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COMMONWEALTH OF MASSACHUSETTS 
 
 

 
 
 
  

CONTRACT DOCUMENTS 
AND SPECIAL PROVISIONS 

 
 
 
 

PROPOSAL NO. 608163-128112 

P.V. = $12,204,000.00 

PLANS YES 

 
 
 

FOR 
 

Federal Aid Project No. STP/HSI-0032(043)X 
Reconstruction & Improvements on Monson Road, 
from the Monson T.L. to Reed Hill Road (1.5 Miles) 

 
in the Town of 

 
WALES 

 
 

In accordance with the STANDARD SPECIFICATIONS  
for HIGHWAYS and BRIDGES dated 2024 

 
 
 
This Proposal to be opened and read: WEDNESDAY, NOVEMBER 13, 2024 at 2:00 P.M. 
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Governor 

Kimberley Driscoll 
Lieutenant Governor 
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Secretary 

Bonnie Heiple 
Commissioner

This information is available in alternate format. Please contact Melixza Esenyie at 617-626-1282. 
TTY# MassRelay Service 1-800-439-2370 
MassDEP Website: www.mass.gov/dep 

Printed on Recycled Paper 

July 17, 2024 

Town of Wales 
3 Hollow Road 
Wales, MA 01081 
ATTN: John Grasso, Board of Selectmen Chair 

RE: 401 WATER QUALITY CERTIFICATION 
Administrative Completeness and Technical Deficiency Review 
401 WQC Transmittal No: 24-WW10-0037-APP 

AT: Monson Road Transportation Improvement Project 
Wales, MA 

Dear Mr. Grasso: 

The Massachusetts Department of Environmental Protection (MassDEP) Wetlands Program 
Highway Unit has completed its Administrative Completeness Review of the application for the 
above-referenced application.  The application is hereby deemed administratively complete. 

MassDEP has also conducted a Technical Review of the above-referenced application, and 
requests that you submit the following additional information: 

USACE Comments 

1. Comments 5 through 7 provided by the U.S. Army Corps of Engineers on July 10, 2024,
are incorporated by reference into this technical deficiency letter.

Wetlands and Waters 

2. Please depict different hatching and/or shading on the plans for permanent versus
temporary Bordering Vegetated Wetland (BVW) and Land Under Water (LUW) impacts.
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3. The narrative states there will be limited tree removal within BVWs to accommodate 
the work.  As such, the BVW replication area will need to include a commensurate  
amount of tree plantings. 

4. It is not clear why the intermittent stream extending along the north side of Monson 
Road from Lynch Road to the culvert at Station 15+32 is being converted to a modified 
rockfill drainage ditch at its new location once the road is realigned.  Unless otherwise 
prohibitive, the stream will need to be replicated with similar channel dimensions as the 
existing stream and specifications provided. 

5. Please provide more detail regarding the proposed post-construction condition of the 
secondary intermittent on the north side of Monson Road between the culverts at 
Stations 43+75 and 46+60.  The narrative states the stream is to remain to handle excess 
stormwater but as this portion of the stream is identified as being permanently 
impacted, it is not clear whether it will be reconstructed and/or relocated. 

Stormwater 

6. The Stormwater Management Report states impervious surface will increase by 0.88 
acres.  Section 5.0 of the Drainage Report states impervious surface will increase by 0.70 
acres.  Please confirm the correct net increase in impervious surface. 

7. The grass and modified rockfill drainage ditches appear to be potentially suitable areas 
for linear conveyance Stormwater Control Measures (SCMs) such as Grassed Channels 
or Water Quality Swales.  Unless demonstrated to be impracticable, these features will 
need to be converted to SCMs to better meet the Stormwater Management Standards 
to the maximum extent practicable, and the associated stormwater calculations revised. 

8. In addition to the identified critical areas, please note there is also an Interim Wellhead 
Protection Area Critical Area that intersects the project east of the Monson Road 
intersection with Peck Road.  Per Volume 1, Chapter 1 of the Massachusetts Stormwater 
Handbook, the use of salt for the deicing of impervious surfaces must be minimized 
within water supply protection areas as well as areas that drain to the three Coldwater 
Fishery Critical Areas.  The Erosion and Sedimentation Control Plan and Pollution 
Prevention Plan needs to include this provision. 

9. Inspection and maintenance of deep sump catch basins and any other SCMs must be in 
accordance with Volume 2, Chapter 2 of the Massachusetts Stormwater Handbook.  
Please update the Operations and Maintenance Plan accordingly. 
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10. Per Section 9.1.2.k of the Environmental Protection Agency Construction General Permit 
that will be required for the project, dust control shall be limited to using water only and 
specifically avoiding other techniques such as calcium chloride.  Please update Section 
20 of the Erosion and Sedimentation Control Plan and Pollution Prevention Plan 
accordingly. 

Rare Species 

11. MassDEP understands coordination with the Massachusetts Natural Heritage and 
Endangered Species Program (NHESP) is ongoing regarding Priority and Estimated 
Habitats of Rare Species at the project site.  Per 314 CMR 9.06(2), no project may be 
permitted which will have any adverse effect on specified habitat sites of Rare Species 
unless the work is subject to a Conservation and Management Permit or Determination 
of No Take issued by NHESP.  As such, NHESP coordination must be complete prior to 
issuance of the WQC.  

Upon receipt of all requested supplemental information, MassDEP has 30 calendar days in 
which to issue or deny a certification.   

Should you have any questions relative to this letter, please contact me at 
heidi.davis@mass.gov or Ryan Hale at ryan.hale@mass.gov.   

Sincerely, 
 

 
 
Heidi M. Davis 
Highway Unit Supervisor 
 
Ecc: DEP WERO – Michael McHugh 
 USACE – Dan Vasconcelos 
 USACE – Kevin Newton 
 MassDOT – Courtney Walker 
 MassDOT – Melissa Lenker 
 Weston & Sampson – Michael Joyce 
 Weston & Sampson – Rhianna Sommers 

Wales Conservation Commission – Sarah Ryan, conservation@townofwales.net 
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55 Walkers Brook Drive, Suite 100, Reading, MA 01867 
Tel: 978.532.1900 

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

       
 
 
August 9, 2024 
 
Ms. Heidi Davis 
Massachusetts Department of Environmental Protection 
Division of Wetlands and Waterways 
100 Cambridge Street, Suite 900 
Boston, MA 02114 
 
Submitted via email to heidi.davis@mass.gov 
 
Re: Response to Technical Review – Monson Road Transportation Improvements Project, Wales, 

Massachusetts (401 WQC Transmittal No. 24-WW10-0037-APP) 
 
Dear Ms. Davis:  
 
In response to the comments issued by the Massachusetts Department of Environmental Protection 
(MassDEP) on July 17, 2024 for the Monson Road Transportation Improvements Project 401 Water 
Quality Certificate (WQC) submitted by Weston & Sampson on behalf of the Town of Wales, Weston & 
Sampson is providing a written response to comments.  
 
MassDEP’s technical review comments are provided in italics below, followed by our responses in bbold 
font. 
 
USACE Comments 
 

1. Comments 5 through 7 provided by the U.S. Army Corps of Engineers on July 10, 2024, are 
incorporated by reference into this technical deficiency letter.    

 
USACE Comment #5: Page 6 of the narrative and sheet number 33 of the plan set describe an   
intermittent channel labeled “WET N”. If this is a stream with bed, bank, and Ordinary High Water 
(OHW), “WET N” should be considered WOTUS. If there are impacts to “WET N”, please provide 
photos, revise the plan sheets and adjust impact calculations accordingly. 

 
The channel is a small, roadside drainage ditch. The Applicant believes that the area does not 
meet the definition of Waters of the U.S. (WOTUS) pursuant to 33 CFR Part 328 which states, in 
part, “where a feature satisfies the terms of an exclusion, it is excluded from jurisdiction even 
where the feature would otherwise be jurisdictional under paragraphs (a)(2) through (5) of this 
rule…”. The list of exclusions includes: 

 
(3) Ditches (including roadside ditches) excavated wholly in and draining only dry land and that 
do not carry a relatively permanent flow of water. 

 
The drainage channel in question (labeled “WET N” on the plans) is a roadside ditch that collects 
runoff from Monson Road. The channel meets the above definition as it was excavated in dry 
land and drains dry land (the roadway). It does not carry a permanent flow of water, and was dry 
at the time of the delineation.  
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Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL
westonandsampson.com

 
Thiss channell wass discussedd inn aa meetingg withh thee U.S.. Armyy Corpss off Engineerss (Mr.. Kevinn 
Newtonn andd Mr.. Dann Vasconcelos)) andd MassDEPP (Ms.. Heidii Daviss andd Mr.. Ryann Hale)) onn Julyy 
23,, 2024.. Ass discussed,, thee drainagee ditchh inn questionn originatess inn ann uplandd area,, doess nott 
containn wetlandd vegetationn orr hydricc soils,, andd hass noo visiblee Ordinaryy Highh Waterr markk 
(OHWM).. Thiss channell wass excavatedd inn ann uplandd areaa forr stormwaterr drainagee purposess andd 
iss maintainedd byy thee Townn ass needed.. 
 
Photoss off thiss drainagee ditchh aree includedd below.. 

 
Thee sedimentt shownn inn thee photoo iss depositedd sedimentt fromm roadwayy runoff.. 
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TThe inverts of the 12” pipe under the adjacent driveway shows the direction of flow back toward 
the pipe and actual watercourse (see image below).   
 

 
 
 
The roadside ditch collects runoff from the road. The observed banks are more due to erosion 
than actual watercourse patterns. The paved leaked off was cut in by the Town and periodically 
paved to allow the roadway runoff to drain off the road and toward the watercourse and 24” 
stone culvert.  The invert of the 24” pipe under Monson Road is approximately 4-5’ lower than 
the beginning of the paved leaked off. 
 
Regarding a question from Ms. Davis during the July 23rd meeting, the existing drainage area 
contributing to the drainage ditch across from Reed Hill Road is approximately 16,760 SF or 
0.38 acres. This area mainly consists of roadway drainage coming down the hill and eventually 
entering the existing paved leak-off. Approximately 2,200 SF (0.05AC) is pervious area 
(grass/woods). 

 
USACE Comment #6: Detailed cross-section and profile views were provided for STA 24+92, 
82+07, and 86+45. Please provide cross section and profile views for the other three stream 
crossings (STA 15+32, 43+75, and 46+60). 
 

Cross section views of the crossings at STA 15+32, 43+75, and 46+60 have been provided in 
the revised plan set. As discussed, these shallow, small watercourses do not represent 
perpendicular stream crossings, and therefore longitudinal profiles have not been provided. 

 
USACE Comment #7: Please include OHW elevation within each culvert cross-section and profile 
view. 
 

The field delineated OHW limits have been shown on the cross sections at the locations where 
they were field delineated. 
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2. Please depict different hatching and/or shading on the plans for permanent versus temporary 
Bordering Vegetated Wetland (BVW) and Land Under Water (LUW) impacts. 
 
TThe plans have been updated to use different colors for the proposed permanent and temporary 
impacts to BVW and LUW. The revised plan set is included in Appendix A. 

 
3. The narrative states there will be limited tree removal within BVWs to accommodate the work.  As 

such, the BVW replication area will need to include a commensurate amount of tree plantings. 
 
Given that many of the impact areas are small, we recommend that the wetland replication area 
depicted on the plans be the location where commensurate tree plantings be required. Weston 
& Sampson has updated this planting plan and included it in this revised submittal. Two red 
maple (Acer rubrum) trees have been added to the planting plan for the 1,204 SF replication 
area. 
 

4. It is not clear why the intermittent stream extending along the north side of Monson Road from 
Lynch Road to the culvert at Station 15+32 is being converted to a modified rockfill drainage ditch 
at its new location once the road is realigned.  Unless otherwise prohibitive, the stream will need 
to be replicated with similar channel dimensions as the existing stream and specifications 
provided. 

 
Originally, a modified rockfill drainage ditch was proposed at this location because the average 
longitudinal slope was over 3% which, as dictated by MassDOT design guide, requires a rockfill 
lining. After we extended the portion of the swale which runs adjacent to the roadway up to Lynch 
Road to receive the watercourse, the average longitudinal slope was reduced to less than 3%. 
The calculations for shear stress were performed again, and confirmed that a conversion to 
grass lining would be acceptable. The crossing at STA 15+32 has been revised to be a 
vegetated channel rather than a modified rockfill drainage ditch (please refer to the attached 
updated plan set). The drainage report has also been updated to reflect this change. 
 

5. Please provide more detail regarding the proposed post-construction condition of the secondary 
intermittent on the north side of Monson Road between the culverts at Stations 43+75 and 46+60.  
The narrative states the stream is to remain to handle excess stormwater but as this portion of the 
stream is identified as being permanently impacted, it is not clear whether it will be reconstructed 
and/or relocated. 
 
The channel at this location will be relocated slightly north as a result of the project, but will 
remain a vegetated channel with restored bed and bank post-construction. The channel will be 
seeded with an appropriate seed mix and shaped so that it has bed and bank similar to that of 
the current channel under existing conditions.  

 
6. The Stormwater Management Report states impervious surface will increase by 0.88 acres.  

Section 5.0 of the Drainage Report states impervious surface will increase by 0.70 acres.  Please 
confirm the correct net increase in impervious surface. 
 
The correct net increase in impervious area is 0.88 acres. The Drainage Report has been 
corrected, and the updated version is attached. 
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7. The grass and modified rockfill drainage ditches appear to be potentially suitable areas for linear 
conveyance Stormwater Control Measures (SCMs) such as Grassed Channels or Water Quality 
Swales.  Unless demonstrated to be impracticable, these features will need to be converted to 
SCMs to better meet the Stormwater Management Standards to the maximum extent practicable, 
and the associated stormwater calculations revised. 
 
TThe conversion of the proposed conveyance swales into linear stormwater control measures 
was further investigated to determine the practicability of modifying the design at this stage of 
the project.  
 
There are three locations along the corridor with proposed swales that have less than the 
maximum 5% longitudinal slope: Sta. 15+30 modified rockfill swale, Sta. 43+70 natural grass 
swale, and Sta. 73+23 modified rockfill swale. The currently proposed swale designs consist of 
a 1’-wide bottom with 2:1 side slopes and 9”-high check dams at varied spacing. Modified 
rockfill is proposed in the swales with a longitudinal slope of 3% or greater to help reduce erosion 
and velocity.  
 
In order to satisfy the requirements for a linear infiltration practice, as defined in MassDOT’s 
2023 Stormwater Design Guide, the minimum size of the swale would need to consist of a 2’-
wide bottom with 3:1 side slopes. This is consistent with MassDEP’s Stormwater Handbook. In 
addition, the calculated Water Quality Volume (WQV) for the swale’s drainage area would need 
to be completely detained in between the check dams to promote infiltration into the soils over 
a 72-hour period.  
 
Due to the large drainage areas that are contributing to the swales, the WQVs are not able to be 
fully detained within the swales between the check dams as they are currently proposed. The 
most practical location for a linear infiltration practice is at Sta. 43+70 with a WQV of 860 ft3. The 
total storage volume as currently proposed is approximately 370 ft3. If the swale were to be 
upsized to the minimum design criteria, and the check dam design was revised to be 1-ft in 
height, the total storage volume could be increased to approximately 1,000 ft3. Unfortunately, 
the larger sized swale would cause multiple issues for project delivery, right of way impacts, 
wetland impacts, and utility relocation. The proposed grading for the upsized swale at this 
location would be pushed a minimum of 5-ft further from the roadway and onto private property 
which would require a permanent drainage easement. In addition, the larger swale would force 
a utility pole to be relocated and there would be additional dredging within a BVW. Also, the 
larger check dams would not allow for proper freeboard to the roadway in some cases and 
MassDOT's safety criteria in their engineering directives for check dams and SCMs in the clear 
zone (E-20-003) would not be met. 
 
At each of the locations listed above, the currently proposed swale would need to be upsized to 
accommodate storage of the full WQV and to adhere to the standards laid out by MassDEP and 
in MassDOT’s Stormwater Design Guide. At this stage of the project, with the Right of Way 
acquisition process currently underway and a very tight deadline to bid the project, there is no 
flexibility to propose additional easements due to revising swale designs. The currently designed 
natural grass swales will still detain a portion of the WQV and will promote infiltration and 
recharge to the maximum extent practicable, but they cannot be formally considered stormwater 
control or water quality measures. 
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8. In addition to the identified critical areas, please note there is also an Interim Wellhead Protection 
Area Critical Area that intersects the project east of the Monson Road intersection with Peck Road.  
Per Volume 1, Chapter 1 of the Massachusetts Stormwater Handbook, the use of salt for the 
deicing of impervious surfaces must be minimized within water supply protection areas as well as 
areas that drain to the three Coldwater Fishery Critical Areas.  The Erosion and Sedimentation 
Control Plan and Pollution Prevention Plan needs to include this provision. 
 
TThe Erosion and Sedimentation Control Plan and Pollution Prevention Plan have been updated 
to include this provision. The revised Erosion and Sedimentation Control Plan and Pollution 
Prevention Plan are attached. 
 

9. Inspection and maintenance of deep sump catch basins and any other SCMs must be in 
accordance with Volume 2, Chapter 2 of the Massachusetts Stormwater Handbook. Please 
update the Operations and Maintenance Plan accordingly. 
 
The Operations and Maintenance Plan has been updated accordingly and is attached. 
 

10. Per Section 9.1.2.k of the Environmental Protection Agency Construction General Permit that will 
be required for the project, dust control shall be limited to using water only and specifically 
avoiding other techniques such as calcium chloride.  Please update Section 20 of the Erosion 
and Sedimentation Control Plan and Pollution Prevention Plan accordingly. 
 
The Erosion and Sedimentation Control Plan and Pollution Prevention Plan have been updated 
to include this provision. The revised Erosion and Sedimentation Control Plan and Pollution 
Prevention Plan are attached. 
 

11. MassDEP understands coordination with the Massachusetts Natural Heritage and Endangered 
Species Program (NHESP) is ongoing regarding Priority and Estimated Habitats of Rare Species 
at the project site.  Per 314 CMR 9.06(2), no project may be permitted which will have any adverse 
effect on specified habitat sites of Rare Species unless the work is subject to a Conservation and 
Management Permit or Determination of No Take issued by NHESP.  As such, NHESP 
coordination must be complete prior to issuance of the WQC. 
 
The project received a No Take determination from the Natural Heritage and Endangered 
Species Program (NHESP) on July 1, 2024 (NHESP File No. 24-18601). A copy of the NHESP 
determination is included in Appendix C. 

If you have any questions regarding this submittal, please contact me at 978-548-6301. 

Very truly yours, 
 
WESTON & SAMPSON ENGINEERS, INC. 
 

 
Michael Joyce, P.E. 
Senior Team Leader - Transportation 
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cc:  Wales Board of Selectmen 
 Courtney Walker, MassDOT 
 Melissa Lenker, MassDOT 
 Kimberly Sloan, MassDOT 
 Ryan Hale, MassDEP 

Tyler Lewis, MassDEP 
Kevin Newton, USACE 

  
 
 
LList of Appendices: 
 
Appendix A: Revised Permit Drawings 
Appendix B: Revised Stormwater Report 
Appendix C: NHESP No Take Determination 
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Appendix A 

Updated 401 WQC Permit Drawings 
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11.0 INTRODUCTIONN 

This Stormwater Management Report has been developed on behalf of the Town of Wales, MA for the 
Monson Road Transportation Improvement Project (TIP). Monson Road is a two-lane, Rural Major 
Collector. The project is located along Monson Road beginning at the Wales/Monson town line and 
traveling east about 1.5 miles to Reed Hill Road.  See Attachment A for a Locus Map of the Project 
Location.  This project consists of full depth reconstruction of Monson Road within the project limits and 
widening the road from 22’ to 28’ (10’ wide lanes and 4’ wide shoulders).  Minor horizontal and vertical 
alignment changes are proposed to meet the current design standards and improve sight lines.  
Superelevation is also proposed along horizontal curves.

Currently the existing site has an open “country” drainage system consisting of stormwater runoff that
sheets off the road into undefined swales and wetlands. Cross culverts convey a mix of stormwater 
runoff from the road and streamflow from overland areas. Roadside sediment deposits block some of 
the water from sheeting off the road, which causes water to flood the road and damage the road 
structure. There are also minimal water quality measures.  There are nine culvert crossings that convey 
streams and roadside ditch water under Monson Road.  These water courses eventually discharge into 
Vinica Brook. The existing culverts are undersized, and overtopping of the roadway occurs during large 
storms.

The proposed project includes grass and modified rockfill lined swales in addition to closed drainage 
systems and curbing. Six of the existing culverts will be modified as described in Section 4.0. These 
drainage improvements will alleviate flooding and improve water quality within the project site. The 
project site is considered to be categorized as a redevelopment project according to the definition within 
volume 2, chapter 3 of the Massachusetts Stormwater Handbook. The project involves maintenance 
and improvement of existing roadways, including widening less than a single lane, adding shoulders, 
correcting substandard intersections, improving existing drainage systems, and repaving.

The drainage requirements are summarized in the Stormwater Checklist found in Attachment B.

2.0 DESIGNN METHODOLOGIESS 

The survey performed for this project has been used in conjunction with the Mass GIS LIDAR Data to
delineate drainage area limits for this project. The watershed area for each structure (both existing and 
proposed) was finalized based on a detailed field investigation.

The Massachusetts Highway Department Project Development & Design Guide - Chapter 8 (Drainage 
and Erosion Control) has been used as a guideline for the roadway drainage design.  Rational Method 
is used for determining runoff peak flows and design spreads of the road drainage system for a 10-year 
frequency design storm.  The storm drainage systems were evaluated and designed using Hydraflow 
Storm Sewers Extension for AutoCAD Civil 3D 2023.   An IDF curve for the project site was derived to 
depict the current precipitation intensities as summarized in the NOAA Atlas 14 Precipitation Data.

A proposed drainage area spreadsheet was composed to compute total areas and C-values for each 
catch basin. The runoff coefficients used are 0.9 for paved areas, 0.3 for grassy areas and 0.2 for 
unimproved areas (woods).  A minimum time of concentration of 5 minutes was used for paved areas. 
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systems shall outfall near the existing cross culverts or proposed drainage swales.  Modified rockfill 
aprons are proposed at outlets that do not directly discharge into the outlet protection for the culverts.

The nine drainage crossing locations will remain the same, but six of the culverts will be replaced with 
upgraded sizes and/or improved materials, one culvert will be removed, and two culverts will be retained.
See Attachment C for the Drainage Report which contains the proposed culvert reports.  The culvert 
crossings are sized to convey a 25-year storm as described in Section 2 Design Methodologies. The 
12” CPP culvert at STA 15+32 will be replaced by an 18” RCP culvert. The two twin pipe culverts at STA 
24+92 will be replaced by an R.C.C box culvert of span 9-ft,10-in and rise 5 ft. The 15” culvert of 
unknown material at STA 34+50, which does not convey any streams or connect any wetland areas, 
will be removed and the flow will be conveyed by the proposed roadside swale and overland flow to the 
crossing at 24+92. The 12” CMP culvert at STA 43+75 will be replaced with twin 12” RCP culverts with 
flared ends on both the inlet and outlet. The 12” CPP culvert at STA 46+60 will be replaced by a 12” 
RCP culvert with a flared end at both the inlet and outlet.  The 36” PVC pipe culvert at STA 50+72 will 
remain and the 12” CMP crossing at STA 55+20 will also remain. The 12” CMP crossing at STA 82+07 
will be replaced by an 18” RCP culvert. Finally, two separate sections of 24” stone box culvert which 
cross diagonally under Monson Road and Reed Hill Road near Sta. 86+00 and Sta. 87+00, 
respectively, will be replaced by a concrete box culvert of span 8 ft and rise 4.5 ft at Sta. 86+45. A newly 
proposed 18” RCP cross culvert will be installed under the re-aligned Reed Hill Road at Sta. 1+50.  The 
box culverts proposed at Sta. 24+92 and 86+45 will both be submerged 2-ft to allow for the placement 
of natural stream bed material, consistent with the upstream and downstream channel restoration.

Outlet protection will be provided for all culvert crossings. The existing scour hole at STA 24+92 will be 
preserved and enhanced with native streambed material. The existing scour hole at STA 50+72 will be 
preserved and not modified. The outfalls at STA 15+32, STA 43+75, STA 46+60, STA 73+25, and STA 
82+07 will have proposed modified rockfill aprons for outlet protection.  Outlet Protection Calculations 
are in the Drainage Report in Attachment C. 
 
Waterr Quality:: 

The existing roadway has significant sediment deposits and ponded areas.  Pavement unraveling led to 
erosion at the edge of the pavement. Curbing the proposed roadway will significantly reduce the erosion 
potential at the edge of the pavement and from adjacent properties. Sediment from the roadway runoff 
will be trapped in the 4-foot sumps of the proposed catch basins. Natural turf will be established within 
the graded areas adjacent to the roadway.  Street sweeping will be conducted on a regular basis. 

At the existing outfalls, there is no evidence of erosion.  All banks are stable with heavy vegetation and 
scour holes containing large rocks. A long-term Pollution Prevention Plan/ Operation and Maintenance 
Plan is included in Attachment D. This plan clearly identifies that the Town Highway maintenance will be 
responsible for inspections and periodic maintenance, which includes street sweeping and sediment 
removal.

5.0 THEE STORMWATERR MANAGEMENTT STANDARDSS 

The Massachusetts Department of Environmental Protection (MassDEP) developed the Stormwater 
Policy that includes the ten Stormwater Management Standards.  These standards address water quality 
and water quantity. It should be noted that the upstream watershed areas are unchanged. Minor 
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increases in flows will have negligible effect on the discharges in Vinica Brook. This roadway 
redevelopment project was designed to comply with the standards up to the maximum extent 
practicable. See Attachment B for the Stormwater Checklist.
 
Standardd 1: Noo neww stormwaterr conveyancess (e.g.. outfalls)) mayy dischargee untreatedd stormwaterr directlyy 
too orr causee erosionn inn wetlandss orr waterss off thee Commonwealth.. 
 
The proposed project will create seven new closed drainage systems, but none of these systems will 
include new untreated discharges.  The redevelopment project includes widening Monson Road and 
adding a shoulder for the safety of pedestrians and bikes. The total increase in impervious area is 0.70
acres, and the total increase in flow for a 10-yr storm event is 3.83%.  The new pipe discharges will be 
treated by standard water quality measures to the maximum extent practicable as indicated in the 
Standard 4 explanation. Modified rockfill outfall protection is proposed for each new outfall and is 
summarized with backup calculations in the Drainage Report in Attachment C. 

Standardd 2: Stormwaterr managementt systemss shalll bee designedd soo thatt post-developmentt peakk 
dischargee ratess doo nott exceedd pre-developmentt peakk dischargee rates. 

The proposed project will include roadway widening with the addition of 4-ft shoulders to improve safety 
conditions and meet the requirements of MassDOT.  Retention or detention is not practicable within the 
roadway right of way. The total increase in flows is 1.7 cfs for the 10 Year storm, which is a 3.83%
increase over the pre-development peak discharge rate. The total increase in flows for the 2 Year storm 
is 1.2 cfs. The increase in flow is distributed across multiple outfalls and culvert crossings as shown in 
Tables 1 and 2 below. The increase in flow was calculated with the Rational Method based on the 
increase in impervious area per drainage area. This flow will be treated with catch basins with deep 
sumps as well as natural grass and lined swales.  The flow will discharge to areas with outlet protection
(level spreaders, modified rockfill aprons, or scour holes), which will reduce the velocity of the flow 
allowing sediment to deposit and decrease potential erosion. 
 
Tablee 1.. Increasee inn Flowss forr 10-yearr Designn Frequencyy Stormm 
Drainagee Area Existingg Floww (cfs) Proposedd Floww (cfs) Increasee inn Floww (cfs) 
Sta 11+50 to 14+10 4.47 4.56 0.09
Sta 15+32 Crossing 8.21 8.42 0.21
Sta 24+92 Crossing 8.15 8.41 0.26
Sta 31+62 Outlet/ Runoff 5.39 5.61 0.22
Sta 43+75 Crossing 1.42 1.52 0.10
Sta. 46+60 Crossing 1.82 1.76 -0.05
Sta 50+72 Crossing 5.34 5.65 0.31
Sta 73+23 Outlet/ Runoff 3.36 3.50 0.13
Sta 82+07 Outlet/ Runoff 4.57 4.85 0.28
Sta 85+72 Outlet/ Crossing 2.20 2.36 0.16

Total 44.9 46.6 1.7 

The largest increase in flow is 0.31 cfs at the 50+72 crossing.  The flow will be dissipated by an existing 
scour hole before traveling downstream to an unnamed brook. At all the crossings with proposed 
improvements, there will be a reduction in velocity due to increased openness ratios in the box culverts 
and larger proposed pipe diameters.

Proposal No. 608163-128112

A00840 -717



5

Stormwater Management ReportWALES, MA

westonandsampson.com

TTablee 2.. Increasee inn Flowss forr 2-yearr Designn Frequencyy Stormm 
Drainagee Area Existingg Floww (cfs) Proposedd Floww (cfs) Increasee inn Floww (cfs) 
Sta 11+50 to 14+10 3.05 3.11 0.06
Sta 15+30 Crossing 5.60 5.75 0.15
Sta 24+92 Crossing 5.55 5.73 0.18
Sta 31+62 Outlet/ Runoff 3.67 3.82 0.15
Sta 43+75 Crossing 0.96 1.03 0.07
Sta. 46+60 Crossing 1.24 1.20 -0.04
Sta 50+72 Crossing 3.64 3.85 0.21
Sta 73+23 Outlet/ Runoff 2.29 2.38 0.09
Sta 82+07 Outlet/ Runoff 3.11 3.30 0.19
Sta 85+72 Outlet/ Crossing 1.50 1.61 0.11

Total 30.6 31.8 1.2 

This roadway project requires road widening, which causes an increase in flow.  The site does not 
contain areas to detain or retain stormwater runoff due to lack of available space within the public layout.  
The stormwater is treated before discharge, and the outlets contain outlet protection to reduce potential 
erosion. This roadway redevelopment project will comply with this standard up to the maximum extent 
practicable.
 
Standardd 3: Losss off annuall rechargee too groundwaterr shalll bee eliminatedd orr minimizedd throughh thee usee off 
infiltrationn too thee maximumm extentt possible.. Att aa minimum,, thee annuall rechargee fromm thee post-developmentt 
sitee shalll approximatee thee annuall rechargee fromm pre-developmentt conditionss basedd onn soill type 

Due to the limitations of right-of-way and existing utilities, there is insufficient space for the installation 
of recharge BMPs. Efforts were made to reduce the amount of curbing to allow roadway runoff into 
pervious areas. Roadside swales, including natural grass swales as well as modified rockfill lined swales 
are proposed along the corridor to help promote infiltration and provide disconnection. Additionally, the 
creation of approximately 75 linear feet of re-routed and daylighted stream channel increases the land 
under water area and promotes further recharge. Due to this project being a redevelopment, this 
standard complies to the maximum extent practicable.

Standardd 4: Forr neww development,, stormwaterr managementt systemss shalll bee designedd too removee 80%% 
off thee averagee annuall post-constructionn loadd off Totall Suspendedd Solidss (TSS) 

This project is a limited project that does not include modifications to the upstream watersheds, but only 
improvements to the existing roadway and storm drainage systems. All proposed drainage structures 
will have 4’ deep sumps. Natural grass and lined swales are proposed to the maximum extent 
practicable to keep stormwater off of the roadway, promote infiltration, and contribute to TSS removal.
 
Standardd 5: Stormwaterr dischargess fromm areass withh higherr potentiall pollutantt loadss requiree thee usee off 
specificc stormwaterr managementt BMPs.. Thee usee off infiltrationn practicess withoutt pretreatmentt iss 
prohibited 
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This standard is not applicable because roadways are not among the areas classified as having higher 
potential pollutant loads. 

SStandardd 6: Stormwaterr dischargess too criticall areass mustt utilizee certainn stormwaterr managementt BMPss 
approvedd forr criticall areas 

The three perennial brooks crossing Monson Road within the project are designated as Cold-Water
Fisheries. These crossings are Vinica Brook at the Reed Hill Road intersection, Schoolhouse Brook (STA 
50 +72) and the unnamed brook at STA 24+92. Stormwater discharges have been proposed near 
existing outfall locations in order to maintain the existing drainage patterns. All new outfalls are proposed 
outside of wetlands and streams and outfall protection is proposed in advance of the critical areas in 
order to reduce erosion and excess sediment. Additionally deep sump catch basins are proposed 
throughout the entire proposed closed drainage system(s) as an approved pretreatment BMP.  This 
proposed BMP together with the proposed roadway improvements represent a significant improvement 
over the existing conditions given the lack of existing pretreatment of roadway runoff and roadside 
embankment erosion which is contributing to poor stormwater quality especially near the resource and 
critical areas immediately adjacent to each culvert crossing. 

Regarding other BMPs such as dry water quality swales, wet water quality swales, bioretention cells, 
and drainage channels, insufficient space within the public layout restricts the installation of additional 
water quality measures.  Linear stormwater infiltration practices, like the ones listed above, were 
considered for the project, however, due to the relocation of the existing stone walls within the remaining 
town layout limits to reduce the total length of removal of stone walls below the MEPA threshold, many 
of the stone walls occupy locations where excavated infiltration swales could be installed without more 
significant right-of-way impacts.  Additionally, in many areas long, linear and parallel wetlands and 
watercourses run along the roadway and occupy portions of the roadway town layout which also 
normally be considered for linear practices.  Lastly, in order to qualify as a linear stormwater practice, 
the design would need to provide a certain depth and width in order to provide the minimum quality
volume characteristics which significantly increase the easements needed on the abutting private 
properties which include single family developed and undeveloped residential and large parcels of 
undeveloped wildlife sanctuary property all of which are densely vegetated with mature shade and other 
tree species.
 
Standardd 7: Redevelopmentt off previouslyy developedd sitess mustt meett thee Stormwaterr Managementt 
Standardss too thee maximumm extentt practicable.. However,, iff itt iss nott practicablee too meett alll thee standards,, 
neww (retrofittedd orr expanded)) stormwaterr managementt systemss mustt bee designedd too improvee existingg 
conditions..  
 
This project qualifies as a redevelopment project according to the definition within volume 2, chapter 3 
of the Massachusetts Stormwater Handbook.  The project involves maintenance and improvement of 
existing roadways, including widening less than a single lane, adding shoulders, correcting substandard 
intersections, improving existing drainage systems, and repaving.

Piped stormwater systems and roadside swales are proposed to improve the conveyance and quality
of stormwater.  Stormwater water quality measures including deep sump catch basins are included to 
increase the removal of total suspended solids. Provision of structural SCMs beyond deep sump catch 

Proposal No. 608163-128112

A00840 -719



7

Stormwater Management ReportWALES, MA

westonandsampson.com

basins such as linear infiltration was investigated for this project however provision of such measures is 
not feasible due to lack of available space within the project right of way. 
 
Standardd 8: Erosionn andd Sedimentationn Controlss mustt bee implementedd too preventt impactss duringg 
constructionn orr landd disturbancee activities

A detailed Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan is 
included in Attachment E.  The location of proposed erosion control measures and installation details 
are shown on the plans. These measures include inlet protection on all catch basins and sediment 
barriers down gradient of all disturbances within the wetland buffer zones. Because the project will 
disturb more than an acre of land the contractor will request coverage under the NPDES Construction 
General Permit and will provide a Stormwater Pollution Prevention Plan (SWPPP).

Standardd 9: Alll stormwaterr managementt systemss mustt havee ann operationn andd maintenancee plann too 
ensuree thatt systemss functionn ass designed 

An Operation and Maintenance Plan is provided in Attachment D.

Standardd 10: Alll illicitt dischargess too thee systemm aree prohibited 

Illicit discharges are not permitted in the Town of Wales. The project’s stormwater management system, 
as shown on the plans submitted with this report, have been designed in full compliance with Standard 
10. The project area does not have any known illicit connections. Any illicit connections to the stormwater 
management system found in the project limit of work during construction will be removed and/or 
resolved through MassDOT’s Illicit Discharge Detention and Elimination (IDDE) Program. The Long-
Term Pollution Prevention Plan, provided in Appendix E, includes measures to prevent illicit discharges. 

6.0 EROSIONN && SEDIMENTATIONN CONTROLL MEASURESS 

To protect the adjacent properties from construction related activities, a Soil Erosion and Sediment 
Control Plan has been developed in accordance with the latest Massachusetts Department of 
Environmental Protection (MassDEP) Erosion and Sediment Control Guidelines.  This plan will be 
implemented prior to the start of any site disturbance and will involve the combined use of compost filter 
tubes, silt fencing, silt sacks, and vegetative stabilization.  Refer to Design Plans for soil erosion and 
sediment control notes and details.

Once a construction schedule has been established, a responsible person shall be named who will be 
responsible for implementation of sediment and erosion control measures. This responsibility includes 
the acquisition of materials, installation, and maintenance of erosion and sediment structures, and the 
communication and detailed explanation of the requirements and objectives of the erosion and 
sediment control measures to all people involved in the site work.  

Weston & Sampson shall be notified at 1-860-616-6495 of any proposed alteration to the erosion and 
sediment control plan prior to altering, in order to ensure the feasibility of the addition, subtraction, or 
change in the plan.
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77.0 SUMMARYY 

The proposed project will improve the roadway, traffic and drainage conditions at the project site. The 
proposed roadway redevelopment will comply with the standards to the maximum extent practicable.
The proposed project shall satisfy the stormwater requirements of the Massachusetts Stormwater 
Handbook.
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AATTACHMENTT AA 
 

Figures
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FIGURE 1
MONSON ROAD IMPROVEMENTS
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Stormwater Checklist
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 
Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

• The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

• Applicant/Project Name 
• Project Address 
• Name of Firm and Registered Professional Engineer that prepared the Report 
• Long-Term Pollution Prevention Plan required by Standards 4-6 
• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 

by Standard 82 
• Operation and Maintenance Plan required by Standard 9 

 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 

environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe):        

 
 

 
 

Standard 1: No New Untreated Discharges 
 

 No new untreated discharges 
  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 

Commonwealth 
 

 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 2:  Peak Rate Attenuation 
  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 

and stormwater discharge is to a wetland subject to coastal flooding. 
  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 

storm. 
 

 Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 3: Recharge (continued) 
 

 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

 
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 
• Good housekeeping practices;  
• Provisions for storing materials and waste products inside or under cover; 
• Vehicle washing controls; 
• Requirements for routine inspections and maintenance of stormwater BMPs;  
• Spill prevention and response plans;  
• Provisions for maintenance of lawns, gardens, and other landscaped areas;  
• Requirements for storage and use of fertilizers, herbicides, and pesticides; 
• Pet waste management provisions;  
• Provisions for operation and management of septic systems;  
• Provisions for solid waste management; 
• Snow disposal and plowing plans relative to Wetland Resource Areas; 
• Winter Road Salt and/or Sand Use and Storage restrictions; 
• Street sweeping schedules; 
• Provisions for prevention of illicit discharges to the stormwater management system; 
• Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 

event of a spill or discharges to or near critical areas or from LUHPPL; 
• Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  
• List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 4: Water Quality (continued) 
 

 The BMP is sized (and calculations provided) based on: 
 

  The ½” or 1” Water Quality Volume or 
   The equivalent flow rate associated with the Water Quality Volume and documentation is 

 provided showing that the BMP treats the required water quality volume. 
 

 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 
BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

  A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 
that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 

  The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 
to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

  The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 
has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 

  The project is subject to the Stormwater Management Standards only to the maximum Extent 
Practicable as a: 

   Limited Project 

   Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 
 provided there is no discharge that may potentially affect a critical area. 

   Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
 with a discharge to a critical area 

   Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 
 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

  Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 
explanation of why these standards are not met is contained in the Stormwater Report. 

  The project involves redevelopment and a description of all measures that have been taken to 
improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

• Narrative; 
• Construction Period Operation and Maintenance Plan; 
• Names of Persons or Entity Responsible for Plan Compliance; 
• Construction Period Pollution Prevention Measures; 
• Erosion and Sedimentation Control Plan Drawings; 
• Detail drawings and specifications for erosion control BMPs, including sizing calculations; 
• Vegetation Planning; 
• Site Development Plan; 
• Construction Sequencing Plan; 
• Sequencing of Erosion and Sedimentation Controls; 
• Operation and Maintenance of Erosion and Sedimentation Controls; 
• Inspection Schedule; 
• Maintenance Schedule; 
• Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

  A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 
the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

  The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 
Stormwater Report. 

  The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  
The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

  The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 
includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

  The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 
Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

   A plan and easement deed that allows site access for the legal entity to operate and maintain 
 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

  NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 
any stormwater to post-construction BMPs. 
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11.0 INTRODUCTIONN 

This Drainage Report was developed on behalf of the Town of Wales, MA for the Monson Road 
Transportation Improvement Project (TIP). Monson Road is a two-lane, Rural Major Collector. The 
project is located along Monson Road beginning at the Wales/Monson town line and traveling east 
about 1.5 miles to Reed Hill Road.  This project consists of full depth reconstruction of Monson Road 
within the project limits and widening the road from 22’ to 28’ (10’ wide lanes and 4’ wide shoulders).  
Minor horizontal and vertical alignment changes are proposed to meet the current design standards 
and improve sight lines.  Superelevation is also proposed along horizontal curves.

Currently the existing site has stormwater sheet off the road into undefined swales and wetlands.  
Drainage issues include roadside sediment deposits that cause water to flood the road, which damages
the road structure.  Pavement unraveling causes erosion at the edge of the pavement.  There are also
minimal water quality measures.  There are nine culvert crossings that convey unnamed streams under 
Monson Road.  The culverts also convey stormwater runoff that travels via roadside swales.  These 
streams eventually discharge into Vinica Brook, which closest point is located approximately 1,000-ft to 
the south of the Monson Road intersection with Lynch Road. The existing culverts are inadequately 
sized, and overtopping of the roadway occurs during large storms.  

The proposed project includes grass and modified rockfill lined swales in addition to closed drainage 
systems and curbing. Six of the existing culverts will be modified as described in Section 5.0. These 
drainage improvements will alleviate flooding and improve water quality within the project site. The 
project involves maintenance and improvement of existing roadways, including widening less than a 
single lane, adding shoulders, correcting substandard intersections, improving existing drainage 
systems, and repaving.

This report summarizes the existing drainage conditions and issues, the methodology used to perform 
the drainage analysis, and the proposed improvements to the storm drainage system.

2.0 METHODOLIGIESS 

Watershed areas were established through the use of project topographic survey, Mass GIS LIDAR 
Data, and site visits to verify watershed area limits.  Site investigation of the entire project area included 
review of the condition of existing roads, utilities, culverts, and general surroundings. Field observations 
provided a better understanding of drainage patterns, watershed areas, and structures not included on 
mapping. Following site investigations, the layout of each drainage system was finalized and mapped.  
See Appendix A for Drainage Area Maps.

The Rational Method was used to determine the peak surface runoff rate of this watershed.  The Rational 
Method involves three factors: the drainage area, the runoff coefficients based on surface features, and 
rainfall intensity based on the time of concentration of the drainage area.  Individual peak surface runoff 
rates were determined for each catch basin where storm water is collected.  The individual runoff rates 
were then combined into an overall system to represent the existing conditions.  This was done for each 
of the systems studied, and the findings are discussed in the following sections.

Hydraflow Storm Sewers Extensions for AutoCAD Civil 3D 2023 was used to model the proposed piped 
drainage systems. The computer program used the Rational Method to determine peak flow rates based 
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on specific parameters input by the user. The capacity of each pipe was analyzed and compared to the 
flow in cubic feet per second (cfs) through the system. The software also computed gutter spreads and 
hydraulic grade lines. The Rational Method input is attached in Appendix B.  Hydraflow results are 
included in Appendix C.  The proposed systems were finalized to improve drainage conditions in a cost-
effective manner, improve water quality, minimize property impacts, and maintain roadway conditions 
in the future.   

The existing and proposed culverts were analyzed and designed using HY-8 Culvert Hydraulic Analysis 
Program version 7.50.  HY-8 is a computerized implementation of Federal Highway Administration 
(FHWA) culvert hydraulic design.  The program calculates the capacity of the culvert with headwater 
and tail water influences.  The program also calculates energy dissipation.  The HY-8 Reports are 
included in Appendix D.

33.0 DESIGNN SUMMARYY  
 
The closed drainage systems and cross culverts were designed to meet MassDOT Standards.

3.1 Drainagee Regulationss 

• The Massachusetts Highway Department Project Development & Design Guide - Chapter 8 
(Drainage and Erosion Control) has been used as a guideline for the roadway drainage design.  

• The roadway storm drain system is designed for a 10-year design storm frequency based on 
the recommendations for a Rural Major Collector in the Design Guide. A 25-year design storm 
frequency was checked for systems with low points.

• The cross culverts are designed for a 25-year design storm frequency based on the 
recommendations for a Rural Major Collector in the Design Guide.

3.2 Rationall Methodd Factorss 

• Drainage Area - The properties within the watershed limits of the storm drainage systems consist 
of woods and residential and commercial lots.

• Runoff coefficients were based on land cover obtained from aerial photography, survey, and field 
observations.  The following runoff coefficients were used:

Impervious Areas (Asphalt, Concrete, Roofs, Etc.) = 0.90

Grass (open space) = 0.3 

Woods = 0.2

• Precipitation data is based on the most current information taken from NOAA Atlas 14, Volume 
10, Version 2, Precipitation Frequency Data Server for Wales, MA.

• Time of concentrations were based on the TR-55 method. A 5-minute minimum time of 
concentration was used for paved areas. The time of concentrations range from five minutes to 
twenty-four minutes.
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the superelevation to naturally sheet off and follow the existing drainage patterns. At the high point of 
the roadway, STA 40+30, the modified rockfill swale will tie into a proposed grass swale which will flow 
to the east to outlet into the twin 12” RCP cross culverts. 

After the initiation of the design project, the Town of Wales dug a roadside ditch from Sta. 44+00 to Sta. 
46+65 to divert flow away from the existing plugged culvert at Sta. 43+76. The Town then installed a 
12” CPP crossing at Sta. 46+65 to convey the diverted flow across Monson Road. This diversion created 
new wetlands along the side of the road as well as on the south side of the road where the 12” CPP
outlets. The proposed conditions will replace the culvert at Sta. 43+76 with twin 12” RCPs and maintain 
the roadside ditch to divert a portion of the flow away from Sta. 43+76 during large storm events, so 
stormwater can travel east to the existing low point off the roadway at Sta. 46+65 and enter a proposed 
12” RCP culvert to cross Monson Road to the south side. These proposed conditions will maintain the 
newly created wetlands as well as the existing drainage patterns.   

A modified rockfill swale is proposed on the south side of the road from STA 70+50 to the outfall location 
at STA 73+25. This area of the project site, based on the natural topography, has water travelling onto 
the roadway from the south. This proposed swale will catch a large area of runoff before it can reach the 
roadway. 

55.2 Stormm Sewerr Systemss 
Seven closed storm sewer systems are proposed along Monson Road.  See Appendix B for drainage 
area information and see Appendix C for the Hydraflow Storm Sewer Reports.  These systems shall 
outfall into streams or wooded areas. Modified rockfill aprons are proposed at outlets that do not directly 
discharge into the outlet protection for the culverts.  See Appendix F for outlet protection calculations.

Systemm Sta.. 22+255 
This system contains six catch basins and 12” or 15” reinforced concrete pipes (RCP).  The system 
captures approximately 650 feet of roadway drainage along Monson Road between Lynch Road and 
the culvert at STA 24+93.This system also captures off-road drainage which is currently settling in the 
front yard of property 155 Monson Rd. This system discharges into the modified rockfill outlet protection 
at Sta. 22+25 directly before the flagged B-series wetlands.

Systemm Sta.. 25+500 
This system contains two catch basins, and pipes are 12” RCP.  The system captures approximately 
700 feet of roadway drainage along the southern lane of Monson Road between the culvert at STA
24+93 and Sta. 30+00 (Peck Road). This system discharges into the outlet protection area of the two 
cross culverts near STA 25+00.

Systemm Sta.. 50+500 
This system contains six catch basins, and pipes are 12” RCP.  The system captures approximately 400
feet of roadway drainage along Monson Road between STA 48+00 and STA 52+00. The low point is 
located at STA 50+38 where this system outfalls into the proposed outlet protection near the existing 
36” PVC cross culvert. 
 
Systemm Sta.. 51+244 
This system contains fourteen catch basins, and pipes are 12” RCP.  The system captures 
approximately 1835 feet of roadway drainage along of Monson Road between STA 52+00 and STA
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70+35. This system flows to the west and outlets into the proposed outlet protection for the existing 36” 
PVC cross culvert at STA 51+24.
 
Systemm Sta.. 73+300 
This system contains five catch basins, and pipes are 12” RCP.  The system captures approximately 
500 feet of roadway drainage along Monson Road between STA 70+35 and STA 75+33. This system 
outfalls near the low point of the roadway at STA 73+25 with a proposed modified rockfill apron as outlet 
protection. The proposed swale on the south side of the road also outlets at the same location. 

Systemm Sta.. 81+977 
This system contains four catch basins, and pipes are 12” RCP.  The system captures approximately 
590 feet of roadway drainage along Monson Road between STA 75+35 and STA 81+25. There is no 
curb on the south side of the roadway from STA 76+50 to STA 79+20 so that water can sheet of naturally 
and eventually flow into the wetlands. At the low point at STA 82+75, there is no curb on either side of 
the road to allow water to sheet off into the adjacent wetlands. The water from the closed system
discharges onto a modified rockfill apron which is part of the outlet protection for the 18” RCP culvert 
crossing at STA 82+05.
 
Systemm Sta.. 85+722 
This system contains four catch basins, and pipes are 12” RCP.  The system captures approximately 
315 feet of roadway drainage along Monson Road between Sta 83+85 and Sta. 87+00.  This system is 
located at a low point (STA 85+85) and outfalls into the graded rockfill channel which is in the place of 
the existing Reed Hill Rd. intersection. The adjacent wetland replication area adjoins the existing 
wetlands to accept the water from this closed system in addition to the box culvert coming from the 
north side of Monson Road and the proposed 18” culvert which crosses the relocated Reed Hill Road 
intersection. A proposed grass swale also helps convey water on the south side of Monson Road from 
STA 84+50 into the wetland replication area. 
 
 
5.3 Crosss Culvertss 
The nine drainage crossing locations will remain the same, but six of the culverts will be replaced with 
upgraded sizes and/or improved materials, one culvert will be removed, and two culverts will be retained.
See Appendix D for proposed culvert reports.  The culvert crossings are sized to convey a 25-year storm 
as described in Section 3 Design Summary. The 12” CPP culvert at STA 15+33 will be replaced by an 
18” RCP culvert. The two twin pipe culverts at STA 24+92 will be replaced by an R.C.C box culvert of 
span 9.5 ft and rise 6.5 ft. The 15” culvert of unknown material at STA 34+50, which does not convey 
any streams or connect any wetland areas, will be removed and the flow will be conveyed by the 
proposed roadside swale and overland flow to the crossing at 24+92. The 12” CMP culvert at STA 
43+76 will be replaced with twin 12” RCP culverts with flared ends on both the inlet and outlet. The 12” 
CPP culvert at STA 46+65 will be replaced by a 12” RCP culvert with a flared end at both the inlet and 
outlet.  The 36” PVC pipe culvert at STA 50+72 will remain. The 12” CMP crossing at STA 55+20 was 
modeled using Hydraflow, which shows that a 12” pipe has enough capacity to convey the small 
contributing drainage area during a 25-year storm event, therefore the existing pipe will remain. The 12” 
CMP crossing at STA 82+07 will be replaced by an 18” RCP culvert. Finally, the 24” stone box culvert 
which crossed diagonally under Monson Road near STA 86+53 will be replaced by a well-defined box 
culvert of span 8 ft and rise 4.5 ft. A newly proposed 18” RCP cross culvert will be installed under the 
re-aligned Reed Hill Road at Sta. 1+50.
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Outlet protection will be provided for all culvert crossings.  The existing scour hole at STA 24+92 will be 
preserved and enhanced with native streambed material. The existing scour hole at STA 50+72 will be 
preserved and not modified. The outfalls at STA 15+33, STA 43+76, STA 46+65, STA 73+25, and STA 
82+07 will have proposed modified rockfill aprons for outlet protection. Outlet Protection Calculations 
are in Appendix F. 

5.4 HY-88  
The primary software used for hydraulic analysis of culvert is HY-8. The crossings at STA 1+50, 
15+33, 43+76, 46+65 and 82+07 were analyzed for existing and proposed conditions. The FHWA 
Culvert Hydraulic Analysis Program (HY-8) enables to analyze culvert performance for a crossing that 
has multiple culvert barrels that share the same tailwater and roadway overtopping. 
Refer Appendix D for detailed results.

5.5 HEC-RASS  
Culvert crossings at St. 24+92, 50+72 and 86+53 were evaluated using HEC-RAS program. Water 
surface profiles for the brook’s 2, 10, 25, 50, and 100-year return frequency flood events were developed in 
a manner consistent with the standards used to develop water surface profiles under the NFIP. Survey 
information acquired for the project base plans was input using the HEC-RAS computer application and 
used as a basis for assembling a flood elevation profile hydraulic model of the project site. In the completed 
model, the channel and overbanks were assigned roughness coefficients (Manning’s “n”). These values 
were selected based on aerial maps and field visit. All flood simulations performed with the project HEC-
RAS model were done in a mixed flow mode and employed the upstream and downstream stream slope 
as the upstream and downstream boundary condition respectively. 
 
A detailed hydraulic analysis was performed for the culvert crossings (both existing and proposed) in 
order to evaluate for 2, 5, 10, 25-year storm design. This investigation was conducted in a manner 
consistent with American Association of State Highway Officials (AASHTO), Federal Highway 
Administration (FHWA), and Massachusetts Department of Transport (MassDOT) guidelines for 
preparation of hydraulic studies at bridge sites. 
 
The HEC-RAS model was performed for both existing as well as proposed conditions for the crossing 
24+92, the existing crossing at 50+72 and the proposed crossing at 83+56. The geometry data, 
manning’s constant and culvert data were input. Refer Appendix D for output data. 

Att Stationn (24+92): A four-sided precast concrete box culvert is proposed at this crossing. The span of 
culvert is 99.55 ft and rise of 66.55 ft.. Two feet of the box culvert will be filled with natural stream bottom 
material. The results show this crossing will handle up to a 100-year event.

Att Stationn (50+72): A 36” PVC pipe culvert exists for this crossing with the invert elevations of 922.04 on 
the upstream side and 920.04 on the downstream side. Existing structure was modeled using HEC-
RAS. The results show this crossing will not overtop during a 25-year design period.

At Station (86+53): A 24” Stone box culvert exists over the entire crossing. A tributary of Vinica Brook 
crosses Monson Road at this station. The small woodland channel flows under Monson Road into a 
small depression near the intersection of Reed Hill Road. A precast concrete box culvert of span 88 ftt 
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and rise 44.55 ft is proposed for this crossing. 2-feet of natural material will be filled at the bottom. Results 
indicate the crossing will adequately handle up to a 100-yr storm event.
 

6.0 TEMPORARYY WATERR HANDLINGG 

Temporary water handling will be provided using temporary bypass pipes and sandbag systems as shown 
on the plans.  (see design plans for sizes and invert elevations) will be installed. Sandbags in form of 
cofferdams will. The size of temporary pipes and flow through sandbags was based on HEC-RAS modeling 
information. A steady flow analysis was performed with approximate inverts and 2-year return period. The 2-
year return period is a common design standard for temporary water handling structures and is considered 
a reasonable balance between the risk of failure and the cost of construction. 

7.0 WATERR QUALITYY MEASURESS 

The existing roadway has significant sediment deposits and ponded areas.  Pavement unraveling led to 
erosion at the edge of the pavement. Curbing the proposed roadway will significantly reduce the erosion 
potential at the edge of the pavement and from adjacent properties. Sediment from the roadway runoff 
will be trapped in the 4-foot sumps of the proposed catch basins. Natural turf will be established within 
the graded areas adjacent to the roadway.  Street sweeping will be conducted on a regular basis. Due 
to limitations in the amount of public right-of-way, there will be no proposed water quality BMP’s in an 
effort to reduce impacts on private property.

8.0 CONCLUSIONN 

The proposed storm drainage systems are designed in accordance with the guidelines set in Chapter 
8 (Drainage and Erosion Control) of the Mass Highway manual.  The Hydraflow results show that the 
proposed systems are designed to convey a 10-year storm. The culverts are designed to convey a 25-
year storm.  The piped systems will assist in capturing roadway runoff to alleviate any potential flooding. 
The proposed drainage systems adequately address water quality to the maximum extent practicable.               
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Sta. 43+76 (Split Flow w/ 46+65) 
HY-8 Culvert Analysis Report 
Crossing Discharge Data 

Table 1 - Summary of Culvert Flows at Crossing: Sta. 43+76 
Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

12 Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

934.45 
934.70 
934.81 
934.90 
934.99 
935.06 
935.14 
935.20 
935.26 
935.33 
935.39 
934.55 
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Rating Curve Plot for Crossing: Sta. 43+76 

Culvert Data: 12 

Table 2 - Culvert Summary Table: 12 
Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

9.00 
cfs 

11.60 
cfs 

14.20 
cfs 

16.80 
cfs 
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19.40 
cfs 

22.00 
cfs 

25.00 
cfs 

27.20 
cfs 

29.80 
cfs 

32.40 
cfs 

35.00 
cfs 

Culvert Barrel Data 

Proposal No. 608163-128112

A00840 -866



Culvert Performance Curve Plot: 12 
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Water Surface Profile Plot for Culvert: 12 

Site Data - 12 

Culvert Data Summary - 12 
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Tailwater Data for Crossing: Sta. 43+76 

Table 3 - Downstream Channel Rating Curve (Crossing: Sta. 43+76) 
Flow (cfs) Water 

Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

9.00 
11.60 
14.20 
16.80 
19.40 
22.00 
25.00 
27.20 
29.80 
32.40 
35.00 

Tailwater Channel Data - Sta. 43+76 

Roadway Data for Crossing: Sta. 43+76 
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Sta 46+65 (Split Flow w/ Sta 43+76) 
HY-8 Culvert Analysis Report 
Crossing Discharge Data 

Table 1 - Summary of Culvert Flows at Crossing: Sta46+65 
Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

12 Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

931.83 
931.96 
932.01 
932.09 
932.17 
932.24 
932.30 
932.37 
932.43 
932.49 
932.55 
931.58 
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Rating Curve Plot for Crossing: Sta46+65 

Culvert Data: 12 

Table 2 - Culvert Summary Table: 12 
Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

9.00 
cfs 

12.50 
cfs 

14.20 
cfs 

16.80 
cfs 
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19.40 
cfs 

22.00 
cfs 

24.60 
cfs 

27.20 
cfs 

29.80 
cfs 

32.40 
cfs 

35.00 
cfs 

Culvert Barrel Data 
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Culvert Performance Curve Plot: 12 
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Water Surface Profile Plot for Culvert: 12 

Site Data - 12 

Culvert Data Summary - 12 
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Tailwater Data for Crossing: Sta46+65 

Table 3 - Downstream Channel Rating Curve (Crossing: Sta46+65) 
Flow (cfs) Water 

Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

9.00 
12.50 
14.20 
16.80 
19.40 
22.00 
24.60 
27.20 
29.80 
32.40 
35.00 

Tailwater Channel Data - Sta46+65 

Roadway Data for Crossing: Sta46+65 
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HEC-RAS
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HEC-RAS Computed Results for crossing 24+92 proposed  

 

HYDRAULIC DESIGN DATA   
DRAINAGE AREA (SQ.MILES) 0.903 
DESIGN FLOOD DISCHARGE (C.F.S) 123 
DESIGN FLOOD FREQUENCY (YEARS) 25 
DESIGN FLOOD VELOCITY (F.P.S) 6.32 
DESIGN FLOOD ELEVATION (FEET, NAVD) 873.95 

BASE  (100-YEAR) FLOOD DATA  
BASE FLOOD DISCHARGE (C.F.S)  174 
BASE FLOOD ELEVATION (FEET, NAVD) 874.72 

DESIGN AND CHECK SCOUR DATA  
DESIGN SCOUR FLOOD EVENT RETURN FREQUENCY  25 
CHECK SCOUR FLOOD EVENT RETURN FREQUENCY  100 

FLOOD OF RECORD    
DISCHARGE (C.F.S)                Unknown 
FREQUENCY (IF KNOWN, YEARS)                Unknown 
MAXIMUM ELEVATION (FEET, NAVD)                Unknown 
DATE (MM/YYYY)                Unknown 
HISTORY OF ICE FLOCS                Unknown 

 

TEMPORARY WATER CONTROL DESIGN DATA   
DESIGN FLOOD DISCHARGE (C.F.S) 43 
DESIGN FLOOD FREQUENCY (YEARS) 2 
DESIGN FLOOD VELOCITY 5.23 
DESIGN FLOOD ELEVATION (FEET,NAVD) 876.1 

 

 

Section Length (ft) 
 Span 
(ft) 

Rise 
(ft) 

Invert 
(u/s) 

 Invert 
(d/s) 

R.C Box 
Culvert 31.21 9.5 6.5 871.03 869.59 
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HEC-RAS Computed Results for crossing 50+72 proposed  

 

HYDRAULIC DESIGN DATA   
DRAINAGE AREA (SQ.MILES)  
DESIGN FLOOD DISCHARGE (C.F.S) 116 
DESIGN FLOOD FREQUENCY (YEARS) 25 
DESIGN FLOOD VELOCITY (F.P.S) 10.75 
DESIGN FLOOD ELEVATION (FEET, NAVD) 932.64 

BASE  (100-YEAR) FLOOD DATA  
BASE FLOOD DISCHARGE (C.F.S)  163 
BASE FLOOD ELEVATION (FEET, NAVD) 933.34 

DESIGN AND CHECK SCOUR DATA  
DESIGN SCOUR FLOOD EVENT RETURN FREQUENCY  25 
CHECK SCOUR FLOOD EVENT RETURN FREQUENCY  100 

FLOOD OF RECORD   
DISCHARGE (C.F.S) Unknown 
FREQUENCY (IF KNOWN, YEARS) Unknown 
MAXIMUM ELEVATION (FEET, NAVD) Unknown 
DATE (MM/YYYY) Unknown 
HISTORY OF ICE FLOCS Unknown 

 

 

TEMPORARY WATER CONTROL DESIGN DATA   
DESIGN FLOOD DISCHARGE (C.F.S) 40 
DESIGN FLOOD FREQUENCY (YEARS) 2 
DESIGN FLOOD VELOCITY   
DESIGN FLOOD ELEVATION (FEET,NAVD)   

 

 

Section Length (ft) 
 Span 
(ft) 

Diameter 
(ft) 

Invert 
(u/s) 

 Invert 
(d/s) 

Circular 
Culvert 60.8 3 3 922.04 920.04 
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HEC-RAS Computed Results for crossing 86+53 proposed  

 

HYDRAULIC DESIGN DATA   
DRAINAGE AREA (SQ.MILES) 0.33 
DESIGN FLOOD DISCHARGE (C.F.S) 52 
DESIGN FLOOD FREQUENCY (YEARS) 25 
DESIGN FLOOD VELOCITY (F.P.S) 3.22 
DESIGN FLOOD ELEVATION (FEET, NAVD) 998.32 

BASE  (100-YEAR) FLOOD DATA  
BASE FLOOD DISCHARGE (C.F.S)  73 
BASE FLOOD ELEVATION (FEET, NAVD) 998.77 

DESIGN AND CHECK SCOUR DATA  
DESIGN SCOUR FLOOD EVENT RETURN FREQUENCY  25 
CHECK SCOUR FLOOD EVENT RETURN FREQUENCY  100 

FLOOD OF RECORD    
DISCHARGE (C.F.S) Unknown 
FREQUENCY (IF KNOWN, YEARS) Unknown 
MAXIMUM ELEVATION (FEET, NAVD) Unknown 
DATE (MM/YYYY) Unknown 

HISTORY OF ICE FLOCS Unknown 
 

 

TEMPORARY WATER CONTROL DESIGN DATA   
DESIGN FLOOD DISCHARGE (C.F.S) 18 
DESIGN FLOOD FREQUENCY (YEARS) 2 
DESIGN FLOOD VELOCITY 8.91 
DESIGN FLOOD ELEVATION (FEET,NAVD) 1001.42 

 

 

 

Section Length (ft) 
 Span 
(ft) 

Rise 
(ft) 

Invert 
(u/s) 

 Invert 
(d/s) 

R.C Box 
Culvert 50 8 4.5 994.32 994.22 
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Drainage Swales
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PROJECT:
MONSON ROAD RECONSTRUCTION

WALES, MA
JOB NO: 2170841

STA 11+50 Lt to STA 13+50 Lt

SWALE LINING DESIGN 

B Base width 1 ft
Side Slopes 2 ft/ft

Equation 7.12 Maximum Shear Stress
τ = ϒdS

ϒ Unit Weight of Water 62.4 lb/ft3

d max. dept of flow 0.41 ft (10 year)
From Express Calcs

S avg. bed slope 0.031 ft/ft

τ 0.79 lb/ft2

Turf Establishment (Permissible Unit Shear Strees 1.0 lb/ft2)
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PROJECT:
MONSON ROAD RECONSTRUCTION

WALES, MA
JOB NO: 2170841

STA31+65 Lt to STA40+40

SWALE LINING DESIGN 

B Base width 1 ft
Side Slopes 2 ft/ft

Equation 7.12 Maximum Shear Stress
τ = ϒdS

ϒ Unit Weight of Water 62.4 lb/ft3

d max. dept of flow 0.57 ft (10 year)
From Express Calcs

S avg. bed slope 0.047 ft/ft

τ 1.67 lb/ft2

Rock Riprap (6" diameter) (Permissible Unit Shear Stress 2.00 lb/ft2)

D50 bottom 5 in

D50sides= K1/K2*(D50)bottom

K1 Ratio of shear streese on sides and bottom
Side slope of 2:1
B/d 1.75

K1 0.87

K2 Ratio of tractive force on the sides and bootm using Fig. 7-10
Angle of repose is 42˚

K2 0.77

D50sides 5.65 in
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PROJECT:
MONSON ROAD RECONSTRUCTION

WALES, MA
JOB NO: 2170841

STA40+40 Lt to STA 44+00 Lt

SWALE LINING DESIGN 

B Base width 1 ft
Side Slopes 2 ft/ft

Equation 7.12 Maximum Shear Stress
τ = ϒdS

ϒ Unit Weight of Water 62.4 lb/ft3

d max. dept of flow 0.35 ft (10 year)
From Express Calcs

S avg. bed slope 0.016 ft/ft

τ 0.35 lb/ft2

Turf Establishment (Permissible Unit Shear Strees 1.0 lb/ft2)

46+50 lt
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PROJECT:
MONSON ROAD RECONSTRUCTION

WALES, MA
JOB NO: 2170841

STA 70+50 TO 72+75

SWALE LINING DESIGN 

B Base width 1 ft
Side Slopes 2 ft/ft

Equation 7.12 Maximum Shear Stress
τ = ϒdS

ϒ Unit Weight of Water 62.4 lb/ft3

d max. dept of flow 0.46 ft (10 year)
From Express Calcs

S avg. bed slope 0.03 ft/ft

τ 0.86 lb/ft2

Turf Establishment (Permissible Unit Shear Strees 1.0 lb/ft2)

Proposing modified rockfill to comply with MassDOT PDDG standards for a swale with 3% slope
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Assuming diverted
flow from Sta. 43+76
crossing - normal flow
without diversion is
1.60 cfs
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Outlet Protection

Proposal No. 608163-128112

A00840 -929



Proposal No. 608163-128112

A00840 -930



Proposal No. 608163-128112

A00840 -931



Proposal No. 608163-128112

A00840 -932



Proposal No. 608163-128112

A00840 -933



Proposal No. 608163-128112

A00840 -934



Proposal No. 608163-128112

A00840 -935



Proposal No. 608163-128112

A00840 -936



Proposal No. 608163-128112

A00840 -937



Proposal No. 608163-128112

A00840 -938



Proposal No. 608163-128112

A00840 -939



Proposal No. 608163-128112

A00840 -940



Proposal No. 608163-128112

A00840 -941



Stormwater Management ReportWALES, MA

westonandsampson.com

AATTACHMENTT DD 
 

Operation and Maintenance Plan

Proposal No. 608163-128112

A00840 -942



LONG-TERM POLLUTION PREVENTION PLAN/
OPERATION AND MAINTENANCE PLAN

Town of Wales
 

I. Purpose and Scope 
 

The purpose of this plan is to provide the maintenance staff of the 
Town of Wales guidelines and procedures for the operation and 
maintenance of the drainage systems for the Monson Road 
Transportation Improvement Project. Checklists will be utilized during 
the inspection and cleaning process and kept on file in the 
maintenance office. 

 
The proposed site plan includes the following stormwater structures: 

 
• Catch Basins 
• Drainage Manholes 
• Drainage Swales 
• Discharge Points 

 
II. Ownership 

 
The Town of Wales Highway Department operates and maintains 
Town-wide roadways and drainage systems. 

 
III. Responsible Party 

 
The following individual is the primary contact for the implementation of 
this plan. 

 
Name:  Vernon Jackson, Interim Highway Superintendent 

 
Phone #: (413) 245-7494 
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IV. Schedule for Inspection and Maintenance Activities 
 
Note: DEP’s handbook represents goals for public works agencies 
seek to meet. However due to funding constraints and low staffing 
levels, it is very challenging to meet the stated frequencies. MassDOT 
will continue to strive to meet DEPs frequencies listed in the table 
below until a programmatic operation and maintenance plan is 
established, which will supersede this project-specific O&M plan. 

 
A. Inspection 

 
i. Structures, swales, and outfalls will be inspected annually for 

excess accumulation of sediment and debris, erosion or 
other problems. 
 

ii. Deep sump catch basins will be inspected four times per 
year. 

 
B. Routine and Non-Routine Maintenance 

 
i. Structures, swales, and outfalls shall be cleaned at least 

once a year, at a minimum, after the snow and ice removal 
season and before spring rainfall events or as required due 
to conditions noted during inspections. 
 

ii. Deep sump catch basins shall be cleaned four times per 
year, or whenever the depth of the deposits is greater than 
or equal to one half the depth from the bottom of the invert of 
the lowest pipe in the basin. 

 
iii. Street sweeping: The roadways shall be swept once a year 

after the snow and ice removal season has ended and prior 
to spring rains. 

 
iv. Erosion repairs will be completed on an as-needed basis. 

 
V. Access to System 

 
The drainage system is located within the Town right-of-way.   

 
VI. Funding 

 
The Highway Department maintains a budget as required to complete 
all highway related services.  Inspection and maintenance of the 
systems is part of this yearly budget process. 
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VII. Illicit Discharges 
 
No illicit discharges to watercourses or drainage structures are 
permitted in the Town of Wales. 

 
VIII. Operation and Maintenance Log Forms 

 
See attached sheets. 
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Erosion and Sedimentation Control Plan
and Pollution Prevention Plan

For Construction Activities At: 

Monson Road Transportation Improvement Project 
Wales, MA 

 

Prepared For: 

Town of Wales 
3 Hegan Street 

Wales, MA 
(413) 245-7494– Christopher Ryan 

 

Prepared By: 

Weston & Sampson Engineers, Inc. 
712 Brook Street, Suite 103 

Rocky Hill, CT 06067 
(860) 513-1473 

 
 

Site Contractor: 

To Be Determined 

 
 

Proposal No. 608163-128112

A00840 -951



1. Narrative 
 

The purpose of this plan is to provide general guidelines and operation and 
maintenance procedures to the contractor during construction specifically with 
regards to erosion and sediment control. 
The proposed project includes construction activities in, or close to, the limit of 
work includes bordering vegetated wetlands, mean annual high water and top of 
bank to perennial and intermittent stream).  Activities includes excavation within 
existing pavement limits for the installation of storm drainage systems and the 
reconstruction of the existing paved roadways.  Soils in the project area per the 
NRCS Web Soil Survey include: 

• 307C – Paxton fine sandy loam, 8 to 15 percent slopes –Hydrologic Soil 
Group C 

• 316B – Scituate fine sandy loam , 3 to 8 percent slopes, very stony – 
Hydrologic Soil Group C/D 

Imported fill material will likely be limited to new road base and pipe bedding 
material unless excessive unsuitable materials are encountered within the paving 
limit. 

 
2. Operation and Maintenance 
 

 A. The work covered by this plan consists of furnishing all labor, materials, tools 
and equipment and performing all work required for the prevention of 
environmental pollution during and as a result of construction operations 
under this contract. 

 
 B. The requirements set forth in this plan apply to all land disturbing activities 

required for this project 
 

 C. All work under this Contract shall be in accordance with the Conservation 
Commissions' Orders of Conditions as well as all other stated requirements. 

 
 D. The proposed erosion and sediment control measures that are to be installed 

are located on the construction drawings. 
 

 E. A rain gauge shall be placed at the project in a workable location and 
monitored during rainfall periods until all disturbed areas are stabilized.  In the 
event, there is a rainfall greater than 1/2" in a 12 hour period, all erosion 
control measures shall be checked and repaired as required.  If no rain gauge 
is used, all erosion control measures shall be checked after all rainfall events.  
A checklist (sample provided at the end of this plan) will be filled out by the 
contractor each week.  The contractor shall designate a party to be 
responsible for the maintenance of all erosion and sediment control measures 
for the duration of the project.  Inspections shall be completed weekly or 

Proposal No. 608163-128112

A00840 -952



within 24 hours of a rain event as described above.  When maintenance is 
required it shall be completed within 24 hours of being identified. 

 
  Designated Party: _______________________________________________ 

 
 F. All soil erosion and sediment control measures shall be installed, maintained, 

and implemented as shown on the construction drawings. It is the intent of 
this plan that soil erosion control measures are the first to be installed and the 
last to be removed. Surface waters on and adjacent to the site and abutting 
properties are to be protected from degradation and sedimentation. If other 
watercourses, streams, drainage-ways or abutting properties are jeopardized 
by construction, it shall be the contractor’s responsibility to protect those 
waters and properties.  

 
 G. Make all necessary repairs to erosion control facilities as soon as possible. 

Silt fences and straw bale barriers, temporary sediment traps, and inlet 
protection which accumulate sediment and debris shall be cleaned and re-set 
as needed. 

 
3. Notification 
 

The Engineer will notify the Contractor in writing of any non-compliance with the 
foregoing provisions.  The Contractor shall, after receipt of such notice, 
immediately take corrective action.  Such notice, when delivered to the Contractor 
or his authorized representative at the site of the work, shall be deemed sufficient 
for the purpose.  If the Contractor fails to act promptly, the Engineer may order 
stoppage of all or part of the work until satisfactory corrective action has been 
taken.  No claim for an extension of time or for excess costs or damage incurred by 
the Contractor as a result of time lost due to any stop work orders shall be made 
unless it was later determined that the Contractor was in compliance. 

 
4. Implementation 
 

A. Prior to commencement of work, the Contractor shall meet with 
representatives of the Engineer and the Conservation Commission to develop 
mutual understandings relative to compliance of the environmental protection 
program. 

 
B. The Contractor shall submit for approval six sets of details and literature fully 

describing environmental protection methods to be employed in carrying out 
construction activities within 100 feet of wetlands and 200 feet of 
watercourses. 

 
C. Once a construction schedule has been established a person shall be named 

and will be responsible for implementation of sediment and erosion control 
measures. This responsibility includes the acquisition of materials, 

Proposal No. 608163-128112

A00840 -953



installation, and maintenance of erosion and sediment structures, the 
communication and detailed explanation to all people involved in the site work 
of the requirements and objective of the erosion and sediment control 
measures.   

 
D. The Engineer shall be notified of any proposed alteration to the erosion and 

sediment control plan, prior to altering, in order to ensure the feasibility of the 
addition, subtraction, or change in the plan. 

 
5. Area of Construction Activity 
 

Insofar as possible, the Contractor shall confine his construction activities to those 
areas defined by the plans and specifications.  All land resources within the project 
boundaries and outside the limits of permanent work performed under this contract 
shall be preserved in their present condition or be restored to a condition after 
completion of construction at least equal to that which existed prior to work under 
this contract. 

 
6. Protection of Water Resources 
 

 A. The Contractor shall not pollute streams, lakes or reservoirs with fuels, oils, 
bitumens, calcium chloride, acids or other harmful materials.  It is the 
Contractor's responsibility to comply with all applicable Federal, State, County 
and Municipal laws regarding pollution of rivers and streams. 

 
 B. Special measures should be taken to insure against spillage of any pollutants 

into public waters. 
 
 C.     All projects that have the potential to impact critical areas shall implement a 

source control and pollution prevention program that includes proper 
management of snow and deicing chemicals. To protect critical areas, road 
salt must be properly stored within a Zone II or Interim Wellhead Protection 
Area or near an Outstanding Resource Water, Special Resource Water, 
shellfish growing area, bathing beach or cold-water fishery.   The use of salt 
for the deicing of impervious surfaces must be minimized within water supply 
protection areas and any area near an Outstanding Resource Water, Special 
Resource Water, fresh water beach, or cold-water fishery.    

 
 

7. Location of Storage Areas 
 

A. The location of the Contractor's storage areas for equipment and/or materials 
shall be as negotiated with the Owner.  Plans showing storage facilities for 
equipment and materials shall be submitted for approval of the Engineer. 
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B. No excavated materials or materials used in backfill operations shall be 
deposited within a minimum distance of one hundred (100) feet of any 
watercourse or any drainage facility.  Adequate measures for erosion and 
sediment control such as the placement of baled hay or straw around the 
downstream perimeter of stockpiles shall be employed to protect any 
downstream areas from siltation. 

 
C. There shall be no storage of equipment or materials in areas designated as 

wetlands. 
 

D. The Engineer may designate a particular area or areas where the Contractor 
may store materials used in his operations. 

 
E. Storage areas in cross-country locations shall be restored to pre-construction 

conditions with the planting of native species of trees and shrubs. 
 

8. Spill Prevention Measures 
 

A. Vehicle Maintenance: Vehicles and equipment maintenance shall occur at the 
off-site staging area over a spill containment pallet or sufficiently impervious 
surface.  Only minor maintenance shall be conducted.  All equipment fluids 
generated from maintenance activities will be disposed of into designated 
drums stored on spill pallets inside a materials storage container.  Fluids shall 
be removed from the site and dispose of in accordance with applicable 
regulations as soon as feasible.  All vehicles and equipment including 
subcontractor vehicles shall be checked for leaking oil and fluids. Vehicles 
leaking fluid shall not be allowed onsite.  
 

B. Spill Kits: Spill kits will be stored within the designated fueling area and 
concrete washout areas.  Spill kits shall be readily available during all fueling 
operations.  Spill kits must contain absorbent pads or other sorbent materials.  
Spill kits shall be inspected weekly to insure that adequate cleanup materials 
are on site at all times. 

 
C. Spills: All spills will be cleaned up immediately upon discovery. Spent 

absorbent materials and rags will be hauled offsite immediately after the spill 
is cleaned up for disposal at an approved location. Spills large enough to 
discharge to surface water will be reported to the National Response Center 
at 1-800-424-8802. 

 
D. Material safety data sheets: A material inventory and emergency contact 

information shall be maintained onsite. 
 

9. Vehicle Fueling Operations 
 

A. Several types of vehicles and equipment will be used on-site throughout the 
project, including graders, excavators, loaders, concrete equipment, rollers, 
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trucks and trailers, backhoes, and forklifts. Equipment/vehicle fueling will be 
performed onsite. Fueling activities are to be situated so that drainage 
facilities or watercourses located in the area are not at risk from potential 
infiltration.  Fueling shall take place on an impervious surface and shall be 
conducted at least 100 feet from a drainage structure, wetland or 
watercourse. Absorbent, spill-cleanup materials and spill kits will be available 
at the designated fueling areas. Fuel will be delivered to the site on an as 
needed basis by a fuel delivery service. 
 

B. Maintenance and Inspection: Inspect equipment/vehicle storage areas and 
fueling area weekly.  Vehicles and equipment will be inspected on each day 
of use. Leaks will be repaired immediately or the problem vehicle(s) or 
equipment will be removed from the project site. Keep ample supply of spill-
cleanup materials onsite and immediately clean up spills and dispose of 
materials properly. 

 
10. Washing of Equipment and Vehicles 

 
Washing of equipment and vehicles is prohibited.  Vehicle and equipment washing 
shall occur off-site at a permitted facility. 

  
11. Materials Storage and Staging Area 

 
A. Construction equipment and maintenance materials will be stored at a 

designated staging area and materials storage areas. A watertight shipping 
container will be used to store hand tools, small parts, and other construction 
materials. All hazardous waste materials such as oil filters, petroleum 
products, paint, and equipment maintenance fluids will be stored in 
structurally sound and sealed containers under cover within the storage 
container, until such time they can be properly disposed of.  Very large items, 
such as piping, valves, and structures, will be stored in the open in the 
materials storage area. Such materials will be elevated on wood blocks to 
minimize contact with runoff. 
 

B. The storage areas will be inspected weekly. The storage areas will be kept 
clean, well-organized, and equipped with ample cleanup supplies as 
appropriate for the materials being stored. Perimeter controls, containment 
structures, covers and liners will be repaired or replaced as needed to 
maintain proper function. 

 
C. It is not anticipated that pesticides, herbicides, insecticides, fertilizers and 

landscape materials will be stored on site.  These materials will be delivered 
as needed during the installation of the limited landscaping features.  If it is 
determined that these materials are required to be stored on site they shall be 
stored in the watertight shipping container, in a spill containment pallet, with a 
spill cleanup kit. 
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D. It is not anticipated that diesel fuel, oil, hydraulic fluids, other petroleum 
products, and other chemicals will be stored on site.  These materials will be 
delivered as needed over the course of construction.  If it is determined that 
these materials are required to be stored on site, they shall be stored in the 
watertight shipping container, in a spill containment pallet, with a spill cleanup 
kit. 

 
E. All hazardous waste materials including oil filters, petroleum products, paint, 

and equipment maintenance fluids will be stored in structurally sound and 
sealed shipping containers, within a hazardous materials storage area in a 
designated staging area. Hazardous waste materials will be stored in 
appropriate and clearly marked containers and segregated from other non-
waste materials. Secondary containment will be provided for all waste 
materials in the hazardous materials storage area and will consist of 
commercially available spill pallets. Additionally, all hazardous waste 
materials will be disposed of in accordance with federal, state, and local 
regulations. Hazardous waste materials will not be disposed of into the on-site 
dumpsters. The hazardous waste materials area will be inspected weekly and 
after storm events. The storage area will be kept clean, well-organized and 
equipped with ample cleanup supplies as appropriate for the materials being 
stored.  Material safety datasheets, material inventory, and emergency 
contact numbers will be maintained on site. 

 
F. All waste materials will be collected and disposed of into a dumpster in the 

designated staging area. Dumpsters will have a secure tight lid, be placed 
away from stormwater drains and structures, and will meet all federal, state, 
and local regulations. Only trash and construction debris will be placed in the 
dumpsters. Construction materials will not be buried on site. The dumpsters 
will be inspected weekly and immediately after storm events. The dumpsters 
will be emptied weekly, or more frequently if needed, and taken to the 
appropriate disposal facility. 

 
12. Sanitary Waste 

 
Portable toilets, located in the staging area, will be provided at the site throughout 
all the phases. The toilets will be located away from concentrated drainage flow 
paths.  Sanitary waste will be collected a minimum of once a week and shall be 
inspected weekly for evidence of leaking holding tanks. 

 
13. Concrete Truck Washout Procedures 
 

A. A designated temporary, above-grade concrete washout area will be 
constructed at an approved onsite location.  The washout area shall be 
constructed in a location approved by the engineer.  The temporary concrete 
washout area will be constructed using staked hay bales with a 
recommended minimum length and minimum width of 10 feet, but with 
sufficient quantity and volume to contain all liquid and concrete waste 
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generated by washout operations.  The washout area will be lined with 
plastic sheeting at least 10 mils thick and free of holes or tears.  
 

B. Concrete pours will not be conducted during or before an anticipated storm 
event.  Concrete mixer trucks and chutes will be washed in the designated 
area or concrete wastes will be properly disposed of offsite. When the 
temporary washout area is no longer needed for the construction project, the 
hardened concrete and materials used to construct the area will be removed 
and disposed as described below and the area will be stabilized.  

 
C. The washout areas will be inspected weekly and each day of use to ensure 

that all concrete washing is being discharged into the washout area, no leaks 
or tears are present and to identify when concrete wastes need to be 
removed. The washout areas will be cleaned out once the area is filled to 75 
percent of the holding capacity. Once the area's holding capacity has been 
reached, the concrete wastes will be allowed to harden, the concrete will be 
broken up, removed, and taken to the appropriate landfill for disposal. The 
plastic sheeting will be replaced if tears occur during removal of concrete 
wastes from the washout area.  

 
14. Recycling Practices 
 

Wood pallets, cardboard boxes, and other recyclable construction scraps will be 
disposed of in a separate designated dumpster for recycling. The dumpster will 
have a secure watertight lid, be placed away from stormwater conveyances and 
drains, and meet all local and state solid waste management regulations. Only 
solid recyclable construction scraps from the site will be deposited in the dumpster.  
The recycling dumpster will be inspected weekly. The recycling dumpster will be 
emptied when full and taken to an approved recycling center by the contractor. If 
recyclable construction wastes are exceeding the dumpster's capacity, the 
dumpsters will be emptied more frequently.   

 
15. Construction in Areas Designated as Wetland Resources on the Drawings 
 

 A. Insofar as possible, the Contractor shall make every effort to minimize 
disturbance within areas designated as wetland resources.  Total construction 
widths shall be limited to the widths shown. 

 
 B. The Contractor shall perform his work in such a way that these areas are left 

in the condition existing prior to construction. 
 
 C. The elevations of areas designated as wetland resources shall not be unduly 

disturbed by the Contractor's operations.  If such disturbance does occur, the 
Contractor shall take all measures necessary to return these areas to the 
elevations which existed prior to construction. 
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16. Protecting and Minimizing Exposed Areas 
 

A. The Contractor shall limit the area of land which is exposed and erodible 
during construction.  In areas where the period of exposure will be greater 
than two (2) months, temporary stabilization or other protective measures 
shall be provided as specified. 

 
B. The Contractor shall take account of the conditions of the soil where 

temporary cover crop will be used to ensure that materials used for temporary 
vegetation are adaptive to the sediment control.  Materials to be used for 
temporary vegetation shall be approved by the Engineer. 

 
17. Protection of Landscape 
 

A. The Contractor shall not deface, injure, or destroy trees or shrubs nor remove 
or cut them without written authority from the Owner.  No ropes, cables, or 
guys shall be fastened to or attached to any existing nearby trees for 
anchorages unless specifically authorized by the Engineer.  Excavating 
machinery and cranes shall be of suitable type and be operated with care to 
prevent injury to trees which are not to be removed, particularly overhanging 
branches and limbs.  The Contractor shall, in any event, be responsible for 
any damage resulting from such use. 

 
B. Branches, limbs, and roots shall not be cut except by permission of the 

Engineer.  All cutting shall be smoothly and neatly done without splitting or 
crushing.  When there is unavoidable injury to branches, limbs and trunks of 
trees, the injured portions shall be neatly trimmed and covered with an 
application of grafting wax or tree healing paint as required. 

 
C. Where, in the opinion of the Engineer, trees may possibly be defaced, 

bruised, injured, or otherwise damaged by the Contractor's equipment or by 
his blasting or other operations, the Engineer may require the Contractor to 
adequately protect such trees by placing boards, planks, poles or fencing 
around them.  Any trees or landscape feature scarred or damaged by the 
Contractor's equipment or operations shall be restored as nearly as possible 
to its original condition at the expense of the Contractor.  The Engineer will 
decide what method of restoration shall be used, and whether damaged trees 
shall be treated and healed or removed and disposed of. 

 
D. Cultivated hedges, shrubs, and plants which could be injured by the 

Contractor's operations shall be protected by suitable means or shall be dug 
up, balled, and temporarily replanted and maintained.  After construction 
operations have been substantially completed, they shall be replanted in their 
original positions and cared for until growth is re-established.  If cultivated 
hedges, shrubs, and plants are injured to such a degree as to affect their 
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growth or diminish their beauty or usefulness, they shall be replaced by items 
of a kind and quality at least equal to that existing at the start of the work. 

 
18. Clearing and Grubbing 
 

A. The Contractor shall clear and grub only the area required for construction 
operations, as approved by the Engineer.  Removal of mature trees (4 inches 
or greater DBH) will not be allowed on temporary easements. 

 
B. The Contractor shall not remove trees without permission of the Engineer. 

 
19. Discharge of Dewatering Operations 
 

A. Any water that is pumped and discharged as part of the Contractor's water 
handling shall be filtered by an approved method prior to its discharge into a 
receiving water or drainage system. 

 
B. Under no circumstances shall the Contractor discharge water to the areas 

designated as wetlands.  When constructing in a wetlands area, the 
Contractor shall discharge water from dewatering operations directly to an 
approved filtration method before discharging to the nearest drainage system, 
stream, or waterway. 

 
C. The pumped water shall be filtered through baled hay, a vegetative filter strip 

or a vegetated channel to trap sediment occurring as a result of the 
construction operations.  The vegetated channel shall be constructed such 
that the discharge flow rate shall not exceed a velocity of more than 1 foot per 
second.  Accumulated sediment shall be cleared from the channel 
periodically. 

 
20. Dust Control 
 

A. During the progress of the work, the Contractor shall conduct his operations 
and maintain the area of his activities, including sweeping and sprinkling of 
streets as necessary, to minimize creation and dispersion of dust. 
 

B. Per Section 9.1.2.k of the Environmental Protection Agency Construction 
General Permit, dust control shall be limited to the use of water only. Calcium 
Chloride or other techniques will not be permitted.  

 
21. Separation and Replacement of Topsoil 
 

Topsoil shall be carefully removed from cross-country areas where excavations are 
to be made, and separately stored to be used again as required.  The topsoil shall 
be stored in an area acceptable to the Engineer and adequate measures shall be 
employed to prevent erosion of said material. 
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22. Compost Filter tubes 
 

 To trap sediment and to prevent sediment from discharging downhill, compost filter 
tubes shall be used where shown on the drawings.  The tubes should be securely 
staked to prevent overturning, flotation, or displacement.  All deposited sediment 
shall be removed periodically.   

 
23. Sediment Fence 
 

A. Where indicated on the drawings or where required by the Engineer, the 
Contractor shall erect and maintain a temporary silt fence.  In areas 
designated as wetlands, the Contractor shall line the limits of the construction 
easement with a silt fence.  The silt fence shall be used specifically to contain 
sediment from runoff water and to minimize environmental damage caused by 
construction. 

 
B. The silt fence shall consist of a 3-foot wide continuous length sediment 

control fabric, stitched to a 22-foot wide, continuous length support netting, 
and stapled to pre-weathered oak posts installed as shown on the drawings.  
The oak posts shall be 1½-inches by 1½-inches (Minimum Dimension) by 48 
inches and shall be tapered.  The support netting shall be industrial strength 
polypropylene.  The bottom edge of the sediment control fabric shall be 
buried as shown on the drawings.  The sediment control fabric shall conform 
to the following properties: 

 
Property  Value  Test Method 

1. Grab Strength (lbs.)  124  ASTM D-4632 
2. Elongation (%)  15%  ASTM D-4632 
3. Puncture Strength (lbs.)  65  ASTM D-4833 
4. Burst Strength (psi)  300  ASTM D-3786 
5. Trapezoid Tear (lbs.)  60  ASTM D-4533 
6. Equivalent Opening Size (U.S. Sieve)  No. 30  ASTM D-4571 
7. Permittivity (sec-1)  0.10  ASTM D-4491 
8. Water Flow Rate (gal/min/sf.)  10  ASTM D-4491 
9. UV Resistance (%)  70  ASTM D-4355 

 
 C. The silt fence shall be Mirafi Envirofence manufactured by Mirafi, Inc. or 

approved equal. 
 

24. Inlet Protection 
 

A. Where indicated on the drawings or where required by the Engineer, the 
Contractor shall install and maintain inlet protection.  At a minimum inlet 
protection is required on all drainage structures in the project area.  The inlet 
protection shall be SiltSack or approved equal.  The inlet protection shall be 
cleaned or replaced as needed to insure proper operation for the duration of 
construction. 
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MONSON ROAD WALES, MA

westonandsampson.com

44011 Waterr Qualityy Certificatee Applicationn 
Projectt Narrativee 

Introductionn 

On behalf of the Town of Wales, Weston and Sampson is submitting this application for 
coverage under the Massachusetts Department of Environmental Protection (MassDEP) 
Section 401 Water Quality Certification (WQC) for the Monson Road Transportation 
Improvement Project (the project). This application is being filed pursuant to Section 401 of 
the federal Clean Water Act (33 U.S.C. 1341), Massachusetts General Laws c. 21, §§ 26-
53, and the Massachusetts Department of Environmental Protection’s (DEP) Water Quality 
Certification Regulations at 314 CMR 9.00 (Water Quality Certification Regulations).

The purpose of the project is to make roadway, shoulder, and drainage improvements to 
an approximately 1.5-mile stretch of Monson Road in Wales. Currently, this section of 
roadway and associated culvert crossings are in poor condition with aging infrastructure 
and drainage issues. Stormwater collection does not meet current development standards. 
The existing culverts are undersized, and overtopping of the roadway occurs during large 
storms. 

The project proposes several roadway improvements including full depth pavement 
reconstruction, new four-foot-wide shoulders along Monson Road for pedestrian and 
bicycle use, minor adjustments to the alignment to improve safety, and roadway drainage 
improvements. The project additionally will involve upgrades to several of the existing 
stream crossings along this stretch of Monson Road, as many of the culverts are 
undersized and do not currently meet the Massachusetts Stream Crossing Standards.

A Notice of Intent (NOI) is being filed with the Wales Conservation Commission for 
proposed impacts to Bordering Vegetated Wetlands (BVW) and the 200-foot Riverfront 
Area (RFA) associated with the roadway reconstruction work. It is important to note that the 
stream crossing work (culvert upgrades and replacements) that is proposed as part of the 
overall project is subject to Section 24 of the 2014 Transportation Bond Bill (approved 
4/18/2014) and is therefore considered “bridge exempt.” Accordingly, the proposed stream 
crossing work is not subject to Section 61 and Sections 62A to 62I, inclusive, of Chapter 30 
of General Laws (the Massachusetts Environmental Policy Act), Chapter 91 (Waterways 
Act) of the General Laws and Section 40 of Chapter 131 of the General Laws (Wetlands 
Protection Act). 

Because the stream crossing work is not subject to review under the Wetlands Protection 
Act (WPA), this work requires permitting under the Water Quality Certification Regulations. 
The stream crossing activities will result in unavoidable impacts to BVW and Land Under 
Water (LUW) and require a 401 WQC application pursuant to 314 CMR 9.04(4). 
Specifically, the stream crossing improvements will result in approximately 2,186 square 
feet (SF) of permanent alteration to LUW, 1,943 SF of temporary impacts to LUW, 653 SF of 
permanent impacts to BVW, and 184 SF of temporary impacts to BVW. A Major Project 
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Certification (BRP WW 10) is required due to the proposed impacts to Waters of the U.S. 
within the Commonwealth (BVW and LUW) that will exceed 5,000 square feet.

Additionally, approximately 89 cubic yards of dredge impacts are proposed within LUW to 
facilitate the culvert replacement work. Because the project will not result in greater than 
100 cubic yards of dredging within Waters of the U.S., a 401 WQC Dredge Permit is not 
required.

The project is anticipated to be advertised for construction in August or September of 2024 
with the start of construction in Mid-March of 2025. Construction of the project is 
anticipated to be complete by Fall of 2026.

Additional anticipated permits and regulatory reviews include:

- Massachusetts Environmental Policy Act (MEPA) Environmental Notification Form 
(ENF) (roadway work)

- Notice of Intent (MA Wetlands Protection Act) – Wales Conservation Commission
(roadway work only)

- Massachusetts Endangered Species Act (MESA) Review – concurrent with NOI 
filing

- Section 404 Pre-Construction Notification (PCN) (roadway and culvert work)

Impacts to wetlands and waterways have been avoided and minimized to the maximum 
extent practicable; however, due to the nature of the project and the need to improve 
existing stream crossings and alleviate flooding conditions, certain impacts were 
unavoidable. Proposed impacts to LUW and BVW associated with the stream crossing 
work are detailed in the narrative below and on the plans provided in Appendix J. The 
project proposes to mitigate for the proposed impacts to BVW through the construction of 
a wetland replication area adjacent to the project site, as described in more detail below. 

EExistingg Conditionss 
 
Monson Road is a two-lane, Rural Major Collector. The Project is approximately 1.5 miles 
long and is located in the western part of Wales, beginning at the Monson Town line and 
continuing east just beyond the intersection of Monson Road and Reed Hill Road. The land 
use within the project route includes paved roadway and associated gravel shoulders, 
adjacent residential properties, wetlands and undeveloped woodlands. Refer to the locus 
maps provided in Appendix C for a depiction of the project site.

There are a number of wetland resource areas and stream crossings located adjacent to 
Monson Road within the project limits, including vegetated wetlands, intermittent streams, 
and perennial streams. A wetland delineation was conducted by Weston & Sampson in 
October 2023 and March 2024. A wetland delineation report including mapping depicting 
the limits of the delineated resource areas, along with wetland determination data forms, is 
included in Appendix I. 
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Currently the existing site has an open “country” drainage system consisting of stormwater 
runoff that sheets off the road into undefined swales and wetlands. Cross culverts convey a 
mix of stormwater runoff from the road and streamflow from overland areas. Roadside 
sediment deposits block some of the water from sheeting off the road, which causes water 
to flood the road and damage the road structure. There are also minimal water quality 
measures.  There are nine culvert crossings that convey streams and roadside ditch water 
under Monson Road.  These water courses eventually discharge into Vinica Brook. The 
existing culverts are undersized, and overtopping of the roadway occurs during large 
storms.

The existing outfalls are in relatively stable condition; however, adjacent to the outfalls in 
several areas the existing banks experience significant erosion which is contributing to 
poor water quality within the immediately adjacent resource areas.

Nine culvert crossings convey streams (unnamed except for the crossing at Sta. 50+72 
which is locally known as Dunham Brook or Schoolhouse Brook) under Monson Road from 
north to south, and there is one culvert crossing at Sta. 55+20 which conveys a perched 
wet area from south to north.  The eight north to south crossings are located at Sta. 15+32, 
Sta. 24+92, Sta. 43+75, Sta. 46+60, Sta. 50+72, Sta. 55+00, Sta. 82+07, and Sta.
86+00-87+00 (two culverts at this location, one under Monson Road and one under Reed 
Hill Road). These streams eventually discharge into Vinica Brook. The culverts also convey 
stormwater discharge from the northern drainage swales to the southern side of Monson 
Road.

The site is not located within the mapped 100-year floodplain, according to the current 
FEMA FIRM maps (refer to Figures 3.1 through 3.4 in Appendix C).
 
There is a discrete area of Priority and Estimated Habitat for Rare Species mapped by the 
Massachusetts Natural Heritage and Endangered Species Program (NHESP) between 
Peck Road and Maynard Road (see Figure 4 in Appendix C). The applicant is coordinating 
with NHESP under the streamlined Massachusetts Endangered Species Act (MESA) review 
through the NOI filing for the roadway work.

Three of the stream crossings, which are perennial watercourses, within the project corridor 
are designated as coldwater fisheries resources by the Massachusetts Division of Fisheries 
and Wildlife (MADFW) (refer to Figure 4 in Appendix C). None of the streams are mapped 
as Outstanding Resource Waters. The project site is not located within an Area of Critical 
Environmental Concern (ACEC).

The proposed work area is not within 0.25 miles up or downstream of the designated main 
stem of, or in tributaries within 0.25 miles of the designated main stem of a National Wild 
and Scenic River; in “bordering and contiguous wetlands” that are adjacent to the 
designated main stem of a National Wild and Scenic River; and does not have the potential 
to alter flows within a river within the National Wild and Scenic River System including rivers 
officially designated by Congress as study rivers for possible inclusion while such rivers are 
in official study status.

Proposal No. 608163-128112

A00840 -970



4

MONSON ROAD WALES, MA

westonandsampson.com

The proposed work area is not within any federal lands including National Wildlife Refuges, 
National Forests, National Marine Sanctuaries, National Parks, or any other areas 
administered by the National Park Service, U.S. Fish and Wildlife Service, or U.S. Forest 
Service, and USACE project lands and easements.

Stream Crossings:

Existing conditions information on each stream crossing is provided in Table 1 below. Six 
of these stream crossings (seven pipes/culverts) are proposed to be replaced due to 
structural deficiencies and being undersized, as discussed more in the Proposed 
Conditions section of this narrative.

TTablee 1.. Summaryy off Existingg Streamm Crossingss  
Location 
(Sttation)) 

Existingg Culvertt  Streamm 
CClassificationn 

Existingg Bankfulll Width 

15+32 40 feet of 12-inch corrugated 
plastic pipe (CPP)

Intermittent No bankfull indicators. 
Wetted width 1-2 feet.

24+92 54 feet of 30-inch PVC
49 feet of 36-inch corrugated 
metal pipe (CMP)

Perennial 11.5 feet

43+75 49 feet of 12-inch CMP Perennial No bankfull indicators. 
Wetted width 1-2 feet.

46+60 41 feet of 12-inch CPP Perennial No bankfull indicators
Wetted width 1-2 feet

50+72 61 feet of 36-inch PVC lined 
CMP

Perennial 15.0 feet

55+00 48 feet of 12-inch CMP Intermittent No bankfull indicators. 
Wetted width 2-3 feet 
upstream and 5-6 feet 
downstream. 

82+07 43 feet of 12-inch CMP Intermittent No bankfull indicators. 
Wetted width 1-2 feet. 

86+00-87+00 54 feet of 24-inch stone box 
culvert
108 feet of 24-inch stone box 
culvert

Intermittent 10.5 feet 

The following sections describe the existing conditions at each stream crossing in more 
detail. 

Station 15+32
The westernmost stream crossing located at Station 15+32 is a small drainage swale that 
originates northeast of Lynch Road and flows west beneath Lynch Road, and along the 
north side of Monson Road before crossing south under Monson Road via the culvert. The 
existing culvert consists of a 12” corrugated plastic pipe (CPP). Bankfull indicators did not 
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exist in the channel at the time of field evaluation. The channel was delineated and is 
depicted on the plans as bank flag series TOB C, TOB D, TOB BB, and TOB CC. Based on 
a site visit conducted with the U.S. Army Corps of Engineers on August 26, 2024, the 
reviewers determined that this channel would not be jurisdictional under Section 404 of the 
Clean Water Act as it is a non-relatively permanent watercourse, and does not contain 
definable banks.

Station 24+92
The stream crossing at Station 24+92 conveys an unnamed, perennial tributary to Vinica 
Brook south under Monson Road. The existing crossing consists of a 30” PVC culvert 
which conveys the unnamed perennial stream and an adjacent 36” CMP relief culvert for 
storm water whose invert is located 1 ft higher than the perennial stream culvert. The 
existing relief culvert is regularly dry with no flow present except for during storm events. 
The stream was delineated and is depicted on the plans as bank flag series TOB E and 
TOB F. Bankfull width was measured and determined to be approximately 11.5 feet. The 
stream is mapped by the Massachusetts Division of Fisheries and Wildlife (MADFW) as a 
coldwater fisheries resource.

Stations 43+75 and 46+60
The stream crossing located at Station 43+75 consists of an existing 12” CMP culvert 
which conveys an unnamed perennial stream. This existing culvert is collapsed and due to 
roadway flooding, the stream has diverted its flow path along the north side of Monson 
Road towards a secondary existing culvert which is a 12” CPP (Station 46+60). Bankfull 
indicators did not exist in the channel at the time of field evaluation. This stream was 
delineated and is depicted on the plans as bank flag series TOB I and TOB J. A portion of 
this stream is located within areas of Priority and Estimated Habitats for Rare Species 
mapped by the Massachusetts Natural Heritage and Endangered Species Program 
(NHESP).

Station 50+72
The stream crossing located at Station 50+72 consists of an existing 36” PVC lined CMP
culvert which conveys an unnamed, perennial tributary to Vinica Brook. Bankfull width was 
measured to be approximately 15.0 feet. The stream was delineated and is depicted on the 
plans as bank flag series TOB K and TOB L. The stream is mapped by the MADFW as a 
coldwater fisheries resource. This culvert is not proposed to be replaced as part of this 
project. 

Station 55+00
The intermittent stream crossing is located just west of Maynard Road. The stream 
originates in a wetland south of Monson Road and flows north under Monson Road via a 
12-inch CMP culvert. The stream was delineated and is depicted on the plans as bank flag 
series TOB M / TOB N and TOB AA / TOB BB. Bankfull indicators do not exist at this 
location. The typical wetted width of the channel is approximately 2 to 3 feet upstream and 
5 to 6 feet downstream. Stream substrate consisted of mucky material. This stream 
crossing is not proposed to be replaced.
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Station 82+07
The stream crossing at Station 82+07 conveys an unnamed intermittent stream south 
under Monson Road via a 12-inch CMP. The stream originates from a small 
farm/residential pond on the north side of Monson Road. The existing culvert is 
deteriorated and undersized. Bankfull indicators do not exist at this location. Based on 
observations by SLR Consulting on March 19, 2024 under normal spring flow, the typical 
wetted width of the channel is 1 to 2 feet, and the depth of the channel is 4 to 6 inches. The 
stream was delineated and is depicted on the plans as bank flag series TOB CC and TOB 
DD.

Station 86+00 - 87+00
An unnamed intermittent tributary to Vinica Brook flows south under Monson Road into a 
small depression at the intersection of Reed Hill Road and then flows under Reed Hill 
Road. This easternmost stream crossing located at Stations 86+00 through 87+00
consists of two disconnected sections of culvert which convey an unnamed intermittent 
tributary to Vinica Brook. The upstream culvert is a 24” concrete culvert which travels
beneath Monson Road and daylights briefly before entering a second 24” concrete culvert 
that travels beneath Reed Hill Road. This stream was delineated and is depicted on the 
plans as flag series TOB KK and TOB LL (on the north side of Monson Road) and flag 
series TOB EE and TOB FF (on the south side of Monson Road). Bankfull width was 
measured and is approximately 10.5 feet at this crossing. This stream is mapped by the 
MADFW as a coldwater fisheries resource.

It is important to note that a small, roadside drainage ditch was also GPS-located on the 
north side of Monson Road, adjacent to intermittent stream TOB Series KK and TOB Series 
LL. The ditch is depicted as Series “WET N” on the plans, but was determined to be a non-
jurisdictional upgradient intermittent stream channel. The channel receives roadway runoff 
from Monson Road, which discharges into intermittent stream Series KK/LL. The roadside 
drainage ditch did not contain wetland vegetation, nor did it contain hydric soils when 
examined during the delineation. The channel was also dry at the time of the delineation 
and did not contain any standing water.

The existing stream crossings are also described further in the Maximum Extent Practicable 
(MEP) Analysis in Appendix G.
 
Proposedd Conditionss 
 
Roadway Improvements:
 
The project consists of full depth reconstruction of Monson Road within the project limits 
and widening of the road from 22 feet to 28 feet (10-foot wide lanes and 4-foot wide 
shoulders). The 4-foot wide shoulders will allow for safer bicycle and pedestrian use. The 
project includes sections of bituminous curb and new guardrail with up-to-date terminals 
for increased safety, proper signage, and new pavement markings. In order to complete 
the proposed roadway improvements, some tree clearing will be required adjacent to the 
existing roadway. Limited tree and vegetation removal is proposed within the BVW areas, 
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which is being mitigated to the maximum extent practicable with the proposed BVW 
replication areas, as shown on the plans.

Minor horizontal and vertical alignment changes are proposed to meet the current design 
standards and improve sight lines. The intersection with Reed Hill Road will be realigned to 
improve sight lines. Superelevation is also proposed along horizontal curves. Piped 
roadway drainage systems consisting of catch basins and manholes are proposed to meet 
the MassDOT drainage design standards and improve the existing drainage conditions.

Drainage swales are proposed in sections where there is no curbing. The swales will have 
a bottom width of 1 foot and side slopes of 2:1. Three swales will have grass linings, and 
three swales will have modified rockfill linings. In total, 57 new catch basins are proposed 
where no catch basins and closed drainage systems currently exist within the project limits.

Stream Crossings:

Six of the existing crossing (seven pipes/culverts) are proposed for replacement due to 
structural deficiencies and being undersized. In accordance with the Massachusetts 
Transportation Bond Bill of 2014, the proposed stream crossing work is exempt from 
review under the Massachusetts Wetlands Protection Act (M.G.L. c.131 §40) and its 
implementing regulations (310 CMR 10.00). Therefore, while the roadway reconstruction 
and widening work will be permitted under a Notice of Intent application with the Wales 
Conservation Commission, the stream crossing work, which is subject to the bridge 
exemption, is the subject of this 401 Water Quality Certificate application.

A maximum extent practicable alternatives analysis and stream geomorphic assessment 
were conducted to assess the conditions at each stream crossing and develop proposed 
solutions for crossing replacements that would improve drainage and meet the 
Massachusetts Stream Crossing Standards to the maximum extent practicable. The MEP 
analysis is included in Appendix G. 

Six of the existing stream crossings (seven pipes/culverts) are proposed for replacement 
due to being undersized. The proposed culvert replacements are summarized in Table 2 
below. The selection of each stream crossing replacement is also discussed in more detail 
in the Culvert Alternatives Analysis included in Appendix B.

TTablee 2.. Summaryy off Proposedd Culvertt Replacementss 
 
Locationn (Station) Existingg Culvert Proposedd Culvert 
15+32 40 feet of 12-inch CPP 44 feet of 18-inch RCP
24+92 54 feet of 30-inch PVC

49 feet of 36-inch CMP
31.5 feet of 9-ft 10-inch (W) x 5-ft (H) 
Concrete Box Culvert embedded two-ft
below stream with wingwalls, parapets 
and natural streambed material
restoration

43+75 49 feet of 12-inch CMP 41 feet of twin 12-inch RCPs
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46+60 41 feet of 12-inch CPP 44 feet of 12-inch RCP
82+07 43 feet of 12-inch CMP 43 feet of 18-inch RCP

Concrete headwalls and endwalls
86+45 54 feet of 24-inch stone box 

culvert
108 feet of 24-inch stone box 
culvert

46.8 feet of 8-ft (W) x 4.5-ft (H) 
Concrete Box Culvert embedded two-ft
below stream with wingwalls, parapets 
and natural streambed material 
restoration

The following sections describe the proposed work at each stream crossing location. 
Please refer to the Project Plans provided in Appendix J for additional detail. 

Station 15+32

Impacts to the intermittent stream at this station will be for the installation of a new culvert 
and modified rock fill apron to replace the existing 12” CPP. The proposed crossing will 
consist of an 18” RCP culvert. As described above, based on a site visit conducted with the 
U.S. Army Corps of Engineers on August 26, 2024, it was determined that this drainage
channel would not be jurisdictional under Section 404 of the Clean Water Act as it is a non-
relatively permanent watercourse, and does not contain definable banks.

Station 24+92

The proposed work at this stream crossing includes the installation of a 9-foot 10-inch wide 
5-foot high box culvert which will replace both existing culverts. Both the upstream and 
downstream headwalls will be removed and replaced with wingwalls. This work will result in 
approximately 282 SF of permanent impacts to LUW, 341 SF of temporary impacts to LUW, 
41 SF of permanent BVW impacts, and 9 SF of temporary BVW impacts. Natural 
streambed material will be placed to restore the impacted watercourse within the 
construction limits and the culvert will be submerged 2-feet to allow for the installation of 
stream bed material.

Station 43+75 and Station 46+60

The intention at this split stream crossing is to restore perennial stream flow to the natural 
channel location at Station 43+75, which was diverted to Station 46+60 due to pipe failure, 
and allow for a secondary intermittent stream to remain on the north side of Monson Road 
to handle excess stormwater. Station 43+70 is being replaced with two 12” class five RCPs
given the shallow elevations of the watercourse and related roadway profile. At 46+60, the 
existing pipe is being replaced with one 12” class five RCP. Modified rock fill aprons will 
provide permanent outlet protection and reduce sediment that is discharged into the 
streams at both locations. 

Collectively, this work to restore the perennial stream back to its pre-existing configuration 
will result in 1,342 square feet of permanent impact to Land Under Water, 328 square feet 
of temporary impacts to LUW (related to sediment control measures), and 289 square feet 
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of permanent impacts to BVW. While the impact to LUW is fairly high, this diverted 
perennial watercourse along the northern side of the road didn’t exist prior to the failure of 
the crossing at 43+75. The resulting condition will increase the amount of Land Under 
Water associated with the intermittent stream by approximately 391 square feet.
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Station 82+07

The proposed project will replace the culvert with an 18” RCP with modified rock fill at the 
outlet and new headwalls at both the inlet and outlet. This work will result in approximately 
43 SF of permanent alterations to LUW, 88 SF of temporary alterations to LUW (from the 
dewatering activities), 75 SF of permanent alterations to BVW, and 65 SF of temporary 
impacts to BVW (from the sediment control installation).

Station 86+45

The proposed work at this crossing includes consolidating the two existing culverts 
between Stations 86+00 and 87+00 into a single box culvert at Station 86+45. 
Specifically, proposed work to this crossing includes relocating the intersection of Reed Hill 
Road such that only a single culvert will be needed to convey the intermittent stream. The 
proposed single culvert will be an 8-foot wide x 5-foot high, 47 foot long concrete box. 
There is currently no headwall on the upstream side, a proposed wingwall will be added. A 
headwall will also be incorporated into the downstream extent of the culvert as part of the 
Reed Hill Road relocation. This work will result in approximately 519 SF of permanent
impacts to LUW, 1,186 SF of temporary impacts to LUW, and 248 SF of permanent 
impacts to BVW, and 110 SF of temporary impacts to BVW.

Construction Access and Sequencing:

During construction, Monson Road will remain open to traffic at all times since there is no 
convenient detour route available for traffic. The majority of the roadway and drainage work 
can be constructed while maintaining two-way traffic. However, at the two larger box culvert 
crossings, staged construction and alternating one-way traffic through the use of 
temporary traffic signalization will be required. Detailed staged construction and temporary 
control of water plans have been provided with the permit documents.

Dewatering is not anticipated as part of the roadway work, but will be required for the 
stream crossing activities/culvert replacements. To facilitate the culvert replacement work, 
flow will be diverted through cofferdams and a temporary pipe downstream, and 
cofferdams and pumping will be used to dewater the excavation areas. All dewatering and 
related earthwork shall be conducted in such a manner as to prevent siltation or 
contamination of the waterway. The pumping discharge shall not be allowed to enter 
directly into the waterway. The water from the work areas shall be pumped to a settling tank 
before discharging into the bypass pipe. The tank shall be constructed so as to allow for 
the pumped water to pass through the tank with sediments settling out before outletting to 
an area enclosed by hay bales. Please refer to the Water Control plan sheets in the Project 
Plans in Appendix J (Plan Sheets 178 and 179) for additional detail regarding dewatering.

The means and methods of construction for this project will involve the use of various 
heavy equipment to ensure efficient and effective execution of the roadway improvements. 
Key equipment that will be utilized includes excavators for full-depth road reconstruction 
and the culvert replacements, bulldozers for grading and earthmoving activities, and 
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graders to achieve precise grading for the roadway base and shoulder construction. 
Paving machines will be used for the application of new bituminous pavement, and rollers 
will compact the new pavement and subgrade materials. 

Backhoes will be employed for trenching and drainage system installation, while dump 
trucks will transport materials such as gravel, asphalt, and excavation debris. Chainsaws 
and wood chippers will be used for tree and vegetation removal, and concrete mixers will 
be used for constructing the bituminous curb and other concrete elements. A crane or 
large excavator will be used for installing new guardrails and other heavy precast 
components, and hydroseeding equipment will be used for applying grass linings in 
drainage swales. Construction activities will be staged to minimize disruption to traffic and 
ensure safety. Traffic control measures will be implemented as necessary, including 
temporary signage, barriers, and flagging operations.

No long-term on-site stockpiling is planned as part of the proposed project. Materials will 
be brought in and taken from site on a daily basis. Short term stockpiling of materials 
immediately adjacent to the specific work area will be required at times.

Construction of the project is anticipated to begin in Spring of 2025 and is anticipated to 
continue through the Fall of 2026.

PProposedd Impactss too Waterss off thee Unitedd Statess 
 
Portions of the project will result in impacts to BVW and LUW. This project proposes a total 
of 837 SF of impacts to BVW (653 SF permanent and 184 SF temporary) and 4,129 SF of 
impacts to LUW (2,186 SF permanent and 1,943 SF temporary) in order to facilitate the 
culvert replacements and associated headwalls and rip rap aprons. The proposed impacts 
to Waters of the U.S. are summarized in Table 3 below. Bank impacts associated with the 
stream crossing improvements at each location are also included in the table as well.

Tablee 3..  Summaryy off Proposedd Impactss associatedd withh thee Streamm Crossingg Workk 
Locationn 
((Station)) 

Proposedd Activity BVWW Impactt 
((SF)) 

Bankk Impactt (LF) LUWW IImpactt (SF)) 

24+92 Box culvert 
installation replacing 
both existing 
culverts. Both 
upstream & 
downstream 
headwalls will be 
removed / replaced 
with wingwalls

41 SF 
(permanent), 
9 SF 
(temporary)

19 LF (temporary) 282 SF 
(permanent),
341 SF 
(temporary)

43+75 and 
46+60

Culvert replacement, 
modified rockfill 
apron, temporary 
cofferdam

289 SF 
(permanent)

299 LF (permanent), 
33 LF (temporary)

1,342
(permanent),
328 SF 
(temporary)
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82+07 Culvert replacement 
with modified rock fill 
at the outlet and new
inlet/outlet 
headwalls, 
temporary cofferdam

75 SF 
(permanent), 
65 SF 
(temporary)

14 LF (temporary) 43 SF 
(permanent), 
88 SF 
(temporary)

86+45 Box culvert 
installation, 
temporary cofferdam

248 SF 
(permanent), 
110 SF 
(temporary)

18 LF (permanent), 
72 LF (temporary)

519 SF 
(permanent)
1,186 SF 
(temporary)

CCUMULATIVE  6653 SSFF 
((permanent),, 
1184 SFF 
(temporary) 

317 LFF (permanent),, 
1138 LFF (temporary) 

2,1866 SFF 
((permanent),, 
1,9433 SFF 
((temporary) 

 
Permanent impacts to BVW and LUW will result from excavation and fill needed to remove 
the existing culverts and install the new, larger culverts, rockfill aprons, and wingwalls.

The proposed temporary impacts to LUW are associated with the temporary cofferdams 
needed during dewatering operations. The proposed temporary impacts to BVW are 
associated with sediment control installation along the limits of work during construction.

The proposed culvert crossing at Station 86+45 will result in the creation of new streambed 
within the new proposed box culvert. The proposed concrete box culvert will have 2 feet of 
natural streambed material placed within it. The streambed material will be a continuation 
of the material incorporated into the design of the resulting new upstream and downstream 
channels which will transition to the existing bankfull width dimensions, provide low flow 
channel features and significantly increase the area of new land under water associated 
with this watercourse. This will result in the addition of approximately 1,000 SF of 
new/additional streambed/LUW at this crossing.

The culvert replacement work will also result in dredging below LUW at some of the stream 
crossing locations, which is quantified below in Table 4.

Tablee 4.. Summaryy off Proposedd Dredgee Beloww Landd Underr Waterr  
Locationn 
((Station)) 

Waterbodyy 
TTypee 

Totall Impactt 
((SF)) 

Totall 
DDredgee (CY)) 

24+92 Perennial 613 16
82+07 Intermittent 173 3
86+00 –
87+00 Intermittent 1,517 70
CUMULATIVE 2,303 SF 89 CY 
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MMitigationn 

The proposed project has been designed to minimize impacts to Waters of the U.S. to the 
maximum extent practicable by utilizing more narrow culvert crossings wherever possible 
and by reducing the amount of impervious surface being added to the roadway to the 
extent practicable. The roadway design includes 10-foot travel lanes and 4-foot shoulders. 
This required a design criteria exception to provide the 4-foot shoulders instead of 5-foot 
bikes lanes/shoulders or 5-foot buffered bike lanes/shoulders, which most MassDOT 
projects must provide in accordance with MassDOT's complete streets requirements. This 
limited the widening of the road to 28 feet wide instead of 30 feet or 34 feet. Additionally, 
structural best management practices (BMPs) including deep sump catch basins have 
been incorporated into the stormwater design to reduce roadway erosion while improving 
stormwater quality.

The overall project (including both the roadway improvements and stream crossing work) 
will result in the alteration of 674 SF of permanent alteration and 535 SF of temporary 
alteration to BVW. Of this, 21 SF of permanent alterations to BVW and 351 SF of temporary 
alterations to BVW will occur as a result of the roadway work, and permitted through the 
NOI as described above. The remaining proposed 653 SF of permanent BVW alteration 
and 184 SF of temporary BVW alteration impacts are associated with the stream crossing 
work and are subject to this application. The proposed permanent impacts to wetlands will 
be mitigated through the construction of two wetland replication areas, one 217 SF 
replication area and one 1,204 SF replication area. The mitigation areas have been 
designed to provide significantly greater than 1:1 mitigation for the proposed permanent 
vegetated wetland impacts (674 SF permanent BVW impacts proposed; 1,421 SF wetland 
replacement area proposed).

A planting schedule for the 1,204 SF wetland replication area initially depicted on Sheet 21 
is provided on the Wetland Replication Area Detail plan (Sheet 180) in the plans in 
Appendix K. Proposed plantings include highbush blueberry (Vaccinium corymbosum), 
winterberry (Ilex verticillata), cinnamon fern (Osmunda cinnamomea), sensitive fern 
(Onoclea sensibilis), and a native wetland seed mix. The smaller 217 SF wetland replication 
area on Sheet 16 references the same native wetland seed mix indicated on Sheet 180 to 
be used for this small replication area.

Proposed temporary impacts areas within BVW will be restored in situ after construction 
from the removal of sediment controls and restoration of these areas to pre-existing 
grades.

The project also proposes to plant 53 shade trees along the roadway corridor to provide 
additional mitigation for the roadway widening work. A summary of the proposed species is 
provided in Table 5 below. Please refer to the project plans in Appendix J for specific 
planting locations.
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TTablee 5.. Summaryy off Proposedd Shadee Treee Plantingss alongg thee Projectt Corridorr  

Scientificc 
NNamee 

Commonn 
NNamee 

Caliper Container Remarks 

Cercis 
canadensis

Eastern 
Redbud

2-2.5” B&B Single-stem

Amelanchier 
x grandiflora

Serviceberry 2-2.5” B&B Single-stem

Ulmus 
americana

American 
Elm

2-2.5” B&B

Additional mitigation proposed seeks to address roadside erosion. The existing roadway 
has significant sediment deposits and ponded areas. Pavement unraveling has led to 
erosion at the edge of the pavement. Curbing the proposed roadway will significantly 
reduce the erosion potential at the edge of the pavement and from adjacent properties. 
Sediment from the roadway runoff will be trapped in the 4-foot sumps of the proposed 
catch basins. Natural turf will be established within the graded areas adjacent to the 
roadway. 

Under existing conditions many areas within the limit of work are experiencing significant 
roadside erosion which is entering adjacent wetland resource areas. The proposed project 
has been designed for anticipated flows with alterations to the overall grade of the roadway 
and the addition of closed drainage throughout the corridor. This drainage includes 57 new 
deep sump catch basins and approximately 3,500 linear feet (LF) of new pipe to support 
the closed drainage. All discharges adjacent to wetland resources include preformed scour 
holes to reduce unwanted erosion. 

Sediment controls (compost filter tubes or similar) will be installed between the limits of 
work and adjacent wetlands to protect them during construction. Sediment controls are 
depicted on the project plans provided in Appendix J.

Stormwaterr Managementt 

As a redevelopment project, the proposed project has been designed to meet the 
Massachusetts Stormwater Management Standards to the maximum extent practicable.

The proposed roadway improvements include roadway widening, roadway curbing, and 
super elevating sections of the roadway, which results in significant drainage revisions. 
Piped roadway drainage systems consisting of catch basins and manholes are proposed 
to meet the MassDOT drainage design standards and improve the existing drainage 
conditions. Approximately 0.88 acres of increase in impervious surface (pavement) is 
proposed as part of the project. The watershed areas remain consistent with the existing 
drainage patterns, as only slight modifications to the existing vertical and horizontal 
alignments are proposed.
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Drainage swales are proposed in sections where there is no curbing.  The swales will have 
a bottom width of 1 foot and side slopes of 2:1. Three swales will have grass linings, and 
three swales will have modified rockfill linings. In total, 57 new catch basins are proposed 
where no catch basins and closed drainage systems currently exist within the project limits.

Seven closed storm sewer systems are proposed along Monson Road. These systems will
outfall near the existing cross culverts or proposed drainage swales. Modified rockfill 
aprons are proposed at outlets that do not directly discharge into the outlet protection for 
the culverts.

Of the nine drainage crossings, six of the crossings (seven pipes/culverts) will be replaced 
with upgraded sizes and/or improved materials, one culvert will be removed, and two 
culverts will be retained.

Please refer to the Stormwater Management Report in Appendix H for additional 
information.  

CCompliancee withh Massachusettss Streamm Crossingg Standardss 
 
The project has been designed to meet the stream crossing standards to the maximum 
extent practicable. Compliance with the stream crossing standards is discussed below. 
Please refer to the MEP Analysis in Appendix G for additional information about the stream 
crossing design that was selected for each crossing.

1. Typee off Crossingg –– Spanss (bridges,, 3-sidedd boxx culverts,, open-bottomm culvertss orr 
arches)) aree stronglyy preferred. 
 
The two proposed box culverts at Stations 24+92 and 86+45 (consolidating the 
two existing culverts between Stations 86+00 and 87+00) will be four-sided box 
culverts for ease of installation, but will have natural streambed material placed 
along the bottom of the culvert to mimic an open bottom crossing. Thus, this 
standard is being met to the maximum extent practicable.

Relative to the rest of the proposed crossings at Stations 15+32, 43+75, 46+60, 
and 82+07, these crossings will be replaced with 12” and 18” RCPs, as described 
in Table 2 above. Open bottom culverts are not feasible at these locations given 
site constraints and the intermittent nature of the stream crossings. Additionally, the 
replacement pipes will not be anticipated to have an effect on wildlife habitat, nor 
will they create habitat fragmentation since the channels are too small to have 
instream habitat. Wildlife in this area would be anticipated to cross the road.

 
2. Embedmentt –– Alll culvertss shouldd bee embeddedd (sunkk intoo stream)) aa minimumm off 22 

feet,, andd roundd pipee culvertss att leastt 25%.. Whenn embedmentt materiall includess 
elementss >155 inchess inn diameter,, embedmentt depthss shouldd bee att leastt twicee thee 
D84 (particlee widthh largerr thann 84%% off particles)) off thee embedmentt material.. 
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The two proposed box culverts will have 2-foot embedment. 

Relative to the rest of the proposed crossings at Stations 15+32, 43+75, 46+60, 
and 82+07, these crossings will be replaced with 12” and 18” RCPs. Due to the 
fact that no bankfull width indicators were observed at these crossings, the 
crossings have been designed to improve hydraulic capacity. It is not feasible to 
achieve 25% embedment with pipes of this small size.

33. Crossingg Spann –– Spanss channell widthh (aa minimumm off 1.22 timess thee bankfulll widthh off 
thee stream).. 
 
This standard is met to the maximum extent practicable.

For the crossings at Stations 24+92 and 86+45, meeting the 1.2 bankfull standard 
was considered, but was determined to be cost and timeline-prohibitive.

Therefore, a concrete box with a span of 9-ft 10-inches and rise of 5.0 feet with 2 
feet embedment (0.85 x bankfull width) is proposed at Station 24+92, which will 
have many benefits of a 1.2 bankfull structure such as passing sediment, large 
wood, and the design flood, yet at a reduced cost.

At Station 86+45, a single concrete box with a width of 8 feet (0.8 x bankfull 
channel width) is proposed. The proposed stream crossing will only cross Monson 
Road and replace the existing pair of culverts. The proposed alignment will allow for 
shortening of the crossing by daylighting approximately 100 LF of the channel
upstream and approximately 80 LF of the channel downstream. This will reduce the 
size, costs, and impacts of the proposed structure. This proposed structure will 
have many benefits of a 1.2 bankfull structure such as transport of sediment and 
large wood at a reduced cost.

Enlarging the structures at Stations 24+92 and 86+45 to approximately 0.9 times 
the bankfull channel width achieves many of the benefits of a larger crossing 
structure. Flood conveyance, sediment transport, and large wood movement will all 
be improved. Fish passage will be restored, and small mammals will be able to 
pass through the structures during low flows.
 
Some of the stream crossings, including those at Stations 15+32, 43+75, 46+60, 
and 82+07 did not exhibit strong bankfull indicators. For this reason, the proposed 
replacement crossings at Stations 15+32, 43+75 and 46+60 have been designed 
to pass the design flow through the structures. At the proposed crossing at Station 
82+07, the typical wetted channel width of the channel was observed to be 
between 12-24 inches and the depth of the channel is 4 to 6 inches based on 
observations made by SLR Consulting on March 19, 2024 under normal spring 
flow. To meet the stream crossing standards at this location, the proposed 
structure was sized based on the required hydraulic capacity to convey the design 
flood.
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4. Opennesss -- Opennesss ratioo (cross-sectionall area/crossingg length)) off att leastt 0.822 

feett (0.255 meters).. Thee crossingg shouldd bee widee andd highh relativee too itss length.. 
 
The proposed box culvert at Station 24+92 will exceed the required openness ratio, 
as the proposed culvert has an openness ratio of 0.93 feet.

The proposed box culvert at Station 86+45 meets this standard to the maximum 
extent practicable, but ultimately could not achieve the 0.82-foot openness ratio. 
Several alternative alignments were evaluated for this crossing, given the skewed 
alignment of the channel and multiple pipe configuration of the existing crossings. 

Initially the original watercourse inlet to outlet alignment was evaluated for the new 
culvert.  However, given the skew angle and length of culvert needed to cross the 
realigned intersection, to meet a maximum span width no longer than 10’, the 
resulting culvert opening width would be approximately 6’ and well below the 
recommended width in the original MEP analysis. The extended length of the 
culvert would also negatively reduce the openness ratio.  

A second alignment analysis pursued a more perpendicular crossing of Monson 
Road to achieve a culvert span just under 10’ in length.  While possible, this 
alternative created several sharp turns in the realigned channel both upstream and 
downstream of the culvert crossing which were deemed undesirable and 
inconsistent with the stream crossing standards, and furthermore would have 
increased wetland impacts and right-of-way impacts to private properties.

The third and preferred alignment for the crossing at Station 86+45 represents a 
balance of the two previous alternatives which strives to properly and more naturally 
align the stream and resulting channel trough the culvert, maximize the culvert 
opening width to 8’, and reduce the culvert length as much as possible to maximize 
the resulting openness ratio.  The outcome advances the design of the proposed 8’ 
wide x 4.5’ high concrete box culvert with 2’ of natural streambed material placed 
within it. The streambed material will be a continuation of the material incorporated 
into the design of the resulting upstream and downstream channels which will 
transition to the existing bankfull width dimensions, provide low flow channel 
features and significantly increase the area of new land under water associated with 
this watercourse. Therefore, the openness ratio at Station 86+45 has been 
maximized to the extent practicable, based on site conditions. 

Relative to the rest of the proposed crossings at Stations 15+32, 43+75, 46+60, 
and 82+07, these crossings will be replaced with 12” and 18” RCPs. Due to the 
fact that no bankfull width indicators were observed at these crossings, meet the 
stream crossing standards at this location, the crossings have been designed to 
improve hydraulic capacity.
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55. Substratee -- Naturall bottomm substratee shouldd bee usedd withinn thee crossingg andd itt 
shouldd matchh thee upstreamm andd downstreamm substrates.. Thee substratee andd designn 
shouldd resistt displacementt duringg floodss andd maintainn ann appropriatee bottomm 
duringg normall flows.. 
 
The two proposed box culverts will contain 2 feet of natural streambed material.

Relative to the rest of the proposed crossings at Stations 15+32, 43+75, 46+60, 
and 82+07, these crossings will be replaced with 12” and 18” RCPs. Due to the 
size of the replacement pipes, natural bottom substrate is not proposed. The 
replacement pipes will not be anticipated to have an effect on habitat, nor will they 
create habitat fragmentation since the channels are too small to have instream 
habitat. Wildlife in this area would be anticipated to cross the road.
 

6. Waterr Depthh andd Velocityy -- Waterr depthss andd velocitiess aree comparablee too thosee 
foundd inn thee naturall channell att aa varietyy off flows. 
 
Water depth and velocity at each stream crossing location will be comparable to 
those found in the natural channels. The culvert crossings have been designed to 
match the existing gradient of the watercourses between upstream and 
downstream. 

 
Compliancee withh Criteriaa forr Evaluationn forr Dischargee off Dredgedd orr Filll Materiall 
 
Under 314 CMR 9.06(1) through (8), the proposed activities conform to the 401 WQC 
criteria as follows.

3144 CMRR 9.06(1)) (inn part)) -- Noo dischargee off dredgee orr filll materiall shalll bee permittedd iff theree 
iss aa practicablee alternativee too thee proposedd dischargee thatt wouldd havee lesss adversee impactt 
onn thee aquaticc ecosystem,, soo longg ass thee alternativee doess nott havee otherr significantt 
adversee environmentall consequencess …… 
 
The proposed project has minimized and mitigated impacts to wetland resource areas to 
the maximum extent practicable, while meeting the project goal of upgrading the existing 
stream crossings to alleviate flooding and drainage issues along this section of Monson 
Road. The project has minimized impacts by proposing more narrow culvert crossings 
wherever possible, and by proposing a 28-foot wide roadway which meets the design 
standards with the smallest increase in impervious area. Please refer to the Alternatives 
Analysis provided in Appendix B for additional detail. 

3144 CMRR 9.06(2)) -- Noo dischargee off dredgedd orr filll materiall shalll bee permittedd unlesss 
appropriatee andd practicablee stepss havee beenn takenn whichh willl avoidd andd minimizee potentiall 
adversee impactss too thee borderingg orr isolatedd vegetatedd wetlands,, landd underr thee waterr orr 
ocean,, orr thee intertidall zone.. Forr dischargess too borderingg orr isolatedd vegetatedd wetlands,, 
suchh stepss shalll includee aa minimumm off 1:11 restorationn orr replication.. Thee Departmentt mayy 
waivee thee requirementt forr 1:11 restorationn orr replicationn forr projectss whichh willl restoree orr 
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ootherwisee improvee thee naturall capacityy off anyy wetlandd orr otherr waterr off thee Commonwealthh 
pursuantt too 3144 CMRR 9.06(8).. However,, noo suchh projectt mayy bee permittedd whichh willl havee 
anyy adversee effectt onn specifiedd habitatt sitess off raree vertebratee orr invertebratee speciess ass 
specifiedd inn 3100 CMRR 10.00.. 
 
The project proposes to construct two wetland replication areas, one 217 SF replication 
area and one 1,204 SF wetland replication area, which will significantly exceed the 1:1 
replication requirement for the proposed permanent BVW alterations. 

Additionally, the project will result in stream channel restoration and creation of new LUW at 
Station 86+45, as the proposed concrete box culvert will have 2 feet of natural streambed 
material placed within it. The streambed material will be a continuation of the material 
incorporated into the design of the resulting upstream and downstream channels which will 
transition to the existing bankfull width dimensions, provide low flow channel features and 
significantly increase the area of new land under water associated with this watercourse.
This will result in the addition of approximately 1,000 SF of additional streambed/LUW at 
this crossing.

A portion of the roadway work falls within NHESP-mapped Priority and Estimated Habitat 
for rare species. The applicant is coordinating this work through the Natural Heritage & 
Endangered Species Program through the Massachusetts Endangered Species Act 
(MESA) to ensure that the project will not adversely affect rare species or their habitat.

3144 CMRR 9.06(3)(a)) throughh (k)) (inn part)) -- Noo dischargee off dredgedd orr filll materiall shalll bee 
permittedd too Outstandingg Resourcee Waters,, exceptt forr thee activitiess specifiedd inn 3144 CMRR 
9.06(3)(a)) throughh (k),, whichh remainn subjectt too ann alternativess analysiss andd otherr 
requirementss off 3144 CMRR 9.066 and/orr 3144 CMRR 9.077 …… 

Not applicable. The project does not propose discharge of dredged or fill material within 
ORW.

3144 CMRR 9.06(4)) -- Dischargee off dredgedd orr filll materiall too ann Outstandingg Resourcee Waterr 
specificallyy identifiedd inn 3144 CMRR 4.06(1)(d)) (e.g.,, vernall pools,, withinn 4000 feett off aa waterr 
supplyy reservoirr andd anyy otherr areass soo designated)) iss prohibitedd ass providedd thereinn 
unlesss aa variancee iss obtainedd underr 3144 CMRR 9.08.. 
 
Not applicable. The project does not propose discharge of dredged or fill material within 
ORW.

3144 CMRR 9.06(5)) -- Noo dischargee off dredgedd orr filll materiall iss permittedd forr thee 
impoundmentt orr detentionn off stormwaterr forr purposess off controllingg sedimentationn orr otherr 
pollutantt attenuation.. Dischargee off dredgedd orr filll materiall mayy bee permittedd too managee 
stormwaterr forr floodd controll purposess onlyy wheree theree iss noo practicablee alternativee andd 
providedd thatt bestt managementt practicess aree implementedd too preventt sedimentationn orr 
otherr pollution.. Noo dischargee off dredgedd orr filll materiall iss permittedd forr thee impoundmentt 
orr detentionn off stormwaterr inn Outstandingg Resourcee Waterss forr anyy purpose.. 
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The project does not propose the discharge of dredged or fill material for the impoundment 
or detention of stormwater. The project proposes several culvert upgrades/replacements 
which will minimize and mitigate impacts to Waters of the U.S. to the maximum extent 
practicable.

3144 CMRR 9.06(6)(a)) throughh (f)) (inn part)) -- Exceptt ass otherwisee providedd inn 3144 CMRR 
9.06(6),, stormwaterr dischargess shalll bee providedd withh stormwaterr bestt managementt 
practicess too attenuatee pollutantss andd too providee aa setbackk fromm thee receivingg waterr orr 
wetlandd inn accordancee withh thee followingg Stormwaterr Managementt Standardss ass furtherr 
definedd andd specifiedd inn thee Massachusettss Stormwaterr Handbookk …… 
 
Stormwater discharges will be managed in accordance with MassDEP’s Stormwater 
Standards. Refer to the Stormwater Report included in Appendix H for additional 
information. As a redevelopment project, the project will meet the Stormwater Standards to 
the maximum extent practicable.

3144 CMRR 9.06(7)) -- Noo dischargee off dredgedd orr filll materiall shalll bee permittedd inn thee raree 
circumstancess wheree thee activityy meetss thee criteriaa forr evaluationn butt willl resultt inn 
substantiall adversee impactss too thee physical,, chemical,, orr biologicall integrityy off surfacee 
Waterss off thee Commonwealth.. 
 
The project will not result in substantial adverse impacts on the physical, chemical, or 
biological integrity of surface Waters of the Commonwealth.

3144 CMRR 9.06(8)) -- Notwithstandingg thee provisionss off 3144 CMRR 9.06(1)) throughh (7),, thee 
Departmentt mayy alloww aa projectt whichh willl restoree orr otherwisee improvee thee naturall 
capacityy off anyy wetlandd orr otherr waterr off thee Commonwealth.. Suchh projectss include,, butt 
aree nott limitedd to,, damm removal,, saltt marshh restoration,, streamm restoration,, nutrientt 
management,, controll orr removall off aquaticc nuisancee vegetation,, orr vegetationn 
managementt too improvee wildlifee habitat.. 
 
Not applicable.
 
Conclusionn 

Weston and Sampson is submitting this Water Quality Certification (WQC) on behalf of the
Town of Wales and MassDOT for the Monson Road Transportation Improvement Project.
The purpose of the project is to make roadway, shoulder, and drainage improvements to 
Monson Road. A description of the proposed culvert upgrades has been provided, and 
proposed impacts to BVW and LUW have been quantified. This project will greatly improve 
drainage conditions along Monson Road, and will result in stream crossings that have 
been designed to current standards. 

The project has been designed to avoid and minimize impacts to Waters of the U.S. and 
Commonwealth to the extent practicable. Our opinion is that the proposed project was 
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designed, and will be constructed, to meet the standards established in 314 CMR 9.00 et 
seq. as described above. Whereas this work is “exempt” from the WPA, a Section 401 
WQC is required pursuant to 314 CMR 9.04(4) - Activities Exempt under MGL c. 131, § 40. 
The applicant respectfully requests that MassDEP find these measures adequately 
protective of the interests identified in the 401 Water Quality Regulations and issue a Water 
Quality Certificate approving the work shown on the accompanying plan set.
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11.0 SITEE DESCRIPTIONN 

On October 31, 2023 and March 17, 2024, the presence of wetland resources was investigated on 

Monson Road, in Wales, MA on a section of road approximately 1.5 miles in length.  The western limit 

of investigation terminated at the intersection with Lynch Road while the eastern limit terminated at the 

intersection with Reed Hill Road.  The area under consideration is in a rural community within a 

topographically variable landscape composed of glacial till transected by numerous streams running 

with north/south trajectories.  Please see Figure 1.1-1.6 (Wetlands Field Map) and Figure 2 (USGS 

Topographic Map) attached to this report for the investigation area.

Wetland resource areas including bordering vegetated wetlands (BVW), isolated wetlands (IW), 

perennial streams, intermittent streams and a pond were identified and flagged in the field using pink 

flagging by a Weston & Sampson employee who is trained in the wetland delineation process using the 

Massachusetts Department of Environmental Protection (MassDEP) and the US Army Corps of 

Engineers methodologies.  A further description of these wetland resource areas is presented in the 

following sections.
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22.0 DELINEATIONN OFF WETLANDD RESOURCESS 

2.11 Sitee Observationss 

The Weston & Sampson wetland scientist, trained in the ACOE Wetland Delineation Manual and 

Massachusetts Department of Environmental Protection (MassDEP) Delineating Bordering Vegetated 

Wetlands Under the Massachusetts Wetland Protection Act guidance document, observed the following 

protected wetland resources at the site:

- Bordering Vegetated Wetlands (BVW)

- Isolated Vegetated Wetland (IW)

- Bank – Perennial Stream

- Bank – Intermittent Stream

- Bank – Non-Jurisdictional Intermittent Stream

Field data were recorded on U.S. Army Corps of Engineers (ACOE) Wetland Determination Data 

Forms which are included in Appendix A.  

2.22 Wetlandd Delineationn Methodologyy 

A wetland delineation assessment was conducted in accordance with the Massachusetts Wetland 

Protection Act Regulations (310 CMR 10.55(2)(c)), Massachusetts Department of Environmental 

Protection (MassDEP) Massachusetts Handbook for Delineation of Bordering Vegetated Wetlands

(Second Edition, September 2022), and ACOE Wetland Manual (Technical Report Y-87-1).  

The bordering vegetated wetlands (BVW) delineation methodology included the characterization of 

vegetation, hydrologic conditions, and soil in both wetland and upland areas to identify the transitional 

area, which was used as the wetland limit. Pink flags with distinct flag numbers were left in the field to 

show wetland resource area limits.

Vegetation, hydrology and soils were assessed in both wetland and upland areas to accurately place 

the wetland limits at each site.  The percentage of vegetative species was estimated by creating sample 

plots. Sample plot radius for trees, saplings, shrubs, groundcover and woody vine strata was 30’, 15’, 

15’, 5’ and 30’, respectively.  After creating the sample plot areas, the percent basal area coverage of 
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each species within the monitoring plot was recorded.  Using these field observations, the percent 

dominance of each species within its stratum was calculated. The 50/20 Rule was then used to 

determine dominance. Dominant species were considered the most abundant plant species (when 

ranked in descending order of abundance and cumulatively totaled) that immediately exceeds 50% of 

the total dominance measure (basal area) for the stratum, plus any additional species comprising 20% 

or more of the total dominance measure for the stratum. Once the dominant species were determined, 

they were treated equally to determine the presence of hydrophytic vegetation. If the number of 

dominant species with a Wetland Indicator Status of FAC (excluding FAC-), FACW or OBL is greater 

than, or equal to, the number of remaining dominant species, the area was considered a jurisdictional 

wetland resource area based on vegetation.

A soil sample from each wetland sample plot were also taken.  Each soil sample goes to a depth of at 

least 12-24 inches. The soil was characterized to determine if the soil sample was considered a hydric 

(wetland) soil.  Soil samples, including mottles, were characterized based on color using Munsell Soil-

Color charts as a color reference.

The general area was then assessed for hydrologic conditions, including, but not limited to, site 

inundation, depth to free water, depth of soil saturation, water marks, drift lines, sediment deposits, 

water stained leaves.

22.33 Borderingg Vegetatedd Wetlandss (BVW)) 

A total of sixteen BVW series were delineated at the site.  The limits of the BVW resource areas were 

determined by locating the transitional areas between wetlands and uplands vegetation, soils and 

hydrologic conditions.  Wetland flags left in the field included:

- BVW-A1 through BVW-A6 (Bordering Vegetated Wetland “A” Series)

- BVW-B1 through BVW-B10 (Bordering Vegetated Wetland “B” Series)

- BVW-C1 through BVW-C6 (Bordering Vegetated Wetland “C” Series)

- BVW-D1 through BVW-D4 (Bordering Vegetated Wetland “D” Series)

- BVW-E1 through BVW-E6 (Bordering Vegetated Wetland “E” Series)

- BVW-F1 through BVW-F3 (Bordering Vegetated Wetland “F” Series)

- BVW-G1 through BVW-G11 (Bordering Vegetated Wetland “G” Series)
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- BVW-H1 through BVW-H12 (Bordering Vegetated Wetland “H” Series)

- BVW-I1 through BVW-I10 (Bordering Vegetated Wetland “I” Series)

- BVW-J1 through BVW-J13 (Bordering Vegetated Wetland “J” Series)

- BVW-K1 through BVW-K4 (Bordering Vegetated Wetland “K” Series)

- BVW-L1 through BVW-L15 (Bordering Vegetated Wetland “L” Series)

- BVW-M1 through BVW-M10 (Bordering Vegetated Wetland “M” Series)

- BVW-O1 through BVW-O3 (Bordering Vegetated Wetland “O” Series)

- BVW-AA1 through BVW-AA4 (Bordering Vegetated Wetland “AA” Series)

- BVW-BB1 through BVW-BB4 (Bordering Vegetated Wetland “BB” Series)

Dominant vegetation within this resource area included red maple (Acer rubrum), winterberry (Ilex 

verticillate), crested fern (Dryopteris cristata), sensitive fern (Onoclea sensibilis), and riverbank grape 

(Vitis riparia), all species that thrive in wet conditions.  Soils within the BVW were considered sandy mucky 

mineral.  Other indicators of wetland hydrology included surface water, water-stained leaves, drainage 

patterns, highwater table and saturation. 

Dominant upland vegetation next to this BVW included red oak (Quercus rubra) and Japanese barberry 

(Berberis thunbergii).  Soil in the upland area consisted of dry sandy loam, with no evidence of mottling 

or hydrology within the top 12 inches.

BVWs are subject to a 100-foot buffer under the Massachusetts Wetland Protection Act per 310 CMR 

10.02(2)(b).

22.44 Isolatedd Vegetatedd Wetlandd (IW)) 

Two isolated wetlands were delineated at the site.  The limit of the IW resource area was determined by 

locating the transitional area between wetland and upland vegetation, soils and hydrologic conditions. 

Vegetation, hydrology and soils were assessed in the same manner as described above for identifying 

BVW. Wetland flags left in the field included:

- WET-A1 through WET-A10 (Isolated Wetland “A” Series)

- WET-B1 through WET-B11 (Isolated Wetland “B” Series)
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Dominant vegetation within this resource area included reed canary grass (Phalaris arundinacea), rough-

leaved goldenrod (Solidago patula), and grass-leaved goldenrod (Euthamia graminifolia), all species that 

thrive in wet conditions.  Soils within the wetland limits were considered sandy loam (sandy redox).  

Indicators of wetland hydrology included surface water, soil saturation, and oxidized rhizospheres. 

Dominant upland vegetation next to this isolated wetland included red oak (Quercus rubra).  Soil in the 

upland area consisted of dry sandy loam. No indicators of wetland hydrology were observed.

The Massachusetts Wetland Protection Act does not protect isolated vegetated wetlands.

22.44  Bankk 

Water bodies, including perennial streams, intermittent streams, ponds and lakes, have banks which 

are protected by the Massachusetts Wetland Protection Act. Bank is a wetland resource area defined 

by 310 CMR 10.54(2)(a) as “the portion of land surface which normally abuts and confines a water body. 

It occurs between a waterbody and a vegetated bordering wetland and adjacent floodplain, or, in 

absence of these, it occurs between a waterbody and an upland.” Vegetated banks provide valuable 

functions such as flood control, stormwater prevention, fisheries protection, and water quality protection. 

The limit of this resource area is identified by Top of Bank (TOB) which is located at the first observable 

break in slope or the Mean Annual Flood Level (MAFL), whichever is lower. TOB is easily identified in the 

field so that indicator was utilized for this wetland delineation.

Perenniall Streamm Banks

Three perennial streams were identified within the investigation area. All three of these perennial streams 

are unnamed. These streams are shown as perennial on the current United States Geographical Survey 

(USGS) map which classifies them as perennial per 310 CMR 10.58 (2)(a)(1)(b-c). The boundaries of 

the perennial streams were identified by the first observable break in slope (TOB). Wetland flags left in 

the field included:

- TOB-E1 through TOB-E8 (Perennial Stream Bank “E” Series)

- TOB-F1 through TOB-F9 (Perennial Stream Bank “F” Series)

- TOB-I1 through TOB-I17 (Intermittent Stream Bank “I” Series)

- TOB-J1 through TOB-J18 (Intermittent Stream Bank “J” Series)
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- WET-C1 through WET-C8 (Perennial Stream Bank “C” Series)

- TOB-K1 through TOB-K6 (Perennial Stream Bank “K” Series)

- TOB-L1 through TOB-L6 (Perennial Stream Bank “L” Series)

Perennial streams are subject to a 200-foot Riverfront Area under the Massachusetts Wetland Protection 

Act per 301 CMR 10.58(2)(a)(2)(c).

IIntermittentt Streamm Bankss (Jurisdictional)

Five jurisdictional intermittent streams were identified within the investigation area. Four of these 

intermittent streams are unnamed and not shown on the current United States Geographical Survey 

(USGS) map. The easternmost intermittent stream is shown on the current United States Geographical 

Survey (USGS) map and called Vinica Brook. These intermittent streams have a watershed size less 

than 0.5 square miles in size according to USGS Stream Stats which classifies the streams as 

intermittent per 310 CMR 10.58 (2)(a)(1)(b-c). The boundaries of the intermittent streams were identified 

in the field by the first observable break in slope (TOB). Wetland flags left in the field included: 

- TOB-A1 through TOB-A5 (Intermittent Stream Bank “A” Series)

- TOB-B1 through TOB-B5 (Intermittent Stream Bank “B” Series)

- TOB-C1 through TOB-C5 (Intermittent Stream Bank “C” Series)

- TOB-D1 through TOB-D5 (Intermittent Stream Bank “D” Series)

- TOB-CC1 through TOB-CC3 (Intermittent Stream Bank “CC” Series)

- TOB-DD1 through TOB-DD3 (Intermittent Stream Bank “DD” Series)

- TOB-GG1 through TOB-GG2 (Intermittent Stream Bank “GG” Series)

- TOB-HH1 through TOB-HH2 (Intermittent Stream Bank “HH” Series)

- TOB-AA1 through TOB-AA3_March 2024 (Intermittent Stream Bank “AA” Series)

- TOB-BB1 through TOB-BB15_March 2024 (Intermittent Stream Bank “BB” Series)

- TOB-CC1 through TOB-CC16_March 2024 (Intermittent Stream Bank “CC” Series)

- TOB-KK1 through TOB-KK9 (Intermittent Stream Bank “KK” Series)

- TOB-LL1 through TOB-LL6 (Intermittent Stream Bank “LL” Series)

- TOB-EE1 through TOB-EE6 (Intermittent Stream Bank “EE” Series)

- TOB-FF1 through TOB-FF6 (Intermittent Stream Bank “FF” Series)

- TOB-M1 through TOB-M4 (Intermittent Stream Bank “M” Series)
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- TOB-N1 through TOB-N4 (Intermittent Stream Bank “N” Series)

- TOB-AA1 through TOB-AA3 (Intermittent Stream Bank “AA” Series)

- TOB-BB1 through TOB-BB3 (Intermittent Stream Bank “BB” Series)

- TOB-JJ1 through TOB-JJ6 (Intermittent Stream Bank “JJ” Series)

Intermittent stream banks are subject to a 100-foot buffer under the Massachusetts Wetland Protection 

Act per 310 CMR 10.02(2)(b).

The westernmost stream crossing is a small drainage swale that originates northeast of Lynch Road and 

flows west beneath Lynch Road, and along the north side of Monson Road before crossing south under 

Monson Road via the culvert. Bankfull indicators did not exist in the channel at the time of field evaluation. 

The channel was delineated and is depicted on the plans as bank flag series TOB C, TOB D, TOB BB, 

and TOB CC. Based on a site visit conducted with the U.S. Army Corps of Engineers on August 26, 

2024, the reviewers determined that this channel would not be jurisdictional under Section 404 of the 

Clean Water Act as it is a non-relatively permanent watercourse, and does not contain definable banks.

IIntermittentt SStreamm Bankss (Non-Jurisdictional)

Three intermittent streams were identified within the investigation area which do originate within a 

wetland resource area. Per 310 CMR 10.04 Stream means “a body of running water, including brooks 

and creeks, which moves in a definite channel in the ground due to a hydraulic gradient, and which flows 

within, into or out of an Area Subject to Protection under M.G.L. c. 131, § 40.  A portion of a stream may 

flow through a culvert or beneath a bridge.  Such a body of running water which does not flow throughout 

the year (i.e., which is intermittent) is a stream except for that portion upgradient of all bogs, swamps, wet 

meadows and marshes”. Since these streams are located upgradient of any wetland there are non-

jurisdictional. Wetland flags left in the field included:

- TOB-G1 through TOB-G2 (Intermittent Stream Bank “G” Series)

- TOB-H1 through TOB-H2 (Intermittent Stream Bank “H” Series)

- WET-N1 through WET-N8 (Intermittent Stream Bank “N” Series)

- TOB-DD1 through TOB-DD2_March 2024 (Intermittent Stream Bank “DD” Series)

- TOB-EE1 through TOB-EE2_March 2024 (Intermittent Stream Bank “EE” Series)
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PPondd Bankk  

A single unnamed pond was located within the investigation area. According to the Massachusetts 

Wetland Protection Act a pond is defined as “any body of fresh water with a surface area observed or 

recorded within the last ten years of at least 10,000 square feet”.  Based on aerial imagery the unnamed 

pond identified on site is approximately 14,000 SF. According to the Massachusetts Wetland Protection 

Act “ponds may be either naturally occurring or human made by impoundment, excavation or 

otherwise”. Wetland flags left in the field included:

- TOB-II1 through TOB-II3 (Pond Bank “II” Series)

Pond banks are subject to a 100-foot buffer under the Massachusetts Wetland Protection Act per 310 

CMR 10.02(2)(b).

2.55 Otherr Protectedd Areass   

Weston & Sampson created environmental resources maps (see Figure 4) of the site to determine the 

presence of other protected areas. The data source of these map layers was the Massachusetts 

Geographic Information System (MassGIS).  These areas included:

- NHESP Priority Habitats of Rare Species

- NHESP Estimated Habitats of Rare Wildlife

- NHESP Certified and Potential Vernal Pools

- Areas of Critical Environmental Concern (ACEC)

- Outstanding Resource Waters (ORW)

- Coldwater Fisheries

- Article 97 Land

Wetland resources identified in the field were also added to these maps. Based on the MassGIS 

information, a portion of the investigation area is located within NHESP Priority Habitats of Rare Species, 

and NHESP Estimated Habitat of Rare Wildlife. Additionally, the three perennial streams identified on 

site are shown as coldwater fisheries. 
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FEMA Flood Insurance Rate Maps (FIRM) were created online from the FEMA website to determine if 

there is a 100-year flood zone at the site.  See Figure 3 for FIRM map. Based on FEMA flood maps the 

investigation area is not located within the 100-year flood zone. 
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33.0 SUMMARYY 

On October 31, 2023 and March 17, 2024, the presence of wetland resources was investigated on 

Monson Road, in Wales, MA. Wetland resource areas including bordering vegetated wetlands (BVW), 

isolated wetlands (IW), perennial streams, intermittent streams and a pond were identified and flagged 

in the field.

Additional environmental mapping was conducted using MassGIS data layers and FEMA FIRM 

mapping. This additional mapping indicates that a portion of the investigation area is located within 

NHESP Priority Habitats of Rare Species, and NHESP Estimated Habitat of Rare Wildlife. Additionally, 

the three perennial streams identified on site are shown as coldwater fisheries.
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Wetland Delineation ReportMonson Road, Wales, MA

westonandsampson.com

AAPPENDIXX AA 

ACOE Wetland Determination Data Forms
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-A16 (wet) 

Nathaniel Parker 
Hills, ground moraines, drumlins           Linear, convex 

8 - 15  42o 3' 30.71" N           72o 15' 19.2" W NAD 1983
Paxton fine sandy loam

X

X

X
X
X

X

X X X

X               0
X               0
X               0 X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-A16 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)              90            Yes       FAC
green ash (Fraxinus pennsylvanica)             10            No       FACW
white pine (Pinus Strobus)               10            No        FACU

shagbark hickory (Carya ovata)                    10            No       FACU

120

common winterberry (Ilex verticillata)                  80           Yes       FACW
Japanese barberry (Berberis thunbergii)             15            No        FACU

crested fern (Dryopteris cristata)              30           Yes      FACW

sensitive fern (Onoclea sensibilis)               20           Yes      FACW

95

50

riverbank grape (Vitis riparia)               10          Yes         FAC 

10

5

5

100%

140  280
100  300
35  140

275  720

2.61

X
X

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

X

BVW-A16 (wet)

  0 - 8          10YR 2/1               90    10YR 5/2 & 2.5YR 2.5/4    10         C/D           M          sandy muck     could not get below 8" due to stones

Soils were saturated.  Could not sample below 8 inches as materials were very stoney.

X

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-A16 (up) 

Nathaniel Parker 
Hills, ground moraines, drumlins           Linear, convex 

8 - 15  42o 3' 30.71" N           72o 15' 19.2" W NAD 1983
Paxton fine sandy loam

X

X

X
X
X

X

X
X
X X

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-A16 (up)

15 feet

5 feet

30 feet

X

white pine (Pinus Strobus)                20            No         FACU

shagbark hickory (Carya ovata)                     20            No         FACU

110

Japanese barberry (Berberis thunbergii)             15            Yes        FACU

15

0%

125  500

125  500

5.0

red oak (Quercus rubra)               70          Yes        FACU 0

2

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-A16 (up)

  0 - 14          10YR 4/3               100                           sandy loam                  soils moist to dry    

X

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-B1 (wet) 

Nathaniel Parker 
Marshes, depressions, kettles, bogs, swamps                                    Concave 

   0 - 1   42o 3' 30.23" N           72o 14' 43.53" W NAD 1983
Freetown muck                PEM1E

X

X

X
X
X

X

X X

X             0
X               0
X               0 X

Proposal No. 608163-128112

A00840 -1062



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-B1 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)              70          Yes        FAC

 70

common winterberry (Ilex verticillata)                  30           Yes       FACW

60

60

3

3

100%

 60  120
70  210

X
X

highbush blueberry (Vaccinium corymbosum)           30           Yes       FACW

unidentified sedge               60           Yes 

130  330

2.54

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

X

BVW-B1 (wet)

  0 - 12          10YR 2/1               100                                                                                            muck                      saturated soils

X

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales                 MA     BVW-B1 (up) 

Nathaniel Parker 
                       Hills                        Linear, convex 

8 - 15  42o 3' 30.23" N           72o 14' 43.53" W NAD 1983
Gloucester gravelly fine sandy loam               

X

X

X
X
X

X

X
X
X X

Proposal No. 608163-128112

A00840 -1065



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-B1 (up)

15 feet

5 feet

30 feet

X

shagbark hickory (Carya ovata)                      40            Yes       FACU

100

Japanese barberry (Berberis thunbergii)             15            Yes        FACU

15

33.3%

55  220

115  400

3.47

1

3

red maple (Acer rubrum)               60           Yes         FAC

60  180

Proposal No. 608163-128112

A00840 -1066



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-B1 (up)

  0 - 14          10YR 3/3               100                           sandy loam                      

X

Proposal No. 608163-128112

A00840 -1067



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-C1 (wet) 

Nathaniel Parker 
            Hills                         Linear, convex 

8 - 15  42o 3' 32.21" N           72o 14' 44.56" W NAD 1983
Gloucester gravelly fine sandy loam

X

X

X
X
X

X

X X

X             0
X               0
X               0 X

Proposal No. 608163-128112

A00840 -1068



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-C1 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)             60            Yes       FAC

 60

sensitive fern (Onoclea sensibilis)                15           Yes      FACW

20

25

riverbank grape (Vitis riparia)               10          Yes         FAC 

10

4

5

 80%

  15    30
70   210
 20    80

115   330

2.87

X
X

mulitflora rose (Rosa multiflora)                            20          Yes        FACU

broad-leaved cattail (Typha latifolia)               10           Yes       OBL

10  10

Proposal No. 608163-128112

A00840 -1069



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

X

BVW-C1 (wet)

X

0 - 12        10YR 2/2             100        sandy muck

Proposal No. 608163-128112

A00840 -1070



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales                 MA     BVW-C1 (up) 

Nathaniel Parker 
            Hills                         Linear, convex 

8 - 15  42o 3' 32.21" N           72o 14' 44.56" W NAD 1983
Gloucester gravelly fine sandy loam

X

X

X
X
X

X

X
X
X X

Proposal No. 608163-128112

A00840 -1071



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-C1 (up)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)             30            Yes       FAC

 70

1

2

 50%

30    90
 40   160

70  250

3.57

red oak (Quercus rubra)_             40            Yes       FACU

manicured lawn 60

60

Proposal No. 608163-128112

A00840 -1072



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-C1 (up)

X

0 - 12        10YR 3/3             100        sandy loam

Proposal No. 608163-128112

A00840 -1073



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-D5 (wet) 

Nathaniel Parker 
Hills              Linear, convex 

8 - 15  42o 3' 31.03" N           72o 14' 39.5" W NAD 1983
Gloucester gravelly fine sandy loam            PEM1E

X

X

X
X
X

X

X

X

X             0
X               6
X               0 X

Proposal No. 608163-128112

A00840 -1074



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-D5 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)              70            Yes       FAC

 70

crested fern (Dryopteris cristata)              15           Yes      FACW

15

15

3

3

100%

  30    60
70   210

100  270

 2.7

X
X

highbush blueberry (Vaccinium corymbosum)           15           Yes       FACW

Proposal No. 608163-128112

A00840 -1075



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-D5 (wet)

 0 - 12          10YR 2/2               100                                                                                      saturated loam      

X

X

Proposal No. 608163-128112

A00840 -1076



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales                 MA     BVW-D5 (up) 

Nathaniel Parker 
                       Hills                        Linear, convex 

8 - 15  42o 3' 31.03" N           72o 14' 39.5" W NAD 1983
Gloucester gravelly fine sandy loam               

X

X

X
X
X

X

X
X
X X

Proposal No. 608163-128112

A00840 -1077



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-D5 (up)

15 feet

5 feet

30 feet

X

100

Japanese barberry (Berberis thunbergii)             100          Yes        FACU

100

33.3%

160  640

200   760

3.8

1

3

red maple (Acer rubrum)               40           Yes         FAC

40  120

red oak (Quercus rubra)                60           Yes        FACU

Proposal No. 608163-128112

A00840 -1078



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-D5 (up)

  0 - 14          10YR 3/2               100                                loam                      

X

Proposal No. 608163-128112

A00840 -1079



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales                 MA     BVW-E1 (wet) 

Nathaniel Parker 
Hills, ground moraines, drumlins            Linear, convex 

8 - 15  42o 3' 32.76" N           72o 15' 35.47" W NAD 1983
Paxton fine sandy loam                           PEM1E

X

X

X
X
X

X

X

X

X             0
X               2
X             0 X

XX

Proposal No. 608163-128112

A00840 -1080



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-E1 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)              70            Yes       FAC

 70

crested fern (Dryopteris cristata)              15           Yes      FACW

25

3

3

100%

  25    50
70   210

 95  260

 2.74

X
X

sensitive fern (Onoclea sensibilis)              10           Yes       FACW

Proposal No. 608163-128112

A00840 -1081



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-E1 (wet)

  0 - 12          10YR 3/2                95            10YR 5/6                   5           C/CS       sandy loam                            saturated   

X

X

Proposal No. 608163-128112

A00840 -1082



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales                 MA     BVW-E1 (up) 

Nathaniel Parker 
Hills, ground moraines, drumlins                         Linear, convex 

8 - 15  42o 3' 32.76" N           72o 15' 35.47" W NAD 1983
Paxton fine sandy loam

X

X

X
X
X

X

X
X
X X

Proposal No. 608163-128112

A00840 -1083



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-E1 (up)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)             30            Yes       FAC

 90

1

2

 50%

30    90
 60   240

90  330

3.67

red oak (Quercus rubra)_             60            Yes       FACU

Proposal No. 608163-128112

A00840 -1084



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-E1 (up)

X

0 - 12        10YR 3/3             100        sandy loam

Proposal No. 608163-128112

A00840 -1085



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     WA-B1 (wet) 

Nathaniel Parker 
Hills              Linear, convex 

3 - 8  42o 3' 41.54" N           72o 16' 0.47" W NAD 1983
Scituate fine sandy loam

X

X

X
X
X

X

X X X

X             0
X               3
X               0 X

X

Proposal No. 608163-128112

A00840 -1086



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-B1 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)              50            Yes       FAC

 50

40

2

2

100%

 40    80
50  150

90   230

2.56

X
X

silky dogwood (Cornus amomum)             40           Yes        FACW

Proposal No. 608163-128112

A00840 -1087



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

X

WA-B1 (wet)

  0 - 5          10YR 2/2               100            sandy muck     could not get below 5" due to stones

Soils were saturated.  Could not sample below 5 inches as materials were very stony.

X

Proposal No. 608163-128112

A00840 -1088



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales                 MA     WA-B1 (up) 

Nathaniel Parker 
Hills              Linear, convex 

3 - 8  42o 3' 41.54" N           72o 15' 0.47" W NAD 1983
Scituate fine sandy loam

X

X

X
X
X

X

X
X
X X

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-B1 (up)

15 feet

5 feet

30 feet

X

white pine (Pinus Strobus)                10           Yes       FACU

30

Japanese barberry (Berberis thunbergii)             10            Yes        FACU

25

0%

70  280

70   280

4.0

0

5

black cherry (Prunus serotina)             20            Yes      FACU

American red raspberry (Rubus idaeus)             15            Yes        FACU 

American bittersweet (Celastrus scandens)            15           Yes       FACU

15

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

WA-B1 (up)

  0 - 12          10YR 3/3               100                           sandy loam                      

X

Materials stony below 10 inches.

Proposal No. 608163-128112
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US Army Corps of Engineers       Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Project/Site:                                                                                             City/County:                                  Sampling Date:                             

Applicant/Owner:                                State:                     Sampling Point:                     

Investigator(s):                                  Section, Township, Range:     

Landform (hillslope, terrace, etc.):                             Local relief (concave, convex, none):                                

Slope (%):                        Lat:                                                                  Long:                                          Datum:                     

Soil Map Unit Name:                                                       NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology   significantly disturbed?            Are “Normal Circumstances” present?   Yes               No            

Are Vegetation            , Soil             , or Hydrology   naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No
Hydric Soil Present?  Yes                 No
Wetland Hydrology Present? Yes                 No

Is the Sampled Area 
within a Wetland?    Yes                   No 

If yes, optional Wetland Site ID:     
Remarks:  (Explain alternative procedures here or in a separate report.) 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)   Surface Soil Cracks (B6) 
       Surface Water (A1)   Water-Stained Leaves (B9)   Drainage Patterns (B10) 

  High Water Table (A2)   Aquatic Fauna (B13)   Moss Trim Lines (B16) 
       Saturation (A3)   Marl Deposits (B15)   Dry-Season Water Table (C2) 

  Water Marks (B1)   Hydrogen Sulfide Odor (C1)   Crayfish Burrows (C8) 
  Sediment Deposits (B2)   Oxidized Rhizospheres on Living Roots (C3)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)   Presence of Reduced Iron (C4)   Stunted or Stressed Plants (D1) 
  Algal Mat or Crust (B4)   Recent Iron Reduction in Tilled Soils (C6)   Geomorphic Position (D2) 
  Iron Deposits (B5)   Thin Muck Surface (C7)   Shallow Aquitard (D3) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Microtopographic Relief (D4) 
  Sparsely Vegetated Concave Surface (B8)   FAC-Neutral Test (D5) 

Field Observations: 
Surface Water Present? Yes             No     Depth (inches):                   
Water Table Present?  Yes             No     Depth (inches):                   
Saturation Present?    Yes             No     Depth (inches):                   
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales          MA    WA-C4 (wet) 

Nathaniel Parker 
Hills       Linear, concave 

3 - 8 42o 3' 39.5" N         72o 16' 0.64" W NAD 1983
Scituate fine sandy loam 

X

X

X
X
X

X

X

X             0
X             0
X             0 X

X

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-C4 (wet)

15 feet

5 feet

30 feet

X

1

1

100%

  80    160
20    60

  140   260

 1.86

X
X

reed canarygrass (Phalaris arundinacea)              80          Yes        FACW

rough-leaved goldenrod (Solidago patula)                   20          No          OBL
grass-leaved goldenrod (Euthamia graminifolia)          20          No          FAC
broadleaf cattail (Typha latiifolia)                20          No          OBL  

140

40                 40

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

WA-C4 (wet)

  0 - 12          10YR 2/2                100                       sandy muck                            saturated   

X

X

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales                 MA     WA-C4 (up) 

Nathaniel Parker 
Hills       Linear, concave 

3 - 8  42o 3' 39.5" N           72o 16' 0.64" W NAD 1983
Scituate fine sandy loam 

X

X

X
X
X

X

X
X
X X

Proposal No. 608163-128112

A00840 -1095



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-C4 (up)

15 feet

5 feet

30 feet

X

0

2

  0%

  105        510

 4.86

white pine (Pinus strobus)              15            Yes        FACU

unidentified upland grass                90           Yes       UPL

15

90

15  60
 90               450

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

WA-C4 (up)

  0 - 14          10YR 3/3                100                       sandy loam                               

X

Proposal No. 608163-128112

A00840 -1097



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales                 MA     WA-A3 (wet) 

Nathaniel Parker 
Hills       Linear, concave 

3 - 8  42o 3' 44.81" N           72o 16' 13.87" W NAD 1983
Scituate fine sandy loam                        PEM1E   

X

X

X
X
X

X

X

X             0
X             0
X             0 X

X

X

Proposal No. 608163-128112

A00840 -1098



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-A3 (wet)

15 feet

5 feet

30 feet

X

3

3

100%

  60    120
20    60

  100   200

 2.00

X
X

reed canarygrass (Phalaris arundinacea)              60          Yes        FACW

rough-leaved goldenrod (Solidago patula)                   20          Yes          OBL
grass-leaved goldenrod (Euthamia graminifolia)          20          Yes          FAC

100

 20                 20

Proposal No. 608163-128112

A00840 -1099



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

WA-A3 (wet)

  0 - 12          10YR 2/2                98            2.5YR 3/6          2        CS          PL       sandy loam                               

X

X

Proposal No. 608163-128112

A00840 -1100



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales                 MA     WA-A3 (up) 

Nathaniel Parker 
Hills       Linear, concave 

3 - 8  42o 3' 44.81" N           72o 16' 13.87" W NAD 1983
Scituate fine sandy loam 

X

X

X
X
X

X

X
X
X X

Proposal No. 608163-128112

A00840 -1101



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-A3 (up)

15 feet

5 feet

30 feet

X

0

2

  0%

  110        530

 4.82

unidentified upland grass                90           Yes       UPL

90

20  80
 90               450

red oak (Quercus rubra)              20           Yes       FACU   

20

Proposal No. 608163-128112

A00840 -1102



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

WA-A3 (up)

  0 - 14          10YR 2/3                100                       sandy loam                               

X

Proposal No. 608163-128112

A00840 -1103



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales                 MA     IW-B6 (wet) 

Nathaniel Parker 
Hills       Linear, concave 

3 - 8  42o 3' 43.76" N           72o 16' 14.55" W NAD 1983
Scituate fine sandy loam 

X

X

X
X
X

X

X
X X

X X

X

Proposal No. 608163-128112

A00840 -1104



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

IW-B6 (wet)

15 feet

5 feet

30 feet

X

1

1

100%

  70    140
20    60

  110   220

 2.00

X
X

reed canarygrass (Phalaris arundinacea)              70          Yes        FACW

rough-leaved goldenrod (Solidago patula)                   20          No          OBL
grass-leaved goldenrod (Euthamia graminifolia)          20          No          FAC

110

20                 20
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

IW-B6 (wet)

  0 - 12          10YR 2/2                98            2.5YR 3/6           2           CS       PL     sandy loam                               

X

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project  Wales/Hampden    11/24/2020
Town of Wales                 MA     IW-B6 (up) 

Nathaniel Parker 
Hills       Linear, concave 

3 - 8  42o 3' 43.76" N           72o 16' 14.55" W NAD 1983
Scituate fine sandy loam 

X

X

X
X
X

X

X
X
X X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

IW-B6 (up)

15 feet

5 feet

30 feet

X

0

1

  0%

  90        450

 5.00

unidentified upland grass                90           Yes       UPL

15

90

 90               450
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US Army Corps of Engineers       Northcentral and Northeast Region – Interim Version 

SOIL Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth  Matrix Redox Features      
 (inches)          Color (moist)         %          Color (moist)         %         Type1       Loc2       Texture    Remarks

                                                                                        

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Polyvalue Below Surface (S8) (LRR R,   2 cm Muck (A10) (LRR K, L, MLRA 149B) 
  Histic Epipedon (A2)            MLRA 149B)   Coast Prairie Redox (A16) (LRR K, L, R) 
  Black Histic (A3)   Thin Dark Surface (S9) (LRR R, MLRA 149B)   5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
  Hydrogen Sulfide (A4)   Loamy Mucky Mineral (F1) (LRR K, L)   Dark Surface (S7) (LRR K, L) 
  Stratified Layers (A5)   Loamy Gleyed Matrix (F2)   Polyvalue Below Surface (S8) (LRR K, L) 
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3)   Thin Dark Surface (S9) (LRR K, L) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6)   Iron-Manganese Masses (F12) (LRR K, L, R) 
  Sandy Mucky Mineral (S1)   Depleted Dark Surface (F7)   Piedmont Floodplain Soils (F19) (MLRA 149B) 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)   Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
  Sandy Redox (S5)   Red Parent Material (TF2) 
  Stripped Matrix (S6)   Very Shallow Dark Surface (TF12) 
  Dark Surface (S7) (LRR R, MLRA 149B)   Other (Explain in Remarks) 

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:             

     Depth (inches): Hydric Soil Present?     Yes            No         

Remarks: 

IW-B6 (up)

  0 - 14          10YR 2/3                100                 sandy loam

X
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September 24, 2024 

Town of Wales 
3 Hollow Road 
Wales, MA 01081 
ATTN: Mr. John Grasso, Board of Selectmen Chair 
 
RE: 401 WATER QUALITY CERTIFICATION 
 BRP WW 10, Major Fill Project 

Monson Road Transportation Improvement Project 
Wales, MA 

 
401 WQC Filing Number: 24-WW10-0037-APP 

 USACE Application No. NAE-2024-01688 
 MassDOT File Number: 608163 
 
Dear Mr. Grasso: 

The Massachusetts Department of Environmental Protection (MassDEP) has reviewed your application 

for a Water Quality Certification (WQC), as referenced above; this application was deemed complete on 

August 23, 2024.  In accordance with the provisions of MGL Ch. 21, §§26-53 and Section 401 of the 

Federal Clean Water Act as amended (33 U.S.C. §1251 et seq.), it has been determined there is 

reasonable assurance the proposed project will be conducted in a manner which will not violate 

applicable water quality standards (314 CMR 4.00) and other applicable requirements of state law. 

The proposed project primarily consists of upgrades and replacement of six stream crossings under 

Monson Road and Reed Hill Road involving four streams (the Project), as described below.  The Project 

also involves relocation of the intersection of Monson Road and Reed Hill Road; roadway widening and 

full depth reconstruction; changes to the roadway horizontal and vertical alignments; wetland and 

stream replication and restoration; and stormwater infrastructure improvements.  The Project purpose 

is to improve the roadway, shoulder, stormwater drainage, and stream crossings which are stated as 

being in poor condition and deteriorating.  The Project proponent states that the existing culverts are 

undersized and overtopping of the roadway during large storms.  Changes to the horizontal and vertical 

alignments will also meet current design standards and improve sight lines. 

This work is a portion of the larger roadway improvements proposed along an approximately 1.5-mile 

section of Monson Road from the Monson town line to the Monson Road intersection with Reed Hill 

Road.  However, as the stream crossing replacements and approach work are exempt from the 
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Massachusetts Wetlands Protection Act (MGL Ch.131, §40), those portions of the Project require a WQC 

per 314 CMR 9.04(4).  The activities permitted by this WQC include all work associated with the six 

stream crossing replacements and associated approach work described in the Project Description below, 

and the entirety of the stormwater improvements which were reviewed as a single and complete 

project per 314 CMR 9.06(6)(d).   

It should be noted the stream that crosses under Monson Road at Station 15+32 has been deemed non-

jurisdictional as a non-relatively permanent water by the U.S. Army Corps of Engineers (USACE).  Two 

other stream crossings at Stations 50+72 and 55+00 will not be replaced or improved.  As such, these 

three additional stream crossings are discussed in the Existing Conditions section below for site context 

but are not discussed further. 

Existing Conditions 

Monson Road is classified as a Rural Major Collector and is oriented in an east/west alignment.  It 

consists of one 11-foot-wide lane in each direction with no shoulders, sidewalks, or bicyclist 

accommodations, for a total roadway width of 22 feet.  Reed Hill Road intersects Monson Road at the 

eastern end of the Project.  Stormwater runoff flows untreated to roadside swales, Bordering Vegetated 

Wetlands (BVWs), and streams via country drainage.   

Seven streams in the Project area flow south through culverts under Monson Road and Reed Hill Road 

and are tributaries to Vinica Pond or Vinica Brook.  In addition to the culverts being undersized causing 

overtopping of the roadway, roadside sediment deposits block water from sheeting off the roadway 

which exacerbates flooding.  Existing culvert outfalls are stable; however, significant bank erosion is 

present along the outfalls in several areas.  BVWs are present in several areas along the Project corridor.  

In addition to the stream crossings identified below, a 12-inch diameter CMP at Station 55+20 connects 

BVWs on either side of the roadway.   

Portions of the Project are located within Zone II Wellhead Protection Area and Coldwater Fishery 

Critical Areas.  Portions of the Project are also located within Massachusetts Natural Heritage and 

Endangered Species Program (NHESP) Priority and Estimated Habitats of Rare Species. 

 Intermittent Streams 

Intermittent streams cross under Monson Road and Reed Hill Road via culverts at Stations 15+32, 

55+00, 82+07, and 86+00 to 87+00 (two culverts).   

The non-jurisdictional intermittent stream at Station 15+32 flows west parallel to the north side of 

Monson Road before flowing under the roadway via a 40-foot-long 12-inch diameter corrugated plastic 

pipe (CPP).  The intermittent stream at Station 82+07 flows under Monson Road through a 43-foot-long 

12-inch diameter corrugated metal pipe (CMP).  The intermittent stream at Station 55+00 flows through 

a 48-foot-long 12-inch diameter CMP.    Bankfull width indicators are not present at any of these 

streams.   
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At Stations 86+00 to 87+00, an intermittent stream flows through two culverts; first through a 108-foot-

long 24-inch stone box culvert under Monson Road to a daylighted depression at its intersection with 

Reed Hill Road; then through a 54-foot-long 24-inch stone box culvert under Reed Hill Road.  Bankfull 

width is approximately 10.5 feet.  This stream is a Coldwater Fishery Critical Area. 

 Perennial Streams 

Perennial streams cross under Monson Road via culverts at Stations 24+92, 43+75 and 46+60 (two 

culverts), and 50+72.   

The perennial stream at Station 24+92 flows under Monson Road via a 54-foot-long 30-inch diameter 

polyvinyl chloride (PVC) pipe and a 49-foot-long 36-inch diameter relief CMP with an invert one foot 

higher than the 30-inch culvert.  The relief culvert only receives flow during storm events.  Bankfull 

width is approximately 11.5 feet. This stream is a Coldwater Fishery Critical Area. 

The perennial stream at Station 43+75 flowed under Monson Road via a 49-foot-long 12-inch diameter 

CMP but collapsed due to roadway flooding.  The stream was diverted and currently flows east along the 

north side of Monson Road then under the roadway via a 41-foot-long 12-inch diameter CPP at Station 

46+60.  Bankfull width indicators are not present.  The western portion of this stream crossing is located 

within Massachusetts Natural Heritage and Endangered Species Program (NHESP) Priority and Estimated 

Habitats of Rare Species.  

The perennial stream at Station 50+72 flows through a 61-foot-long 36-inch diameter PVC-lined CMP.  

Bankfull width is 15 feet, and this stream is a Coldwater Fishery Critical Area. 

Project Description 

Improvements to Monson Road include full depth reconstruction and widening from 22 feet to 28 feet 

to allow for a 10-foot-wide lane in each direction and four-foot-wide shoulders, as well as changes to 

the horizontal and vertical alignments.  A portion of Reed Hill Road will be realigned and its intersection 

with Monson Road will be shifted northeast approximately 75 feet to improve sight lines. 

The stream crossing at Station 24+92 will be replaced with a 31.5-foot long by 9.8-feet-wide by five-foot-

high concrete box culvert.  Both headwalls will be replaced with wingwalls.  Two feet of native 

streambed material will be placed within the box culvert, and a three-foot-wide by six-inches-high low 

flow channel will be shaped in the center.    

The two culverts under Monson Road and Reed Hill Road from Stations 86+00 to 87+00 will be replaced 

with a single 46.8-foot-long by eight-foot-wide by five-foot-high concrete box culvert under Monson 

Road at Station 86+45.  A wingwall will be constructed on the upstream end and a headwall will be 

constructed on the downstream end.  Two feet of native streambed material will be placed within the 

box culvert, and a three-foot-wide by six-inches-high low flow channel will be shaped in the center.  The 

stream will be realigned to have sinuosity and match the new box culvert alignment.  Ten inches of 

native streambed material will be placed in the realigned channel beyond the box culvert, and it will also 

have a three-foot-wide by six-inches-high low flow channel in the center.  Realignment of Reed Hill Road 

and relocation of the stream crossing will daylight 1,018 sf of new LUW at this location.   
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The stream crossing at Station 43+75 will be replaced with double 12-inch diameter reinforced concrete 

pipes (RCPs), and the associated culvert at Station 46+60 will be replaced with a single 12-inch RCP.  The 

intent is to re-establish flow at its original location at Station 43+75, while retaining the culvert at 

Station 46+60 as an overflow during storm events.  The stream crossing at Station 82+07 will be 

replaced with an 18-inch RCP.  Modified rock fill aprons will be installed at the outlet of all of these 

culverts. 

Stormwater infrastructure improvements consist of new sections of curbing and installation of deep 

sump catch basins as described below. 

BVW and LUW Impacts 

In total, 5,338 square feet (sf) of fill impacts to BVWs and Land Under Water (LUW) are required to 

construct the Project.  The Project will result in 674 sf of permanent and 550 sf of temporary BVW 

impacts, and 2,186 sf of permanent and 1,943 sf of temporary LUW impacts.  The Project will result in 89 

cubic yards (cy) of dredging.  Permanent BVW and LUW impacts, and dredging are required primarily for 

the culvert replacements and associated headwall/wingwall and outlet protection installations.  

Temporary impacts are required primarily for temporary work areas and associated access. 

Alternatives Analysis 

Constraints adjacent to Monson Road including but not limited to residential properties, wetlands and 

waters, Norcross Wildlife Sanctuary, and utilities make realigning Monson Road to further avoid BVW 

and LUW impacts not practicable.  Lanes and shoulders have been designed to be the minimum 

practicable width and sidewalks and bike lanes are not proposed.  The Stream Crossing Standards 

section below describes the alternatives analysis relative to the Project stream crossing replacements. 

BVW and LUW Replication and Restoration 

A 1,204 sf BVW replication area will be constructed south of Monson Road between approximate 

Stations 85+00 to 85+75, adjacent to BVW L and the realigned stream southwest of the Monson Road 

and Reed Hill Road intersection.  The area will be excavated to 12 inches below the adjacent BVW 

elevation to allow for installation of 12 inches of wetland soil.  Native trees and shrubs will be planted, 

and a native wetland seed mix will be applied.  Temporary BVW impacts will be restored in place with a 

native wetland seed mix.  All BVW replication and restoration areas will be constructed under the 

supervision of a qualified Wetland Scientist.  LUW replication and restoration as described in the Project 

Description will take place under the supervision of a qualified Fluvial Geomorphologist (FGM). 

Stormwater Management Standards 

The Project will increase impervious surface by 0.88 acres and qualifies as a redevelopment project as 

defined at 314 CMR 9.02.  Seven new closed drainage systems consisting of curbing and 57 deep sump 

catch basins will be installed.  All new outfalls will have modified rockfill outlet protection.  Stormwater 

in remaining areas will flow via country drainage through one-foot-wide grass-lined or modified rockfill-

lined roadside drainage channels.  A complete evaluation concluded that additional locations for 

Stormwater Control Measures (SCMs) are not practicable within the Project area. 
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Stream Crossing Standards 

A qualified FGM performed a rapid stream geomorphic assessment and Stream Crossing Standards 

maximum extent practicable alternatives analysis for the Project stream crossing replacements.  Priority 

was given to the three streams identified as Coldwater Fishery Critical Areas.  Given the size of the 

structure required for the crossing at Station 50+72, proper replacement of the crossing was deemed 

impracticable and was not considered further.   

Spans at Stations 24+92 and 86+45 were deemed impracticable; however, these crossings will be 

improved.  The proposed box culverts will have spans of 0.9 and 0.8 times the bankfull width, 

respectively, and will be embedded with two feet of native streambed material.  The box culvert at 

Station 24+92 will exceed the openness ratio Stream Crossing Standard; however, due to the required 

length of the crossing, the box culvert at Station 86+45 will meet the openness ratio Stream Crossing 

Standard to the maximum extent practicable (MEP).  The geomorphic assessment and alternatives 

analysis concluded the box culverts will achieve many of the benefits of a larger crossing structure 

including improved flood conveyance, sediment transport, large wood movement, and fish and wildlife 

movement.  The streams at Stations 43+75, 46+60, and 82+07 have been designed to improve hydraulic 

capacity and meet the Stream Crossing Standards to the MEP.  As such, the Project is in compliance with 

the Stream Crossing Standards to the MEP in accordance with 314 CMR 9.06(2)(b)4. 

Rare Species 

As previously discussed, the western portion of the stream crossing at Stations 43+75 and 46+60 is 

located within NHESP Priority and Estimated Habitats of Rare Species.  In a letter dated July 1, 2024, 

NHESP concluded that the Project will not adversely affect the actual Resource Area Habitat of state-

protected rare wildlife species and will not result in a prohibited Take of state-listed rare species.  

Therefore, the Project is in compliance with 314 CMR 9.06(2). 

Based on a review of information provided by the applicant, MassDEP finds that this project complies 

with the standards described under 314 CMR 9.06.  Public notice was provided in the Journal Register on 

July 4, 2024, and in the MEPA Environmental Monitor on July 10, 2024. No comment letters were 

received during the public comment period. 

Therefore, based on information currently in the record, MassDEP grants a WQC for this project subject 

to the following conditions to maintain water quality, to minimize impact on waters and wetlands, and 

to ensure compliance with appropriate state law.  The Department further certifies in accordance with 

314 CMR 9.00 that there is reasonable assurance the project or activity will be conducted in a manner 

which will not violate applicable water quality standards (314 CMR 4.00) and other applicable 

requirements of state law.  Finally, the Department has determined that upon satisfying the conditions 

and mitigation requirements of this approval, the project provides a level of water quality necessary to 

protect existing uses and accordingly finds that the project to be implemented satisfies the Surface 

Water Quality Standards at 314 CMR 4.00. 

Pursuant to 314 CMR 9.09(1)(d); 314 CMR 9.06(6)(a); 310 CMR 9.06(2); 314 CMR 9.07; 314 CMR 9.07(1); 

314 CMR 9.09(7)(5)(c); 314 CMR 9.11; and 314 CMR 9.09(1)(e), the following Special Conditions are 

necessary to ensure that construction practices and stormwater controls are implemented in such a 

manner as to prevent degradation to wetlands and waters; ensure that practicable steps have been 
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taken which will avoid and minimize impacts to wetlands and waters; minimize turbidity and sediment 

caused by construction activities; ensure that water quality is not degraded, and that biology of the 

waters are not negatively impacted by potential discharges; and/or maintain a record of the dredged 

material for reference and to ensure accountability in its transportation. 

Those Special Conditions that require direct submittals to MassDEP for either review, or review and 

approval, are denoted by the following notation (Submittal) at the end of the condition and are 

summarized in Attachment A.  In addition, those conditions with the (Submittal) designation shall be 

included in the Special Provisions and, as applicable, reviewed at the Pre-Construction Meeting.      

1. All work shall be performed in accordance with the following documents and plans: 
 

o Application for Water Quality Certification. Prepared by Weston & Sampson Engineers, 

Inc. on behalf of the Town of Wales, with cover letter and attachments. 401 WQC Filing 

Number: 24-WW10-0037-APP. Dated June 26, 2024. 

o Plans entitled: “Massachusetts Department of Transportation Highway Division Plan and 

Profile of Monson Road Improvements in the Town of Wales, Hampden County. 100% 

Submittal, 404 Environmental Permit Plan Set.” Prepared by Weston & Sampson 

Engineers, Inc. Sheets 1 through 41. Last revised August 2024. 

o MassDEP Administrative Completeness and Technical Deficiency Review. Monson Road 

Transportation Improvement Project. 401 WQC Transmittal No: 24-WW10-0037-APP. 

Dated July 17, 2024. 

o Response to Technical Review – Monson Road Transportation Improvements Project, 

Wales Massachusetts (401 WQC Transmittal No. 24-WW10-0037-APP). Prepared by 

Weston & Sampson Engineers, Inc. on behalf of the Town of Wales. Dated August 9, 

2024. 

o Updated Project Description. Prepared by Weston & Sampson Engineers, Inc. on behalf 

of the Town of Wales. Submitted via email August 28, 2024. 

o Updated Wetland Delineation Report. Prepared by Weston & Sampson Engineers, Inc. 

on behalf of the Town of Wales. Submitted via email August 28, 2024. 

o NHESP MESA Review. Monson Road Transportation Improvement Project. NHESP File 

No. 24-18601. Dated July 1, 2024.  

Pre-Construction 

 

2. The permittee shall employ an Environmental Monitor (EM) to oversee all project activities with 

the potential to have an adverse impact on BVWs and LUW and to ensure compliance with this 

WQC and the Construction Period Pollution Prevention and Erosion and Sedimentation Control 

Plan (CP/PP) as required herein.  The EM shall have a minimum of five years of professional 

experience with construction site CP/PP compliance.  The EM shall complete the U.S. 

Environmental Protection Agency (EPA) Construction General Permit (CGP) Inspector Training, 

or other training that meets the CGP requirements, and provide proof of completion prior to the 

start of work.  The name, contact information, and qualifications of the proposed EM shall be 

provided to MassDEP for approval prior to the Pre-Construction Meeting required in Condition 
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6.  The name and contact information of the approved EM shall be provided to the Wales 

Conservation Commission prior to the start of work. (Submittal) 

3. A qualified Wetland Scientist (WS) with a minimum of five years of relevant professional 

experience with wetland and stream replication and restoration projects shall be employed to 

oversee all BVW and LUW replication and restoration activities, including but not limited to 

grading, placement of substrate, seeding, vegetation plantings, and placement of wildlife habitat 

features.  The name, contact information, and qualifications of the WS shall be provided to 

MassDEP for approval prior to the Pre-Construction Meeting required in Condition 6.  The name 

and contact information of the approved WS shall be provided to the Wales Conservation 

Commission prior to the start of work.   The EM may also be the WS if the qualifications are met. 

(Submittal) 

4. A qualified Fluvial Geomorphologist (FGM) with a minimum of five years of relevant 

professional experience in stream replication and restoration projects shall be employed to 

oversee all LUW replacement and restoration activities as proposed by MassDOT. The name, 

contact information, and qualifications of the FGM shall be provided to MassDEP for approval 

with a copy to the Wales Conservation Commission prior to the Pre-Construction Meeting 

required in Condition 6. (Submittal) 

5. Prior to the Pre-Construction Meeting required in Condition 6, the proponent shall provide 

MassDEP with the name and contact information of the Resident Engineer (RE) responsible for 

ensuring that all work complies with the conditions of this WQC. (Submittal) 

6. A minimum of 21 days prior to the start of work, the proponent shall contact MassDEP to 

schedule an onsite Pre-Construction Meeting to review the approved plans and terms and 

conditions of this WQC.  The RE, the construction contractor, the EM, the WS a representative 

from the MassDOT Environmental Section and/or the District Environmental Engineer shall 

attend the Pre-Construction Meeting. 

7. A minimum of 14 days prior to installation of the new culverts, the FGM shall meet with the 

contractor to determine the suitability of stockpiled streambed material for reuse.  

8. MassDEP shall be copied on applicable submittals to the U.S. Army Corps of Engineers (USACE).  

These include but are not limited to: Self-Verification Notification Form (SVNF); Pre-Construction 

Notification (PCN); Work-Start Notification Form; Mitigation Work-Start Notification Form; and 

Compliance Certification Form.  The Work-Start Notification Form shall be submitted at least 14 

days before the anticipated start of work and the Compliance Certification Form shall be 

submitted within 30 days following the completion of the authorized work. (Submittal)   

9. A CP/PP shall be developed and implemented as required by 314 CMR 9.06(6)(a)8.  A minimum 

of 14 days prior to the start of work, the applicant shall submit the CP/PP for review and 

approval.  If the EPA CGP applies, the Stormwater Pollution Prevention Plan (SWPPP) may serve 

as the CP/PP, providing it includes the measures required to be in the CP/PP per these Special 

Conditions, in addition to the measures specifically required by the CGP. Any subsequent 
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changes to the Final CP/PP (defined herein as including the construction period SWPPP if 

applicable) must be approved by MassDEP. (Submittal) 

10. Training regarding erosion and sedimentation controls is required.  The RE, CP/PP Inspector, and 

any other relevant personnel responsible for erosion and sedimentation controls shall complete 

the EPA CGP Inspector Training, or other training that meets the CGP requirements, as well as 

complete a comprehensive review of the Final CP/PP.  Verification of proof of completion of the 

training shall be submitted to MassDEP prior to the start of work. (Submittal) 

11. The CP/PP shall identify, but shall not be limited to, staging and laydown areas in relation to 

BVWs and LUW, proposed dewatering locations, proposed stockpile locations and their 

proximity to catch basins or other drainage conveyances that discharge to wetland resource 

areas, and the location of construction-period erosion and sedimentation controls. 

12. A minimum of 14 days prior to the start of work, a Control of Water Plan shall be submitted for 

review and approval.  The Plan shall include proposed methods to manage construction-period 

water including but not limited to dewatering methods and locations, specifications for any 

water bypass systems, and dredge and debris material dewatering prior to shipment off site, as 

applicable.  The plan shall meet requirements of the CP/PP and be specific to the Project.  

Dewatering and water bypasses shall be conducted under the supervision of the EM and comply 

with the applicable conditions identified herein. (Submittal) 

13. Prior to the start of work, approved erosion and sedimentation control measures shall be 

installed per the approved CP/PP and as applicable, the manufacturer specifications.  Erosion 

and sedimentation control measures may consist of, but are not limited to, silt fence, staked 

straw bales, silt/turbidity curtains, compost filter tubes, etc. 

14. Prior to the Pre-Construction Meeting, the boundaries of BVWs and LUW shall be re-flagged 

where they are within 50 feet of the limits of work.  In the event BVW and LUW boundaries 

overlap, the outermost boundary (i.e., closest to the proposed work) shall be flagged.  All 

boundary markers, once in place, shall remain in place throughout construction until all 

disturbed surfaces have been permanently stabilized.  Boundary markers shall be fully evaluated 

annually and refreshed where needed.  Implementation of and compliance with this 

requirement shall be documented by the EM.  All construction personnel shall be made aware of 

these markers. 

Construction Period 

15. No more than 674 sf of permanent and 550 sf of temporary impacts to BVWs shall occur.  No 

more than 2,186 sf of permanent and 1,943 sf of temporary impacts to LUW shall occur.  No 

more than 89 cy of dredging in LUW shall occur.  All work shall avoid unapproved impacts to 

BVW and LUW. 

16. The EM duties shall include, but are not limited to, oversight of installation and maintenance of 

erosion and sedimentation controls and SCMs, dewatering activities, cofferdam installation and 

removal, concrete washout containment, dust control, and hazardous or toxic material 

containment, as applicable.  The EM shall only be responsible for the oversight of hazardous and 
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toxic materials to the extent that the CP/PP requires.  All erosion and sedimentation controls 

shall be inspected by the EM prior to the start of work in each area, and all dewatering methods 

and locations shall be inspected by the EM prior to use.  The EM shall have the authority to 

require modifications to or additional erosion and sedimentation controls or dewatering 

controls as they deem necessary to comply with this WQC and the CP/PP.   

17. CP/PP inspections shall occur at least once every seven calendar days and within 24 hours of a 

storm event that produces 0.5 inches or more of rain within a 24-hour period, or at a more 

stringent frequency if the CP/PP requires. 

18. Copies of CP/PP Inspection and Maintenance Log Forms shall be submitted to MassDEP within 

14 days upon request.   

19. The EM shall submit to MassDEP and the Wales Conservation Commission at least one report 

every two calendar weeks during active construction and once every month while work is shut 

down until the site achieves final stabilization.  The permittee shall not participate in the 

preparation of any EM report.  The report shall include: 

a. Relevant weather information including storm event amounts and durations since the 

last inspection; 

b. A general description of current and foreseeable construction activities; 

c. The status and effectiveness of erosion and sedimentation controls, stormwater control 

measures, and dewatering methods;  

d. Evidence of erosion, sedimentation, or improper material containment or spills; 

e. A description of any unauthorized discharges to BVWs or LUW, and actions taken to 

immediately stop the discharge; 

f. Recommendations to correct any deficiencies identified during the inspection; 

g. Due dates to resolve corrective actions as specified in the CP/PP and WQC, and dates 

and descriptions of the resolutions as they are completed; 

h. Representative photos of current site conditions, erosion and sedimentation controls, 

stormwater control measures, and dewatering methods; 

i. Specific photos of any unauthorized discharges to BVWs or LUW, deficiencies or non-

compliance requiring corrective actions, and corrective actions that have been 

undertaken; and 

j. Any other recommendations for site management to promote compliance with this 

WQC and the CP/PP.  

20. The EM shall immediately report any unauthorized discharges to BVWs or LUW, or any other 

significant non-compliance with this WQC or the CP/PP to MassDEP, MassDOT, the RE, and the 
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Wales Conservation Commission.  The EM shall have stop-work authority in the event of 

significant non-compliance with this WQC and/or the CP/PP.  The EM shall be authorized to 

respond to and communicate directly with MassDEP on all matters related to compliance with 

this WQC.  MassDEP may make any requests directly to the EM and copy MassDOT, and 

MassDOT shall authorize the EM to fulfill such request in direct coordination with MassDEP. 

21. Inspection and maintenance of erosion and sediment controls in work areas shall be the

responsibility of both the Contractor and RE or MassDOT project staff. Maintenance is the

responsibility of the Contractor; however, the applicant is ultimately responsible for erosion and

sedimentation control failure. All recommendations of the lead inspector shall be followed. The

project team individual with lead responsibility for inspections shall have at least three years of

experience with construction period erosion and sedimentation controls. The RE and/or

contractor shall immediately notify MassDEP and the Wales Conservation Commission if any

unauthorized discharges to wetland resource areas occur.

22. Disturbed areas shall be stabilized immediately after activities have permanently ceased or will

be temporarily inactive for 14 or more calendar days.  The installation of stabilization measures

shall be implemented as soon as practicable, but no later than 14 calendar days after

stabilization has been initiated.

23. Work within LUW shall be conducted in low or no-flow conditions to the extent practicable.

Notice shall be provided to MassDEP and the Wales Conservation Commission within 24 hours

prior to the commencement of dewatering.  Dewatering methods and location(s) shall be

approved by the EM prior to use, and shall be documented in the CP/PP.  There shall be no

discharge of untreated dewatered stormwater or groundwater to BVWs or LUW.  Any

discharges shall be visibly free of sediment.

24. Additional erosion and sedimentation control materials shall be stored on-site at all times for

emergency and routine replacement.  Materials shall be kept covered, dry, and accessible at all

times.  The RE and EM shall be responsible for anticipating the need for and installation of

additional erosion and sedimentation controls and shall have the authority to require additional

erosion control measures to protect wetland resource areas beyond what is shown on the plans

if field conditions, or professional judgment dictate that additional protection is necessary.

25. Any storm drains with potential to receive discharge from stockpiled materials or construction

operations shall be managed to inhibit the inflow of sediment while not increasing the likelihood

of roadway flooding during periods of precipitation.  Stockpiles shall be located no less than 50

feet from BVWs, LUW, catch basins, or other drainage conveyances that discharge to BVWs or

LUW.  The CP/PP shall specify measures to implement this.  Filter fabric stretched under storm

drain inlet grates are not acceptable for this purpose.

26. The contractor shall have designated washout areas for concrete equipment that will be

comprised of impermeable material and sized to contain project concrete wastes and wash

water.  Concrete wash out areas shall be located no less than 50 feet from BVWs, LUW, and

catch basins or other drainage conveyances that discharge directly or indirectly to BVWs or

LUW.
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27. Refueling, washing, and cleaning of vehicles and other construction equipment shall not take 

place within 50 feet of BVWs or LUW and any wash water shall be contained such that it does 

not drain toward BVWs or LUW.  MassDEP shall explicitly approve in writing any deviation to this 

condition for oversized stationary vehicles.  

28. The contractor shall have spill containment kits on site.  In the event of a release of fuels and/or 

oils, the local fire department and MassDEP shall be notified.  

29. If applicable, sheet piles shall be fully removed from BVW and LUW upon stabilization of the 

area as required.  No portion of sheet piles shall remain unless approved by MassDEP in writing 

prior to installation.  A request to leave sheet piles shall include, but not be limited to, 

demonstration that full removal of the sheet piles is not feasible or practicable, and an 

alternatives analysis demonstrating alternative methods to isolate the work area(s) are not 

feasible or practicable.  At no time shall sheet piles be allowed to remain in LUW of a waterway 

that provides aquatic organism passage. 

Wetland Mitigation 

30. A minimum of 1,204 sf of wetland replication shall be completed in coordination with an 

approved WS.  The WS shall oversee all BVW replication and restoration, including final grading, 

seeding, and planting.  The WS shall confirm that constructed BVW replication and restoration 

areas have adequate soils and hydrology to promote wetland plant species prior to seeding and 

installation of plantings and shall recommend measures to amend soils and promote wetland 

hydrology as needed. 

31. Planting and seeding shall not take place between November 15th and April 15th, except as 

allowed by MassDEP in writing.  The WS shall inspect trees and shrubs to ensure they are 

healthy prior to planting.  Trees and shrubs deemed unhealthy in the professional judgment of 

the WS shall be replaced.  Plantings and seed mixes shall consist of native and non-invasive 

species.  Species may be substituted at the recommendation of the WS, and review and 

approval by MassDEP. 

32. At least 75% of the surface area of the BVW replication and restoration areas shall be vegetated 

with indigenous wetland plant species within two growing seasons, or the period required by 

the Section 404 permit, whichever is longer.  Additionally, evidence of hydrology, including 

hydric soil formation shall be submitted at the same time.  Annual monitoring reports shall be 

submitted by the WS no later than January 15th each year.  Monitoring reports shall include an 

assessment based on the approved success criteria, representative photos, and recommended 

corrective actions as needed. (Submittal) 

33. MassDEP reserves the right to determine the success or failure of the BVW replication and 

restoration areas, and reserves the right to require additional plantings, regrading, or other 

measures deemed necessary to promote success. 
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Stream Mitigation 

34. The FGM shall oversee all LUW replication and restoration.  Placement of streambed materials 

shall take place in no- or low-flow conditions.  The Control of Water Plan required in Condition 

12 shall include measures to create no-flow conditions for this work such as a pump bypass 

system or other dewatering method, if needed.  Placement of streambed materials during 

greater than low-flow conditions shall require a placement plan, with a narrative describing 

turbidity control measures, submitted to MassDEP for review and approval. 

35. Upon completion, the FGM shall provide photographs of the finished culvert installation and 
stream restoration along with a brief narrative describing the finished work to MassDEP and the 
Wales Conservation Commission.   
(Submittal) 

36. Water shall be slowly introduced back into the restored and dewatered LUW work areas as to 

not cause erosion and sedimentation.  This work shall be overseen by the EM and/ or FGM. 

37. MassDEP reserves the right to determine the success or failure of the LUW replication and 

restoration areas and reserves the right to require additional measures deemed necessary to 

promote success. 

Post-Construction 

38. All temporary erosion controls shall be removed at the conclusion of work once the surrounding 

area has achieved final stabilization.  

General Conditions 

39. Any proposed alterations, minor plan changes, or amendment requests, as well as any required 

submittals shall be sent by email for review and approval to heidi.davis@mass.gov and 

ryan.hale@mass.gov. (Submittal) 

40. This WQC remains in effect for the same duration as the Section 404 permit that requires it. 

41. No Special Condition set forth herein shall be construed or operate to prohibit MassDEP from 

taking enforcement against the Town of Wales or its contractors for any failure to comply with 

the terms and requirements of this WQC.  

42. No activity authorized by this WQC may begin prior to expiration of the 21-day appeal period, or 

until a final decision is issued by MassDEP in the event of an appeal. 

 
Failure to comply with this Certification is grounds for enforcement, including civil and criminal 
penalties, under MGL Ch. 21 §42, MGL Ch. 21A §16, or other possible actions/penalties as authorized by 
the General Laws of the Commonwealth. 
 
This Certification does not relieve the applicant of the obligation to comply with other appropriate state 
or federal statutes or regulations. 
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NOTICE OF APPEAL RIGHTS 
 

a.) Appeal Rights and Time Limits 

Certain persons shall have a right to request an adjudicatory hearing concerning certifications by 
MassDEP when an application is required:  (a) the applicant or property owner; (b) any person aggrieved 
by the decision who has submitted written comments during the public comment period; (c) any ten 
(10) persons of the Commonwealth pursuant to M.G.L. c.30A where a group member has submitted 
written comments during the public comment period; or (d) any governmental body or private 
organization with a mandate to protect the environment which has submitted written comments during 
the public comment period.  Any person aggrieved, any ten (10) persons of the Commonwealth, or a 
governmental body or private organization with a mandate to protect the environment may appeal 
without having submitted written comments during the public comment period only when the claim is 
based on new substantive issues arising from material changes to the scope or impact of the activity and 
not apparent at the time of public notice. To request an adjudicatory hearing pursuant to M.G.L. c.30A, 
§ 10, a Notice of Claim must be made in writing, provided that the request is made by certified mail or 
hand delivery to MassDEP, with the appropriate filing fee specified within 310 CMR 4.10 along with a 
DEP Fee Transmittal Form within twenty-one (21) days from the date of issuance of this Certificate, and 
addressed to:  
 

Case Administrator 
Department of Environmental Protection 

100 Cambridge Street, 9th Floor 
Boston, MA 02114 

 
A copy of the request shall at the same time be sent by certified mail or hand delivery to the 
Department of Environmental Protection at: 

   
Department of Environmental Protection 

Commissioner’s Office 
100 Cambridge Street, Suite 900 

Boston, MA 02114   
 

b.) Contents of Hearing Request 

A Notice of Claim for Adjudicatory Hearing shall comply with MassDEP’s Rules for Adjudicatory 
Proceedings, 310 CMR 1.01(6), and shall contain the following information pursuant to 314 CMR 9.10(3): 
 

3. the 401 Certification Transmittal Number; 

4. the complete name of the applicant and address of the project; 

5. the complete name, address, and fax and telephone numbers of the party filing the request, 

and, if represented by counsel or other representative, the name, fax and telephone numbers, 

and address of the attorney; 

6. if claiming to be a party aggrieved, the specific facts that demonstrate that the party satisfies 

the definition of “aggrieved person” found at 314 CMR 9.02; 

7. a clear and concise statement that an adjudicatory hearing is being requested; 

8. a clear and concise statement of (1) the facts which are grounds for the proceedings, (2) the 

objections to this Certificate, including specifically the manner in which it is alleged to be 

inconsistent with the MassDEP’s Water Quality Regulations, 314 CMR 9.00, and (3) the relief 
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sought through the adjudicatory hearing, including specifically the changes desired in the final 

written Certification; and 

9. a statement that a copy of the request has been sent by certified mail or hand delivery to the 

applicant, the owner (if different from the applicant), the conservation commission of the city or 

town where the activity will occur, the Department of Conservation and Recreation (when the 

certificate concerns projects in Areas of Critical Environmental Concern), the public or private 

water supplier where the project is located (when the certificate concerns projects in 

Outstanding Resource Waters), and any other entity with responsibility for the resource where 

the project is located. 

 
c.) Filing Fee and Address 

The hearing request along with a DEP Fee Transmittal Form and a valid check or money order payable to 
the Commonwealth of Massachusetts in the amount of one hundred dollars ($100) must be mailed to: 
 

Commonwealth of Massachusetts 
Department of Environmental Protection 

Commonwealth Master Lockbox 
PO Box 4062 

Boston, MA 02211 
 
The request will be dismissed if the filing fee is not paid, unless the appellant is exempt or granted a 
waiver.  The filing fee is not required if the appellant is a city or town (or municipal agency), county, or 
district of the Commonwealth of Massachusetts, or a municipal housing authority.  MassDEP may waive 
the adjudicatory hearing filing fee pursuant to 310 CMR 4.06(2) for a person who shows that paying the 
fee will create an undue financial hardship.  A person seeking a waiver must file an affidavit setting forth 
the facts believed to support the claim of undue financial hardship together with the hearing request as 
provided above. 
 
Should you have any questions relative to this permit, please contact myself or Ryan Hale at 
heidi.davis@mass.gov and ryan.hale@mass.gov. 
 
Very truly yours, 
 

 
Heidi M. Davis 
Highway Unit Supervisor 
 
Ecc: DEP WERO – Michael McHugh  

USACE – Dan Vasconcelos  
USACE – Kevin Newton  
MassDOT – Courtney Walker  
MassDOT – Melissa Lenker  
Weston & Sampson – Michael Joyce  
Weston & Sampson – Rhianna Sommers  
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Wales Conservation Commission – Sarah Ryan conservation@townofwales.net  
 

 
ATTACHMENT A   

PRE-CONSTRUCTION SUBMITTAL CHECKLIST   
 

Monson Road Transportation Improvement Project 
Wales, MA  

 
THIS CHECKLIST MUST BE COMPLETED PRIOR TO THE START OF WORK. NOTE THAT SOME CONDITIONS 
REQUIRE THAT INFORMATION BE SUBMITTED A SPECIFIC NUMBER OF DAYS PRIOR TO THE START OF 

WORK OR THE PRE-CONSTRUCTION MEETING. 
  

Condition  Required Submittal  Due Date  Date  
Submitted  

Date 
Approved 

PRE-CONSTRUCTION SUBMITTAL REQUIREMENTS   
2, 3, and 4 Name, contact information, and qualifications 

of the EM, WS, and FGM, including specific 
experience and years to meet requirements   

Prior to Pre-Con-
struction Meet-
ing   

        

5  Name and contact information of the RE  Prior to Pre-Con-
struction Meet-
ing  

    

7  USACE Work-Start Notification Form  14 days prior to 
work start  

    

8  CP/PP 14 days prior to 
work start  

    

9  EM Verification of SWPPP Training  Prior to work 
start  

    

12  Control of Water Plan  14 days prior to 
work start  
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September 14, 2023

United States Department of the Interior
FISH AND WILDLIFE SERVICE

New England Ecological Services Field Office
70 Commercial Street, Suite 300

Concord, NH 03301-5094
Phone: (603) 223-2541 Fax: (603) 223-0104

In Reply Refer To: 
Project code: 2023-0006669 
Project Name: 608163 -WALES- RECONSTRUCTION & IMPROVEMENTS ON MONSON 
ROAD, FROM THE MONSON T.L. TO REED HILL ROAD 

Subject: Concurrence verification letter for the '608163 -WALES- RECONSTRUCTION & 
IMPROVEMENTS ON MONSON ROAD, FROM THE MONSON T.L. TO REED 
HILL ROAD' project under the amended February 5, 2018, FHWA, FRA, FTA 
Programmatic Biological Opinion (dated March 23, 2023) for Transportation Projects 
within the Range of the Indiana Bat and Northern Long-eared Bat (NLEB).

To whom it may concern:

The U.S. Fish and Wildlife Service (Service) has received your request dated September 14, 
2023 to verify that the 608163 -WALES- RECONSTRUCTION & IMPROVEMENTS ON 
MONSON ROAD, FROM THE MONSON T.L. TO REED HILL ROAD (Proposed Action) 
may rely on the concurrence provided in the amended February 5, 2018, FHWA, FRA, FTA 
Programmatic Biological Opinion (dated March 23, 2023) for Transportation Projects within the 
Range of the Indiana Bat and Northern Long-eared Bat (PBO) to satisfy requirements under 
Section 7(a)(2) of the Endangered Species Act of 1973 (ESA) (87 Stat.884, as amended; 16 
U.S.C. 1531 et seq.).

Based on the information you provided (Project Description shown below), you have determined 
that the Proposed Action is within the scope and adheres to the criteria of the PBO, including the 
adoption of applicable avoidance and minimization measures, and may affect, but is not likely to 
adversely affect (NLAA) the endangered Indiana bat (Myotis sodalis) and/or the endangered 
northern long-eared bat (Myotis septentrionalis). Consultation with the Service pursuant to 
section 7(a)(2) of ESA (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.) is required.

The Service has 14 calendar days to notify the lead Federal action agency or designated non- 
federal representative if we determine that the Proposed Action does not meet the criteria for a 
NLAA determination under the PBO. If we do not notify the lead Federal action agency or 
designated non-federal representative within that timeframe, you may proceed with the Proposed 
Action under the terms of the NLAA concurrence provided in the PBO. This verification period 
allows Service Field Offices to apply local knowledge to implementation of the PBO, as we may 
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▪

identify a small subset of actions having impacts that were unanticipated. In such instances, 
Service Field Offices may request additional information that is necessary to verify inclusion of 
the proposed action under the PBO.

For Proposed Actions that include bridge/culvert or structure removal, replacement, and/or 
maintenance activities: If your initial bridge/culvert or structure assessment documented signs 
of bat use or occupancy, or an assessment failed to detect Indiana bats and/or NLEBs, yet are 
later detected prior to, or during construction, please submit the Post Assessment Discovery of 
Bats at Bridge/Culvert or Structure Form (User Guide Appendix E) to this Service Office within 
2 working days of any potential take. In these instances, potential incidental take of Indiana bats 
and/or NLEBs is covered under the Incidental Take Statement in the 2018 FHWA, FRA, FTA 
PBO (provided that the take is reported to the Service).

If the Proposed Action is modified, or new information reveals that it may affect the Indiana bat 
and/or northern long-eared bat in a manner or to an extent not considered in the PBO, further 
review to conclude the requirements of ESA Section 7(a)(2) may be required.

For Proposed Actions that include bridge/culvert or structure removal, replacement, and/or 
maintenance activities: 
If your initial bridge/culvert or structure assessments failed to detect Indiana bats and/or NLEB 
use or occupancy, yet bats are later detected prior to, or during construction, please submit the 
Post Assessment Discovery of Bats at Bridge/Culvert or Structure Form (User Guide Appendix 
E) to this Service Office within 2 working days of the incident. In these instances, potential 
incidental take of Indiana bats and/or NLEBs may be exempted provided that the take is reported 
to the Service.

If the Proposed Action may affect any other federally-listed or proposed species, and/or any 
designated critical habitat, additional consultation between the lead Federal action agency and 
this Service Office is required. If the proposed action has the potential to take bald or golden 
eagles, additional coordination with the Service under the Bald and Golden Eagle Protection Act 
may also be required. In either of these circumstances, please contact this Service Office.

The following species may occur in your project area and are not covered by this determination:

Monarch Butterfly Danaus plexippus Candidate
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PROJECT DESCRIPTION
The following project name and description was collected in IPaC as part of the endangered 
species review process.

NAME
608163 -WALES- RECONSTRUCTION & IMPROVEMENTS ON MONSON ROAD, 
FROM THE MONSON T.L. TO REED HILL ROAD

DESCRIPTION
608163 - WALES- RECONSTRUCTION & IMPROVEMENTS ON MONSON ROAD, 
FROM THE MONSON T.L. TO REED HILL ROAD (1.5 MILES) 
This project will consist of roadway reclamation and pavement widening. The existing 
pavement will be widened for usable shoulder and improved bicycle accommodations, 
drainage deficiencies will be repaired, intersection and sight distance improvements, new 
signage and pavement markings. 
Monarch Butterfly: Candidate Species only, no conservation measures at this time.
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The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@42.060756049999995,-72.26589274528192,14z
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1.

2.

3.

4.

5.

6.

DETERMINATION KEY RESULT
Based on your answers provided, this project(s) may affect, but is not likely to adversely affect 
the endangered Indiana bat and/or the endangered northern long-eared bat, therefore, 
consultation with the U.S. Fish and Wildlife Service pursuant to Section 7(a)(2) of the 
Endangered Species Act of 1973 (ESA) (87 Stat. 884, as amended 16 U.S.C. 1531 et seq.) is 
required. However, also based on your answers provided, this project may rely on the 
concurrence provided in the amended February 5, 2018, FHWA, FRA, FTA Programmatic 
Biological Opinion (dated March 23, 2023) for Transportation Projects within the Range of the 
Indiana Bat and Northern Long-eared Bat.

QUALIFICATION INTERVIEW
Is the project within the range of the Indiana bat ?

[1] See Indiana bat species profile

Automatically answered
No
Is the project within the range of the northern long-eared bat ?

[1] See northern long-eared bat species profile

Automatically answered
Yes
Which Federal Agency is the lead for the action?
A) Federal Highway Administration (FHWA)
Are all project activities limited to non-construction  activities only? (examples of non- 
construction activities include: bridge/abandoned structure assessments, surveys, planning 
and technical studies, property inspections, and property sales)

[1] Construction refers to activities involving ground disturbance, percussive noise, and/or lighting.

No
Does the project include any activities that are greater than 300 feet from existing road/ 
rail surfaces ?

[1] Road surface is defined as the actively used [e.g. motorized vehicles] driving surface and shoulders [may be 
pavement, gravel, etc.] and rail surface is defined as the edge of the actively used rail ballast.

No
Does the project include any activities within 0.5 miles of a known Indiana bat and/or 
NLEB hibernaculum ?

[1] For the purpose of this consultation, a hibernaculum is a site, most often a cave or mine, where bats hibernate 
during the winter (see suitable habitat), but could also include bridges and structures if bats are found to be 
hibernating there during the winter.

No

[1]

[1]

[1]

[1]

[1]
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7.

8.

9.

10.

11.

▪

Is the project located within a karst area?
No
Is there any suitable  summer habitat for Indiana Bat or NLEB within the project action 
area ? (includes any trees suitable for maternity, roosting, foraging, or travelling habitat)

[1] See the Service’s summer survey guidance for our current definitions of suitable habitat.

[2] The action area is defined as all areas to be affected directly or indirectly by the Federal action and not merely 
the immediate area involved in the action (50 CFR Section 402.02). Further clarification is provided by the User's 
Guide for the Range-wide Programmatic Consultation for Indiana Bat and Northern Long-eared Bat.

Yes
Will the project remove any suitable summer habitat  and/or remove/trim any existing 
trees within suitable summer habitat?

[1] See the Service’s summer survey guidance for our current definitions of suitable habitat.

Yes
Will the project clear more than 20 acres of suitable habitat per 5-mile section of road/rail?
No
Have presence/probable absence (P/A) summer surveys  been conducted  within 
the suitable habitat located within your project action area?

[1] See the Service's summer survey guidance for our current definitions of suitable habitat.

[2] Presence/probable absence summer surveys conducted within the fall swarming/spring emergence home range 
of a documented Indiana bat hibernaculum (contact local Service Field Office for appropriate distance from 
hibernacula) that result in a negative finding requires additional consultation with the local Service Field Office to 
determine if clearing of forested habitat is appropriate and/or if seasonal clearing restrictions are needed to avoid 
and minimize potential adverse effects on fall swarming and spring emerging Indiana bats.

[3] For projects within the range of either the Indiana bat or NLEB in which suitable habitat is present, and no bat 
surveys have been conducted, the transportation agency will assume presence of the appropriate species. This 
assumption of presence should be based upon the presence of suitable habitat and the capability of bats to occupy 
it because of their mobility.

[4] Negative presence/probable absence survey results obtained using the summer survey guidance are valid for a 
minimum of two years from the completion of the survey unless new information (e.g., other nearby surveys) 
suggest otherwise.

Yes

SUBMITTED DOCUMENTS
608163_rpt_wales1_nleb_survey_20221011.pdf https://ipac.ecosphere.fws.gov/ 
project/UO7QGV44ZFEVBBYVIAZMOBVU2Y/ 
projectDocuments/118296426

[1]
[2]

[1]

[1][2] [3][4]
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Did the presence/probable absence (P/A) summer surveys detect Indiana bats and/or 
NLEB ?

[1] P/A summer surveys conducted within the fall swarming/spring emergence home range of a documented 
Indiana bat hibernaculum (contact local Service Field Office for appropriate home range) that result in a negative 
finding requires additional consultation with the local Service Field Office to determine if clearing of forested 
habitat is appropriate and/or if seasonal clearing restrictions are needed to avoid and minimize potential adverse 
effects on fall swarming and spring emerging Indiana bats.

No
Were the P/A summer surveys conducted within the fall swarming/spring emergence range 
of a documented Indiana bat hibernaculum ?

[1] Contact the local Service Field Office for appropriate distance from hibernacula.

No
Does the project include activities within documented NLEB habitat ?

[1] Documented roosting or foraging habitat – for the purposes of this consultation, we are considering 
documented habitat as that where Indiana bats and/or NLEB have actually been captured and tracked using (1) 
radio telemetry to roosts; (2) radio telemetry biangulation/triangulation to estimate foraging areas; or (3) foraging 
areas with repeated use documented using acoustics. Documented roosting habitat is also considered as suitable 
summer habitat within 0.25 miles of documented roosts.)

[2] For the purposes of this key, we are considering documented corridors as that where Indiana bats and/or 
NLEB have actually been captured and tracked to using (1) radio telemetry; or (2) treed corridors located directly 
between documented roosting and foraging habitat.

No
Will the removal or trimming of habitat or trees occur within suitable but undocumented 
NLEB roosting/foraging habitat or travel corridors?
Yes
What time of year will the removal or trimming of habitat or trees within suitable but 
undocumented NLEB roosting/foraging habitat or travel corridors occur?
C) During both the active and inactive seasons
Will any tree trimming or removal occur within 100 feet of existing road/rail surfaces?
Yes
Will any tree trimming or removal occur between 100-300 feet of existing road/rail 
surfaces?
No
Are all trees that are being removed clearly demarcated?
Yes
Will the removal of habitat or the removal/trimming of trees involve the use of temporary 
lighting?
Yes

[1]

[1]

[1][2]
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Will the removal of habitat or the removal/trimming of trees include installing new or 
replacing existing permanent lighting?
No
Does the project include wetland or stream protection activities associated with 
compensatory wetland mitigation?
No
Does the project include slash pile burning?
No
Does the project include any bridge removal, replacement, and/or maintenance activities 
(e.g., any bridge repair, retrofit, maintenance, and/or rehabilitation work)?
No
Does the project include the removal, replacement, and/or maintenance of any structure 
other than a bridge? (e.g., rest areas, offices, sheds, outbuildings, barns, parking garages, 
etc.)
No
Will the project involve the use of any temporary lighting in addition to the lighting 
already indicated for habitat removal (including the removal or trimming of trees), or 
bridge/structure removal, replacement or maintenance activities?
Yes
Is there any suitable habitat within 1,000 feet of the location(s) where temporary lighting 
(other than the lighting already indicated for habitat removal (including the removal or 
trimming of trees) or bridge/structure removal, replacement or maintenance activities) will 
be used?
Yes
Will the project install new or replace existing permanent lighting?
No
Does the project include percussives or other activities (not including tree removal/ 
trimming or bridge/structure work) that will increase noise levels above existing traffic/ 
background levels?
Yes
Will the activities that use percussives (not including tree removal/trimming or bridge/ 
structure work) and/or increase noise levels above existing traffic/background levels be 
conducted during the active season ?

[1] Coordinate with the local Service Field Office for appropriate dates.

Yes

[1]
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31.

32.

33.

34.

35.

36.

37.

Will any activities that use percussives (not including tree removal/trimming or bridge/ 
structure work) and/or increase noise levels above existing traffic/background levels be 
conducted during the inactive season ?

[1] Coordinate with the local Service Field Office for appropriate dates.

Yes
Are all project activities that are not associated with habitat removal, tree removal/ 
trimming, bridge and/or structure activities, temporary or permanent lighting, or use of 
percussives, limited to actions that DO NOT cause any additional stressors to the bat 
species?

Examples: lining roadways, unlighted signage , rail road crossing signals, signal lighting, and minor road repair 
such as asphalt fill of potholes, etc.

Yes
Will the project raise the road profile above the tree canopy?
No
Are the project activities that use percussives (not including tree removal/trimming or 
bridge/structure work) consistent with a Not Likely to Adversely Affect determination in 
this key?
Automatically answered
Yes, because the activities are within 300 feet of the existing road/rail surface, greater than 
0.5 miles from a hibernacula, and conducted during the active season within 
undocumented habitat.
Are the project activities that use percussives (not including tree removal/trimming or 
bridge/structure work) and/or increase noise levels above existing traffic/background 
levels consistent with a No Effect determination in this key?
Automatically answered
Yes, because the activities are within 300 feet of the existing road/rail surface, greater than 
0.5 miles from a hibernacula, and conducted during the inactive season
Is the location of this project consistent with a Not Likely to Adversely Affect 
determination in this key?
Automatically answered
Yes, because no bats were detected during presence/probable absence surveys conducted 
during the summer survey season and outside of the fall swarming/spring emergence 
periods. Additionally, all activities were at least 0.5 miles from any hibernaculum.
General AMM 1
Will the project ensure all operators, employees, and contractors working in areas of 
known or presumed bat habitat are aware of all FHWA/FRA/FTA (Transportation 
Agencies) environmental commitments, including all applicable Avoidance and 
Minimization Measures?
Yes

[1]
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1.

2.

3.

PROJECT QUESTIONNAIRE
Have you made a No Effect determination for all other species indicated on the FWS IPaC 
generated species list?
N/A
Have you made a May Affect determination for any other species on the FWS IPaC 
generated species list?
N/A
How many acres  of trees are proposed for removal between 0-100 feet of the existing 
road/rail surface?

[1] If described as number of trees, multiply by 0.09 to convert to acreage and enter that number.

4.5

AVOIDANCE AND MINIMIZATION MEASURES (AMMS)
This determination key result includes the committment to implement the following Avoidance 
and Minimization Measures (AMMs):

GENERAL AMM 1
Ensure all operators, employees, and contractors working in areas of known or presumed bat 
habitat are aware of all FHWA/FRA/FTA (Transportation Agencies) environmental 
commitments, including all applicable AMMs.

[1]
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DETERMINATION KEY DESCRIPTION: FHWA, FRA, FTA 
PROGRAMMATIC CONSULTATION FOR TRANSPORTATION 
PROJECTS AFFECTING NLEB OR INDIANA BAT
This key was last updated in IPaC on July 27, 2023. Keys are subject to periodic revision.

This decision key is intended for projects/activities funded or authorized by the Federal Highway 
Administration (FHWA), Federal Railroad Administration (FRA), and/or Federal Transit 
Administration (FTA), which may require consultation with the U.S. Fish and Wildlife Service 
(Service) under Section 7 of the Endangered Species Act (ESA) for the endangered Indiana bat 
(Myotis sodalis) and the endangered northern long-eared bat (NLEB) (Myotis septentrionalis).

This decision key should only be used to verify project applicability with the Service’s amended 
February 5, 2018, FHWA, FRA, FTA Programmatic Biological Opinion (dated March 23, 2023) 
for Transportation Projects. The programmatic biological opinion covers limited transportation 
activities that may affect either bat species, and addresses situations that are both likely and not 
likely to adversely affect either bat species. This decision key will assist in identifying the effect 
of a specific project/activity and applicability of the programmatic consultation. The 
programmatic biological opinion is not intended to cover all types of transportation actions. 
Activities outside the scope of the programmatic biological opinion, or that may affect ESA- 
listed species other than the Indiana bat or NLEB, or any designated critical habitat, may require 
additional ESA Section 7 consultation.
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IPAC USER CONTACT INFORMATION
Agency: Massachusetts Department of Transportation
Name: Trevor Burns
Address: 10 Park Plaza
City: Boston
State: MA
Zip: 02116
Email trevor.b.burns@dot.state.ma.us
Phone: 8574885122

LEAD AGENCY CONTACT INFORMATION
Lead Agency: Federal Highway Administration
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Stantec Consulting Services Inc. 
5 Dartmouth Drive Suite 200, Auburn NH  03032-3984 

 

   

 

October 11, 2022  

 
Attention: Tim Dexter 
Fish & Wildlife Program Coordinator 
Massachusetts Department of Transportation – Highway Division  
Ten Park Plaza, Room 4260 
Boston, MA 02116-3973 

Dear Tim, 

Project Northern Long-eared Bat (NLEB) Presence/Absence Survey 
MassDOT Project # 608163 
Town Wales, Massachusetts 
Surveyor Name/Firm Stantec Consulting Services Inc. 
Detector Operation Dates July 22–25, 2022 
Survey Results NLEB DETECTED BUT NOT CONFIRMED 

The attached report contains the results of the Massachusetts Department of Transportation northern 
long-eared bat (Myotis septentrionalis; NLEB) summer presence/absence survey performed for proposed 
reconstruction and improvements on Monson Road (MassDOT # 608163) in Wales, Massachusetts. 
Acoustic detectors deployed by Stantec Consulting Services Inc. recorded one or more files identified as 
NLEB. Automated U.S. Fish and Wildlife Service-approved software (Kaleidoscope Pro version 5.4.7 
[KPro]) identified one NLEB pass but did not indicate presence based on nightly maximum likelihood 
estimate scores. Presence of NLEB was not confirmed based on our qualitative assessment. Seventy-
three individual bat passes were autoclassified by KPro as the state-endangered little brown bat (Myotis 
lucifugus), and presence of this species was confirmed during visual vetting. Ten passes were 
autoclassified as the state-endangered tricolored bat (Perimyotis subflavus), and three passes were 
autoclassified as the state-endangered eastern small-footed bat (Myotis leibii), though presence of both 
species was not confirmed during visual vetting. The required USFWS Region 5 Bat Reporting Form and 
2022_MassDOT_Batsurvey_Stantec shapefile will be provided to you under separate cover. 

Regards, 

Stantec Consulting Services Inc. 

Alex Pries 
Project Manager 
Phone: (603) 260-7434 
Fax: (207) 729-2715 
Alex.Pries@stantec.com 
 
Attachment: NLEB Survey Report for Wales 1, 608163 
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  Memo 
 

 

 

To: Tim Dexter, Fish and Wildlife Program Coordinator From: Alex Pries 
 Massachusetts Department of Transportation  Auburn, New Hampshire Office 

File: 179410726 Date: October 11, 2022 

 

Reference: Reconstruction and Improvements on Monson Road, Wales, Massachusetts – 
Northern Long-eared Bat Acoustic Survey Report 

INTRODUCTION 

The Massachusetts Department of Transportation (MassDOT) retained Stantec Consulting Services Inc. 
(Stantec) to conduct an acoustic survey for the presence or probable absence of populations of the 
federally threatened and state-listed endangered northern long-eared bat (Myotis septentrionalis; NLEB) for 
proposed reconstruction and improvements on Monson Road in Wales, Massachusetts (Project). The 
Project includes potential tree clearing along 1.89 kilometers (km) of forested habitat (Figure 1). The 
purpose of the survey was to determine if this species was using these forested areas at the Project during 
the 2022 summer maternity season. The survey was conducted according to methods outlined in the U.S. 
Fish and Wildlife Service’s (USFWS) March 2022 Range-wide Indiana Bat and Northern Long-eared Bat 
Summer Survey Guidelines (USFWS Guidelines).1 Stantec provided a Study Plan (Appendix A) for this 
acoustic survey to MassDOT on June 22, 2022, and USFWS on June 27, 2022, based on USFWS 
Guidelines. After USFWS indicated on July 11, 2022, that review of the Study Plan would be delayed, 
MassDOT approved commencement of field surveys on July 12, 2022, and Stantec conducted surveys on 
July 22–25. The USFWS Guidelines identified a survey window of May 15 to August 15 for acoustic 
surveys. This memorandum summarizes methods and results of the acoustic bat survey for the Project. 

METHODS 

FIELD SURVEY 

Surveys were conducted according to the methods outlined in the Study Plan (Appendix A). The USFWS 
Guidelines specify survey effort for acoustic surveys based either on an area method or a linear method. 
Stantec determined that the linear method was appropriate for this Project given the linear nature of 
potential tree clearing limits. Per survey efforts outlined in the USFWS Guidelines: Phase 2 Acoustic 
Surveys for linear projects, at least four detector-nights per km of suitable summer habitat were required for 
the Project. For the purposes of this survey, we have conservatively assumed that all forested areas 
immediately adjacent to the Project provide potential roost habitat for NLEB (e.g., suitable summer habitat) 
and may potentially be cleared during project construction. Accordingly, Stantec conducted eight detector-
nights (two detectors deployed for four nights each) of acoustic surveys as outlined in the Study Plan. 

Stantec identified two survey locations based on review of aerial imagery during desktop analysis, taking 
into consideration land permission access to the MassDOT right-of-way associated with the Project. 
Stantec biologists determined detector placement in the field according to USFWS Guidelines, positioning 
the detectors in locations that could be suitable as potential NLEB foraging habitat and appropriate for 
recording search-phase bat echolocations appropriate for identification. The detector locations were 
positioned along forested edges next to open fields (Figure 1). We recorded the locations of the survey 
sites and habitat information using the Survey123 mobile app on an iPhone and photographed the sites 
(Appendix B).  

 
1 https://www.fws.gov/library/collections/range-wide-indiana-bat-and-northern-long-eared-bat-survey-guidelines 

Proposal No. 608163-128112

A00856- 4



CT

MA

NH
NY

RI

VT

!Z"

!Z"

C
itr

ix
 V

:\1
95

6\
A

ct
iv

e\
_T

as
k 

O
w

ne
r a

nd
 o

th
er

 N
on

-B
C

19
56

 J
ob

s\
17

94
10

72
6\

03
_d

at
a\

gi
s_

ca
d\

gi
s\

m
xd

s\
17

94
10

72
6_

D
et

ec
to

rs
St

ud
yP

la
n.

m
xd

   
   

R
ev

is
ed

: 2
02

2-
08

-1
9 

By
: m

em
as

on

1
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Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Wales, Massachusetts
Prepared by MM on 2022-08-22

TR by KWH on 2022-08-22
IR Review by LJ on 2022-08-22

Northern Long-eared Bat Acoustic
Survey Location – Wales 1

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any
errors or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the
data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
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October 11, 2022 

Tim Dexter, Fish and Wildlife Program Coordinator 
Page 3 of 6 

Reference:  Reconstruction and Improvements on Monson Road, Wales, Massachusetts – Northern Long-eared Bat Acoustic Survey 
Report 

 

Stantec used two full-spectrum acoustic bat detectors (Wildlife Acoustics© Song Meter Mini Bat) for the 
survey, inspecting the detectors and ensuring the built-in omnidirectional microphones met manufacturer 
calibration standards before deployment. The microphones were tested again in the field with the use of 
ultrasonic noise and inspection of proper microphone response. Each detector was deployed in an area 
with minimal vegetation within 10 meters (m) and at least 3 m away from obstructions in any direction. 
Detectors were placed at least 200 m apart from one another. Each detector was mounted approximately 
3 m above ground level and oriented horizontally to the ground to sample an optimal volume of air space in 
accordance with the USFWS Guidelines. The audio and data storage settings on each detector were set 
according to defaults recommended by the manufacturer (e.g., detectors will operate in “triggered.wav” 
mode using default trigger threshold settings). Each detector was set to record from 30 minutes before 
sunset until 30 minutes after sunrise and was powered with alkaline batteries. 

DATA ANALYSIS 

Although acoustic surveys focused on detecting NLEB, bat detectors are designed to detect all bats 
vocalizing in the vicinity of the detectors. Therefore, additional listed bat species can be detected, including 
eastern small-footed bat (Myotis leibii; state-listed endangered), little brown bat (Myotis lucifugus; state-
listed endangered), and tricolored bat (Perimyotis subflavus; state-listed endangered). Though the federally 
endangered Indiana bat (Myotis sodalis) is listed as endangered in Massachusetts, the state occurs outside 
the known range of this species and Stantec does not believe that this species occurs at the Project. 
Therefore, Indiana bat was not included in acoustic analysis. 

Stantec performed an initial coarse visual analysis of data to confirm that high frequency bats were 
recorded. Data were then analyzed using Kaleidoscope Pro Software version 5.4.7 (KPro; classifier version 
5.4.0), using a “-1” sensitivity setting and selecting the appropriate species list for the Massachusetts region 
(excluding Indiana bat). This analysis method has been approved by the USFWS as suitable for analyzing 
full-spectrum bat data collected by Song Meter units. 

KPro analyzes each acoustic file and assigns it a bat species identification if the program determines it 
contains a bat call (pass) opposed to acoustic static. KPro also assigns a maximum likelihood estimate 
(MLE) to each species identified, at each detector site, for each night surveyed. According to the USFWS 
Guidelines, presence or probable absence of NLEB is based on the species’ MLE generated by KPro for 
each detector site for each night surveyed. An MLE of less than 0.05 indicates probable presence and an 
MLE greater than 0.05 indicates probable absence of that species at that detector site for that night. 

Stantec visually vetted all files recorded on nights with probable NLEB presence (MLE of less than 0.05) to 
evaluate the plausibility of NLEB presence on those nights. We also reviewed all high frequency files 
identified as any state-listed bat species by the program to evaluate the plausibility of additional bat species 
of interest. 

RESULTS 

HABITAT SURVEY 

The Project area includes a rural road traversing forested habitat and rural residential land. The Project 
area also includes large open fields and a man-made pond (Figure 1). The forested habitat consists of 
mixed forest dominated by red oak (Quercus rubra), white birch (Betula papyrifera), eastern white pine 
(Pinus strobus), and red maple (Acer rubrum), with minimal canopy closure. Many potential bat flight and 
foraging corridors and potential roost habitat exist within the site and the surrounding area. 
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FIELD SURVEY 

Stantec deployed acoustic detectors on July 22, 2022, and surveys took place during the nights of July 22–
25. Stantec monitored weather conditions at weather station KMAWALES8 (Weather Underground, located 
approximately 1.2 miles northeast of the Project) after each night and confirmed that weather met the 
following parameters outlined in the USFWS Guidelines during the first 5 hours surveyed after sunset: 

 Temperatures exceeded 50°F 
 No precipitation or fog for 30 minutes or more 
 Sustained wind speeds did not exceed 9 miles/hour for 30 minutes or more 

The detectors were inspected in the field on July 26, 2022, to confirm proper operation during four nights of 
deployment. The detectors operated successfully during all nights of survey and were retrieved.  

ACOUSTIC ANALYSIS 

Coarse visual analysis confirmed presence of high-frequency bat passes at the site. We analyzed only the 
data from the first four nights of survey that met weather conditions, meeting the minimal level of survey 
effort according to the USFWS Guidelines. Analysis with KPro software identified one pass at WA1-1 as 
NLEB but did not indicate presence of NLEB based on nightly MLE scores. Visual QA/QC, performed by 
Laura Berube and Caroline Byrne (see resumes in Appendix C), indicated no presence of NLEB; instead, 
this pass was determined to be static (Table 1).  

KPro identified 73 other passes as state-endangered little brown bat but did not indicate presence for the 
species based on nightly MLE scores. Visual QA/QC determined presence of this species at both detector 
sites (Table 1).  

KPro identified three passes as state-endangered eastern small-footed bat but did not indicate presence of 
the species based on nightly MLE scores. Visual QA/QC did not determine presence of this species at 
either detector site (Table 1).  

KPro also identified 10 passes as state-endangered tricolored bat but did not indicate presence of the 
species based on nightly MLE scores. Visual QA/QC did not determine presence at either detector site 
(Table 1).  

Additional species recorded at the Project included big brown bat (Eptesicus fuscus), silver-haired bat 
(Lasionycteris noctivagans), hoary bat (Lasiurus cinereus), and eastern red bat (Lasiurus borealis). Overall, 
big brown bats accounted for most recorded bat activity, followed by silver-haired bats and then eastern red 
bats. Of the two detector sites, site WA1-2 had the most bat activity overall.  

See Appendix D for examples of bat passes documented at the Project. Original full-spectrum and 
converted zero-crossing data files have been archived electronically and can be made available upon 
request. We have populated the USFWS Region 5 Bat Reporting Form and the 
2022_MassDOT_Batsurvey_Stantec shapefile as electronic attachments.  
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Table 1. Acoustic analysis results for state- and/or federally listed bat species based on KPro 
software and visual QAQC for acoustic surveys for Reconstruction and Improvements on Monson 
Road, Wales, Massachusetts. 

Species Night 

Detector Site 

Visual QA/QC Notes KPro Analysis 
# Passes 

(Nightly MLE Score) 
WA1-1 WA1-2 

northern long-
eared bat 

22-Jul 1 (1.00) 0 (1.00) Presence not confirmed. Pass at WA-1 determined to be 
static based on visual QA/QC 

23-Jul 0 (1.00) 0 (1.00) No passes/No presence 

24-Jul 0 (1.00) 0 (1.00) No passes/No presence 

25-Jul 0 (1.00) 0 (1.00) No passes/No presence 

eastern small-
footed bat 

22-Jul 0 (1.00) 1 (0.42) Presence not confirmed. Pass at WA1-2 determined to be 
unidentifiable fragment based on visual QA/QC 

23-Jul 0 (1.00) 1 (0.65) Presence not confirmed. Pass at WA1-2 determined to be 
unidentifiable fragment based on visual QA/QC 

24-Jul 0 (1.00) 0 (1.00) No passes/No presence 

25-Jul 1 (0.26) 0 (1.00) Presence not confirmed. Pass at WA-1 determined to be 
eastern red bat based on visual QA/QC 

little brown bat 

22-Jul 10 (0.45) 13 (0.03) Presence confirmed based on visual QA/QC 

23-Jul 9 (1.00) 15 (<0.01) Presence confirmed based on visual QA/QC 

24-Jul 2 (1.00) 10 (1.00) Presence confirmed based on visual QA/QC 

25-Jul 8 (1.00) 6 (0.87) Presence confirmed based on visual QA/QC 

tricolored bat 

22-Jul 2 (1.00) 1 (1.00) Presence not confirmed. Passes determined to be 
eastern red bat based on visual QA/QC 

23-Jul 1 (1.00) 1 (1.00) Presence not confirmed. Passes determined to be 
eastern red bat based on visual QA/QC 

24-Jul 0 (1.00) 1 (1.00) Presence not confirmed. Pass at WA1-2 determined to be 
eastern red bat based on visual QA/QC 

25-Jul 2 (1.00) 2 (1.00) Presence not confirmed. Passes determined to be 
eastern red bat or fragments based on visual QA/QC 
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CONCLUSIONS 

Acoustic surveys for the Project were conducted according to requirements outlined by the USFWS 
Guidelines and the approved Study Plan submitted to the USFWS and MassDOT prior to fieldwork. 
Although one file recorded during the survey was identified via automated analysis as NLEB, visual vetting 
did not confirm these identifications, indicating probable absence of maternity colonies of the species at the 
Project during the 2022 field season. Little brown bat presence was documented at the Project based on 
autoclassification, nightly MLE scores, and visual analysis. Tricolored bat and eastern small-footed bat were 
identified based on autoclassification, but not confirmed during visual vetting. Bat activity occurred at both 
surveyed sites, consisting primarily of big brown bats, silver-haired bats, and eastern red bats. 

Stantec Consulting Services Inc. 

Alex Pries 
Project Manager 
Phone: (603) 260-7434 
Fax: (207) 729-2715 
Alex.Pries@Stantec.com 
 
Attachments: APPENDIX A Study Plan 

APPENDIX B Acoustic Detector Photographs 
APPENDIX C Resumes of Laura Berube and Caroline Byrne 
APPENDIX D Screenshots of Bat Passes 
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1.0 INTRODUCTION 

The Massachusetts Department of Transportation (MassDOT) has retained Stantec Consulting Services 
Inc. (Stantec) to conduct acoustic surveys for the presence of northern long-eared bats (Myotis 
septentrionalis; NLEB) along the following 20 linear transportation improvement projects requiring tree 
clearing: 

• Orange, MA: Reconstruction of North Main Street, from School Street to Lincoln Avenue, includes 
relocation of Fall Hill Brook culvert (MassDot Project #603371)  

• West Brookfield, MA: Resurfacing and related work on Route 9, from Ware T.L. to 850 feet west of 
Welcome Road (MassDot Project #606517) 

• Wales, MA (1): Reconstruction and improvements on Monson Road, from the Monson T.L. to Reed 
Hill Road (MassDot Project #608163) 

• Wales, MA (2): Bridge replacement, W-02-002, Holland Road over Wales Brook (MassDot Project 
#608847) 

• Hampden, MA: Bridge replacement, H-04-004, Rockadundee Bridge over Scantic River (MassDot 
Project #610779) 

• Monson, MA: Bridge replacement, M-27-015, Old Wales Road over Conant Brook (MassDot Project 
#608846) 

• Leverett, MA: Bridge replacement, L-09-003, Millers Road over Roaring Brook (MassDot Project 
#608849) 

• Ludlow, MA: Bridge replacement, L-16-026, Piney Lane over Broad Brook (MassDot Project 
#609120) 

• Hubbardston, MA: Bridge replacement, H-24-003, Williamsville Road over the Burnshirt River 
(MassDot Project #609187) 

• Longmeadow, MA: Blueberry Hill Elementary School improvements (SRTS) (MassDot Project 
#609517) 

• Andover, MA: Bridge rehabilitation – A-09-036, I-495 over 28 (SB); A-09-037, I-495 over B&M and 
MBTA; A-09-041, I-495 over 28 (NB) (MassDot Project #606522) 

• Hamilton-Ipswich, MA: Superstructure replacement, H-03-002, I-01-006, Winthrop Street over Ipswich 
River (MassDot Project #609467) 

• Wellfleet, MA: Intersection improvements and related work at Route 6 and Main Street (MassDot 
Project #607397) 

• Cohasset, MA: Corridor improvements and related work on Justice Cushing Highway (Route 3a) from 
Beechwood Street to Henry Turner Bailey Road (MassDot Project #608007) 
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• North Andover, MA: Corridor improvements on Route 114 between Waverly Road & Willow/Mill Street 
(MassDot Project #608095) 

• Beverly, MA: Reconstruction of Bridge Street (MassDot Project #608348) 

• Middleton, MA: Bridge replacement, M-20-003, Route 62 (Maple Street) over Ipswich River (MassDot 
Project #608522) 

• Provincetown, MA: Corridor improvements and related work on Shank Painter Road, from Route 6 to 
Bradford Street (MassDot Project #608744) 

• Lawrence, MA: Lawrence Manchester Rail Corridor (LMRC) rail trail (MassDot Project #608930) 

• Peabody, MA: Independence Greenway extension (MassDot Project #609211) 

This study plan describes the proposed methods and level of effort for the acoustic survey to be 
conducted at each of the 20 project areas to determine the presence or probable absence of breeding 
populations of NLEB at each area using the methods described in the U.S. Fish and Wildlife Service’s 
(USFWS) March 2022 Range-wide Indiana Bat and Northern Long-eared Bat Survey Guidelines (USFWS 
Guidelines).1 Although acoustic surveys will focus on detecting NLEB, bat detectors are designed to 
detect all bats vocalizing in the vicinity of the detectors. Therefore, additional listed bat species may be 
detected during surveys, including eastern small-footed bat (Myotis leibii; state-listed endangered), little 
brown bat (M. lucifugus; state-listed endangered), and tricolored bat (Perimyotis subflavus; state-listed 
endangered). Though the federally endangered Indiana bat (Myotis sodalis) is also listed as state-
endangered in Massachusetts, the state occurs outside the known range of this species. Therefore, 
Stantec does not believe that this species occurs within the project areas and Indiana bat will not be 
included in acoustic analysis at these projects. The goal of the study is to assess if NLEB are utilizing 
potential habitat along each project location during the 2022 summer maternity season. 

In addition to acoustic surveys, MassDOT has requested Stantec conduct bridge assessments for all 
projects involving bridge work, including bridge replacement, rehabilitation, and preservation. For bridge 
projects that do not require tree clearing (i.e., preservation projects), Stantec will conduct bridge 
assessments only, and no acoustic surveys. Bridge projects that meet this criteria include the following: 

• Oxford, MA: Structural steel cleaning, painting, and various repairs of overhead bridges on I-395: O-
06-033, O-06-034, O-06-035, and O-06-040 

• Tewksbury, MA: Bridge preservation of T-03-014, I-495 over Route 133, and T-03-015, I-495 over 
route 38 

 
1 United States Fish and Wildlife Service (USFWS). 2022. Range-wide Indiana Bat and Northern Long-eared Bat 
Survey Guidelines. March 2020. 
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2.0 SURVEY METHODS 

2.1 DESKTOP ANALYSIS 

Stantec conducted a desktop review of each project area to estimate the need and level of effort for 
acoustic surveys and/or bridge assessments. As outlined in the USFWS Guidelines, bridges and other 
human-made structures can provide artificial roosting habitat for NLEB, although acoustic detectors are to 
be placed at least 15 meters (m) from bridges when conducting acoustic presence/absence surveys. The 
USFWS Guidelines also indicate that projects less than 1 kilometer (km) in length should be considered 
non-linear, which would require 14 detector-nights and at least 2 survey sites no less than 200 m apart. 
Based on recent correspondence between MassDOT and the USFWS,2 Stantec will include portions of 
the linear road corridors on either side of the bridges to be assessed (up to 1 km survey envelope total) in 
our survey to categorize the projects as linear and to allow for greater flexibility in acoustic detector 
placement. Stantec will consider all projects as linear projects and will allocate 4 detector-nights of survey 
per km per USFWS Guidelines. Figures for these project locations and proposed detector placements are 
included in Appendix A. 

2.2 FIELD SURVEYS 

2.2.1 Acoustic Surveys 

Stantec will conduct the acoustic surveys at each study area within the USFWS approved survey dates 
(15 May–15 August) in 2022. Per the minimum survey efforts outlined in the USFWS Guidelines: Phase 2 
Acoustic Surveys for linear projects, 4 detector-nights per km of suitable summer habitat that may be 
impacted are required for each study area. Finally, for the purposes of this study plan, Stantec has 
conservatively assumed that non-excluded forested areas immediately adjacent to each linear area 
provide potential roost habitat for NLEB (suitable summer habitat) and may potentially be cleared during 
project construction. Therefore, Stantec has determined the following level of effort for each project based 
on the amount of linear tree clearing.  

Central Massachusetts Sites (Group 1): 

• Orange, MA: (0.795 km of potential tree clearing), 4 detector-nights (1 detector deployed for 4 nights) 

• West Brookfield, MA: (2.89 km [round up to 3.0 km] of potential tree clearing), 12 detector-nights  
(3 detectors deployed for 4 nights each) 

• Oxford, MA: (no potential tree clearing, work at four bridges), bridge assessments only 

• Wales, MA (1): (1.89 km [round up to 2.0 km] of potential tree clearing), 8 detector-nights  
(2 detectors deployed for 4 nights each) 

 
2 MassDOT Technical Memorandum to Susi Van Oettingen, USFWS. Re: NLEB Survey Protocol for Small Projects 
and Bridges. June 6, 2022. 2pp. 

Proposal No. 608163-128112

A00856- 15



2022 TRANSPORTATION PROJECTS – NORTHERN LONG-EARED BAT ACOUSTIC SURVEY STUDY PLAN 

June 21, 2022 

 

4 
 

• Wales, MA (2): (0.212 km of potential tree clearing, expanded project to 1 km survey envelope), 4 
detector-nights (1 detector deployed for 4 nights) 

• Hampden, MA: (0.122 km of potential tree clearing, expanded project to 1 km survey envelope), 4 
detector-nights (1 detector deployed for 4 nights) 

• Monson, MA: (0.143 km of potential tree clearing, expanded project to 1 km survey envelope), 4 
detector-nights (1 detector deployed for 4 nights) 

• Leverett, MA: (0.05 km of potential tree clearing, expanded project to 1 km survey envelope), 4 
detector-nights (1 detector deployed for 4 nights) 

• Ludlow, MA: (0.137 km of potential tree clearing, expanded project to 1 km survey envelope), 4 
detector-nights (1 detector deployed for 4 nights) 

• Hubbardston, MA: (0.195 km of potential tree clearing, expanded project to 1 km survey envelope), 4 
detector-nights (1 detector deployed for 4 nights) 

• Longmeadow, MA: (0.673 km of potential tree clearing), 4 detector-nights (1 detector deployed for 4 
nights) 

Eastern Massachusetts Sites (Group 2): 

• Tewksbury, MA: (no potential tree clearing, work at two bridges), bridge assessments only 

• Andover, MA: (0.792 km of potential tree clearing), 4 detector-nights (1 detector deployed for 4 
nights) 

• Hamilton-Ipswich, MA: (0.145 km of potential tree clearing, expanded project to 1 km survey 
envelope), 4 detector-nights (1 detector deployed for 4 nights) 

• Wellfleet, MA: (1.02 km of potential tree-clearing), 4 detector-nights (1 detector deployed for 4 nights) 

• Cohasset, MA: (1.54 km [round up to 2.0 km] of potential tree-clearing), 8 detector-nights (2 detectors 
deployed for 4 nights each) 

• North Andover, MA: (3.64 km [round up to 4.0 km] of potential tree-clearing), 16 detector-nights (4 
detectors deployed for 4 nights each) 

• Beverly, MA: (2.05 km [round down to 0.13 km] of potential tree clearing), 4 detector-nights (1 
detector deployed for 4 nights) 

• Middleton, MA: (0.102 km of potential tree clearing, expanded project to 1 km survey envelope), 4 
detector-nights (1 detector deployed for 4 nights) 

• Provincetown, MA: (2.32 km [round down to 2.0 km] of potential tree clearing), 8 detector-nights (2 
detectors deployed for 4 nights each) 

• Lawrence, MA: (2.59 km [round down to 2.0 km] of potential tree clearing), 8 detector-nights (2 
detectors deployed for 4 nights each) 

• Peabody, MA: (1.83 km [round up to 2.0 km] of potential tree clearing), 8 detector-nights (2 detectors 
deployed for 4 nights each) 
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Based on this proposed level of effort, Stantec will deploy a total of 13 detectors (52 detector-nights) at 
Central Massachusetts sites and 17 detectors (68 detector-nights) at Eastern Massachusetts sites. 
Biologists will complete initial deployment in 2 days per site group (Days 1 and 2). Biologists will then 
retrieve all detectors over the course of 2 days per site group (Days 5 and 6) upon meeting the USFWS-
required number of detector-nights under suitable weather conditions. This strategy of detector 
mobilization and demobilization assumes that nightly weather conditions remain appropriate during each 
night of survey according to USFWS Guidelines. If weather conditions do not meet USFWS Guidelines 
(e.g., 30 or more minutes of rain, excessive wind, and/or cold temperatures), additional day(s) will be 
required.  

Stantec will use full-spectrum (e.g., Wildlife Acoustics© SM4BAT-FS) acoustic bat detectors for the 
surveys. Each detector will be fitted with an SMM-U1 or SMM-U2 ultrasonic omnidirectional microphone. 
Stantec will deploy detectors according to the criteria in the USFWS Guidelines, positioning detectors in 
potential flight corridors that could provide suitable NLEB foraging habitat. As USFWS Guidelines 
recommend, microphones will be deployed in areas without vegetation or with minimal vegetation within 
10 m of the microphone, obstructions will be located at least 3 m away from microphones in any direction, 
and detectors will be placed at least 200 m apart.  

Based on review of aerial imagery during the initial desktop analysis and assuming access to the right-of-
way (ROW) associated with each area, Stantec has identified proposed detector locations for each 
project (Appendix A; Figures 1–22). The proposed locations along the edge of the ROW and adjacent to 
tree clearing areas are spread out across each area to target either large segments of forest or forested 
areas near a wetland, field, or bridge. Final detector deployment will be determined by the biologist in the 
field and is also subject to landowner permission and access. In areas without landowner permission or 
suitable access, final detector placement will be in the closest appropriate location within a town, 
municipal, or state ROW depending on the project. Final detector locations will also be based on a field 
assessment, following criteria in the USFWS Guidelines. Stantec will record coordinates of the final 
detector locations using a GPS unit, document the approximate accuracy of the location, and photograph 
each detector to show scale (e.g., include a vehicle or person in the photo) and the surrounding habitat 
and the “detector-view." For each detector site, Stantec will document relevant deployment and habitat 
information on a Stantec field datasheet and on the USFWS Guidelines Appendix A Phase 1 Summer 
Habitat Assessments datasheet (Appendix B).  

Stantec will mount each detector so that the microphone is approximately 3 m above ground level and 
oriented horizontally to the ground to sample an optimal volume of air space in accordance with the 
USFWS Guidelines. Stantec will set the audio and data storage settings on each detector according to 
defaults recommended by the manufacturer (e.g., detectors will operate in “triggered .wav” mode using 
default trigger threshold settings recommended by the manufacturer). Stantec will program each detector 
to record from 30 minutes before sunset until 30 minutes after sunrise and will power each detector with 
alkaline batteries.  
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Stantec will leave detectors in place at each survey site until at least 4 calendar nights have been 
successfully surveyed during weather conditions that meet the parameters outlined in the USFWS 
Guidelines: 

• Temperatures remain above 50° F during the first 5 hours of each survey night; 

• Precipitation/fog persists for no more than 30 minutes during the first 5 hours of each survey night; 
and 

• Sustained wind speeds do not exceed 9 miles/hour for 30 minutes or more during the first 5 hours of 
each survey night.  

Stantec will verify weather conditions by reviewing hourly data recorded at the nearest weather station to 
each detector site, accessed online via Weather Underground (www.wunderground.com). Stantec will 
record the weather station ID for each station used on the corresponding field datasheet. Following the 
first four weather-appropriate nights of data collection, Stantec will inspect each detector as soon as 
practicable in the field to confirm that each operated for 4 nights (i.e., check battery voltage, verify 
presence of recorded files, and view system status log files). Once confirmed, Stantec will remove the 
detectors from the field. Stantec will analyze only those data from the first 4 nights that meet the weather 
criteria. 

2.2.2 Bridge Assessments 

To determine if bat species are using bridges, bridge assessments will be conducted at each bridge 
following the guidance available in the User’s Guide for the Range-wide Programmatic Consultation for 
Indiana Bat and Northern Long-eared Bat, version 5.0. Biologists will document favorable characteristics 
of bridges that support bats, including cracks in concrete, expansion joints, dark cave-like environments, 
and presence of waterbodies. Surveys will also include visual assessments to determine the presence of 
flying or roosting bats, guano, and staining on concrete, and auditory assessments for high-pitched 
squeaking or chirping. Biologists will use a flashlight or headlamp and may use binoculars when viewing 
higher areas. If a bridge assessment is not feasible due to safety or access issues (e.g., due to bridge 
height, traffic volume, fencing, or other safety considerations), the viability of following the non-linear 
project survey effort for these projects (e.g., 2 detectors deployed for a combined 14 detector-nights) will 
be discussed with MassDOT. For each bridge location, biologists will complete the USFWS 
Bridge/Structure Bat Assessment Form (Appendix C). 

3.0 ANALYSIS 

Stantec bat biologists will perform a coarse visual analysis of the data to confirm that high frequency bat 
calls were recorded; if so, Stantec will then analyze data using Kaleidoscope Pro Software version 5.4.1 
or newer (Kaleidoscope),3 with classifier version 5.4.0 using a “0” sensitivity setting and by selecting for 
the Massachusetts region. This analysis method has been approved by the USFWS as suitable for 
analyzing full-spectrum bat data collected by SM4 units once the data have been converted to zero-

 
3 https://www.wildlifeacoustics.com/release-notes/kaleidoscope-pro 
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crossing format. Stantec will base presence or probable absence of NLEB on the maximum likelihood 
estimate (MLE) generated by Kaleidoscope for each night. An MLE of less than 0.05 indicates probable 
presence and an MLE greater than 0.05 indicates probable absence. Original full-spectrum and converted 
zero-crossing data files will be archived electronically and made available upon request.  

Stantec will manually inspect each file recorded for each detector site/night that Kaleidoscope calculates 
probable presence (an MLE of less than 0.05) for NLEB. Stantec will also visually inspect each high 
frequency call sequence recorded by detectors, thereby manually vetting all high frequency call 
identification determinations (or lack of identification) made by Kaleidoscope. Though acoustic surveys 
will primarily focus on detecting NLEB and other high frequency species, calls from all bat species will be 
analyzed by the software and manually inspected. Stantec biologists with relevant experience and 
training in acoustic bat identification will conduct the manual vetting. Credentials and experience of 
biologists performing the manual vetting will be indicated in the survey report and are included in 
Appendix D.  

4.0 REPORTING 

As requested by MassDOT, Stantec will prepare a single report for each project area describing the 
methods and results of the acoustic surveys as soon as possible after field work to ensure MassDOT 
meets their targeted transmittal to USFWS in late fall 2022. Each report will include completed Stantec 
and USFWS datasheets for the detector sites, maps showing the locations of each detector site, photos 
of the detector setups, screenshots of representative listed bat species’ calls identified during analysis, 
tables summarizing the output from Kaleidoscope for all species identified, results of manual vetting, the 
resume of the biologist who conducted the manual vetting, the USFWS R5 Bat Reporting Form, and other 
information required by the USFWS Guidelines. Associated Geographic Information System (GIS) data, 
original acoustic data, status or log files, and software output will be retained and made available upon 
request. Stantec will also provide MassDOT with the results of the survey in excel format based on the 
2022 MassDOT Bat Survey Consultant format. Additionally, Stantec will format acoustic data into a 
template suitable for inclusion into the North American Bat Monitoring Program database. 

In addition, and as requested by MassDOT, Stantec will prepare a separate memo for each bridge site 
describing the methods and results of the bridge assessments as soon as possible after field work. Each 
memo will include maps showing the locations of the bridge sites, photos of the bridge characteristics and 
the completed USFWS Bridge/Structure Bat Assessment Form. As requested by MassDOT, memos will 
be submitted at least 15 days prior to the advertising date per project to allow for the minimal clearance 
time of 14 days. The memo for the Oxford project will be treated as higher priority because this project’s 
advertising date has been moved up to July 9, 2022.  

 

Proposal No. 608163-128112

A00856- 19



2022 TRANSPORTATION PROJECTS – NORTHERN LONG-EARED BAT ACOUSTIC SURVEY STUDY PLAN 

June 21, 2022 

  
 

APPENDICES 
 

 

Proposal No. 608163-128112

A00856- 20



2022 TRANSPORTATION PROJECTS – NORTHERN LONG-EARED BAT ACOUSTIC SURVEY STUDY PLAN 

June 21, 2022 

 

A.1 
 

APPENDIX A PROPOSED SURVEY LOCATION MAPS 

 

Proposal No. 608163-128112

A00856- 21



CT

MA

NH
NY

RI

VT

!Z"

C
itr

ix
 V

:\1
95

6\
A

ct
iv

e\
_T

as
k 

O
w

ne
r a

nd
 o

th
er

 N
on

-B
C

19
56

 J
ob

s\
17

94
10

72
6\

03
_d

at
a\

gi
s_

ca
d\

gi
s\

m
xd

s\
17

94
10

72
6_

D
et

ec
to

rs
S

tu
dy

Pl
an

.m
xd

   
   

R
ev

is
ed

: 2
02

2-
06

-2
0 

B
y:

 m
em

as
on

1

179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Orange, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Orange

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

West Brookfield, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – West Brookfield

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Wales, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Wales 1

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Wales, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Wales 2

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Hampden, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Hampden

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Monson, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Monson

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Leverett, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Leverett

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Ludlow, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Ludlow

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Hubbardston, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Hubbardston

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Longmeadow, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Longmeadow

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Andover, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Andover

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Hamilton-Ipswich, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Hamilton-Ipswich

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Wellfleet, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Wellfleet

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Cohasset, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Cohasset

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

North Andover, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – North Andover

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Beverly, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Beverly

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Middleton, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Middleton

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Provincetown, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Provincetown

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Lawrence, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Lawrence

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Peabody, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Peabody

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Oxford, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Oxford

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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179410726
Massachusetts Department of Transportation
Northern Long-eared Bat Acoustic Survey

Tewksbury, Massachusetts
Prepared by MM on 2022-06-14

TR by KWH on 2022-06-20
IR Review by LJ on 2022-06-20

Northern Long-eared Bat Acoustic Survey
Proposed Location – Tewksbury

Disclaimer: This document has been prepared based on information provided by others as cited in the Notes section. Stantec has not verified the accuracy and/or completeness of this information and shall not be responsible for any errors
or omissions which may be incorporated herein as a result. Stantec assumes no responsibility for data supplied in electronic format, and the recipient accepts full responsibility for verifying the accuracy and completeness of the data.

Notes
1. Coordinate System: NAD 1983 StatePlane
Massachusetts Mainland FIPS 2001 Feet
2. Data Sources: MassDOT, Stantec
3. Background: Massachusetts 2021 MassGIS Color
Orthoimagery
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2022 TRANSPORTATION PROJECTS – NORTHERN LONG-EARED BAT ACOUSTIC SURVEY STUDY PLAN 

June 21, 2022 

 

B.1 
 

APPENDIX B STANTEC NLEB BAT PRESENCE/ABSENCE 
ACOUSTIC SURVEY DATASHEET AND USFWS 
PHASE 1 SUMMER HABITAT ASSESSMENTS 
DATASHEET 
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1 
 

Stantec Ground-Based Acoustic Bat Detector Datasheet 
Site ID:  Project 

Number:   Project 
Name:  

State:  County: Acoustic Survey Type 

Site Selector:  Lat: Long:  Summer Acoustic 

Deployer:  Notes: NA          

Date Deployed:    

Deploy Duration:           

Detector #:    

Detector Setup 
Detector Make:  Detector Model:  Dist to Obstruct (m):  

Microphone Model:  Directionality:  Mic Height (AGL; m):  

Weatherproofing:  Mic Angle:  Call Data Type:  

Mic Direction (deg):  In-Field Calibration:   Notes:  

HABITAT DESCRIPTION 

VEGETATION CHARACTERISTICS STREAM CHARACTERISTICS 

Habitat Type:   Est. Distance to Water Source (m):   

Canopy Closure (%):  Type of Water:  
Habitat Description:  Detector Startup Notes: 

 

Detector Startup: 

Card In A:  

Card In B:  

Habitat Use:   Memory A:  
Habitat Notes:  Memory B:  

Battery:  

Temperature:  

Mic 0:  

Cal Ch 0:  

Going to Sleep Until:  

Additional Site Notes:   

USFWS accepted answers: 
Mic Angle: 0 = parallel to ground, 45 = angled up, 90 = straight up, 315 = angled down, 270 = pointed down 
Habitat Type: creek/riparian, pond, mine portal, field edge, bottomland forest, cave entrance, bridge, open field, upland forest, structure, 

other 
If collecting data on paper, please add site diagram to back.  
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APPENDIX A: PHASE 1 HABITAT ASSESSMENTS 
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APPENDIX A: PHASE 1 HABITAT ASSESSMENTS 
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2022 TRANSPORTATION PROJECTS – NORTHERN LONG-EARED BAT ACOUSTIC SURVEY STUDY PLAN 

June 21, 2022 

 

C.1 
 

APPENDIX C BRIDGE/STRUCTURE BAT ASSESSMENT FORM 
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Last revised April 2020 Assessment Form Instructions 

APPENDIX D: Bridge/Structure Bat Assessment Form 
Bridge/Structure Bat Assessment Form Instructions 
• This form will be completed to document bat occupancy or bat use of bridges, culverts, and other 

structures. This form shall be submitted to the appropriate personnel within the DOT and USFWS for 
recordkeeping (or uploaded into the Information, Planning, and Consultation (IPaC) Determination 
Key for use of the Programmatic Biological Opinion for Transportation Projects in the Range of the 
Indiana Bat and Northern Long-Eared Bat) prior to conducting: any activities below the deck surface 
either from the underside or from above the deck surface that bore down to the underside; any 
activities that could impact expansion joints; any activities involving deck removal on bridges; or any 
activities involving structure demolition for bridges, culverts, and/or other structures.

• Assessments must be completed within two (2) years of conducting any work (see the above bullet), 
regardless of whether assessments have been conducted in the past. Assessments must be 
completed in appropriate weather conditions, suitable for the assessor to observe common signs of 
bat use.

• Evidence of bat use may include visual observation (live and/or dead), presence of guano, presence 
of staining, audible observation, and/or odor observation. Presence of one or more indicators is 
sufficient evidence that bats may be using the bridge, culvert, and/or other structure.

• If bat use of a bridge, culvert, and/or other structure is noted, additional studies may be undertaken 
during bat active season to identify the specific bat species utilizing the structure, or protected bat 
species presence can be assumed, in order to comply with threatened and endangered species 
regulations. Bat active season dates, typically between April and November, vary regionally and by 
species, so assessors should consult with their local USFWS Field Office for more specific active 
season dates.

• For use of the Programmatic Biological Opinion for Transportation Projects in the Range of the 
Indiana Bat and Northern Long-Eared Bat – If the bridge/structure is 1,000 feet or more from 
suitable bat habitat1 (e.g., an urban or agricultural area without suitable foraging habitat or corridors 
linking the bridge to suitable foraging habitat), check the appropriate box and fill out the table 
below. No further assessment is required.

Date & Time of 
Assessment 

DOT Project # Route/Facility Carried County 

Federal Structure ID Structure Coordinates 
(latitude and longitude) 

  This bridge/structure is 1,000 feet or more 
from suitable bat habitat2 

Name:__________________________________ 

Signature: _______________________________ 

• Any questions pertaining to assessments or this form should be directed to the local USFWS Field
Office.

1 Refer to the USFWS’s summer survey guidance for the definition of suitable habitat 
(http://www.fws.gov/midwest/endangered/mammals/inba/inbasummersurveyguidance.html). 

2 This condition is only for use of the Programmatic Biological Opinion for Transportation Projects in the Range of the Indiana 
Bat and Northern Long-Eared Bat 
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Bridge/Structure Bat Assessment Form

Last revised April 2020 Assessment Form

Metal None Concrete
Concrete Concrete Timber
Timber Steel
Open grid Timber
Other: Other:

Yes No

Box
Pipe/Round
Other: Other:

Bare ground Open vegetation
Rip-rap Closed vegetation
Flowing water Railroad
Standing water Road/trail - Type:
Seasonal water Other: 

Not present Audible Species
Odor
Photos

Not present Audible Species
Odor
Photos

Not present Audible Species
Odor
Photos

Not present Audible Species
Odor
Photos

Not present Audible Species
Odor
Photos

Not present Audible Species
Odor
Photos

Not present Audible Species
Odor
Photos

Not present Audible Species
Odor
Photos

Not present Audible Species
Odor
Photos

Stone/Masonry

Notes:

Guano
Staining

Metal
Concrete
Plastic

Guano
Staining

Guano
Staining

Guano
Staining

Guano
Staining

Visual - live #             dead #

Guano
Staining

Visual - live #             dead #

Visual - live #             dead #

Guano
Staining

Visual - live #             dead #

Visual - live #             dead #

Unknown

Bridge Construction Style Deck Material Beam Material End/Back Wall Material

Pre-stressed Girder 

Steel I-beam

Parallel Box Beam

Truss

Other:

Areas Assessed (check all that apply)

Residential-urban
Residential-rural
Woodland/forested

Grassland

Date & Time
of Assessment

DOT Project
Number County

Federal
Structure ID

Structure Coordinates
(latitude and longitude)

Structure
Length

Route/Facility
Carried

Structure Height
(approximate)

Structure Type (check one) Structure Material (check all that apply)

Commercial

Culvert Material

Creosote Evidence

Ranching
Riparian/wetland
Mixed use
Other: 

Cast-in-place

Flat Slab/Box

Culvert Type

Stone/Masonry

Other Structure

Concrete surfaces (open roosting on 
concrete)

Spaces between concrete end walls 
and the bridge deck 

Vertical surfaces on concrete I-beams

Crack between concrete railings on top 
of the bridge deck

Crossings Traversed (check all that apply) Surrounding Habitat (check all that apply)

Evidence of Bats (include photos if present)

Check all areas that apply. If an area is not present in the structure, check the “not present” box.
Document all bat indicators observed during the assessment. Include the species present, if known, and provide photo documentation as indicated.

Name: Signature:

Other:

Covered

All crevices and cracks:
Bridges/culverts: rough surfaces or 
imperfections in concrete 
Other structures: soffits, rafters, attic 
areas

All expansion joints

All guiderails

Weep holes, scupper drains, and 
inlets/pipes

Spaces between walls, ceiling joists

Agricultural

Assessment NotesArea (check if assessed)

Visual - live #             dead #
Guano

Visual - live #             dead #

Staining

Guano
Staining

Visual - live #             dead #

Visual - live #             dead #
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2022 TRANSPORTATION PROJECTS – NORTHERN LONG-EARED BAT ACOUSTIC SURVEY STUDY PLAN 

June 21, 2022 

 

D.1 
 

APPENDIX D RESUME OF BIOLOGIST TO PERFORM MANUAL 
VETTING OF RARE SPECIES CALLS 
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Trevor Peterson PhD

Project Manager, Senior Wildlife Biologist 

Dr. Peterson is a senior wildlife biologist and project 
manager specializing in renewable energy projects, 
bird and bat migration, and rare species assessments. 
He focuses on solutions to quantify and manage 
turbine-related wildlife impacts at terrestrial and 
offshore commercial wind projects. Since joining the 
company in 2003, Trevor’s project experience has 
included a wide range of wide range of wildlife surveys 
at proposed and existing wind projects, rare bat 
surveys, breeding bird surveys, raptor surveys, 
nocturnal radar surveys, vernal pool water quality and 
ecological monitoring, rare turtle telemetry and 
demographic studies, natural community 
characterization, and vegetation monitoring. He 
earned his PhD in Ecology and Environmental 
Sciences from the University of Maine for his research 
on the use of long-term acoustic bat data to study bat 
migration and predict and manage potential impacts 
from land-based and offshore wind projects. Before 
working at Stantec, Trevor worked seasonally for the 
National Park Service at Acadia National Park and Isle 
Royale National Park and as an island caretaker for 
the Maine Island Trail Association. Dr. Peterson 
serves as Stantec’s technical lead for acoustic bat 
surveys, responsible for updating equipment, survey 
methods, and data analysis/reporting methods. 

EDUCATION 
PhD Ecology and Environmental Sciences , University of 
Maine, Orono, ME, 2020 
McMillan Offshore Survival Training, Castine, Maine, 
2016 
AB, Biology/Environmental Studies, Summa cum Laude, 
Phi Beta Kappa, Bowdoin College, Brunswick, Maine, 
2002 
Semester Program in Costa Rica, Tropical Field Biology, 
Environmental Studies, and Spanish, Duke University, 
Durham, North Carolina, 2000 
CERTIFICATIONS & TRAINING 
CPR, AED, and Basic First Aid, Americian Safety & 
Health Institute, Topsham, ME, 2019 
Habitat Conservation Plan Training, US Fish and Wildlife 
Service National Conservation Training Center, 
Shepherdstown, WV, 2010 

MEMBERSHIPS 
Member, Northeast Regional Migration Monitoring 
Network 
Member, Northeast Bat Working Group 
Member, The Wildlife Society, Maine, May 2011-present 
PROJECT EXPERIENCE 
RENEWABLE ENERGY, OFFSHORE 
Block Island Offshore Wind Farm | Block Island, Rhode 
Island | 2018-Present | Senior Scientist 
Regional Offshore Acoustic Bat Monitoring | Gulf of 
Maine, mid-Atlantic, Great lakes 
Tracking Bats using Nanotag Telemetry in the Gulf of 
Maine 
RENEWABLE ENERGY 
Activity-based Informed Curtailment: Using Acoustics to 
Design and Validate Smart Curtailment at Wind Farms | 
2019 - 2022 | Prinicipal Investigator 
Avian and Bat Surveys at New Creek Wind Energy 
Project | Grant County, West Virginia 
Avian and Bat Surveys at Laurel Mountain Wind Energy 
Project | Randolph and Barbour Counties, West Virginia 
NATURAL RESOURCE SERVICES 
Natural Community Surveys and Resource Inventory | 
Moosehead Lake Region, Maine 
Spotted Turtle and Vernal Pool Monitoring on Greenbush 
Railroad | Southeastern Massachusetts 
Indiana Bat and Rare Bird Surveys at Proposed Wind 
Energy Project | Jefferson and Oswego Counties, New 
York 
Acoustic Bat Surveys: Proposed Road Corridors | 
Tennessee 
PUBLICATIONS 
Peterson, T.. Predicting and managing risk to bats at 
commercial wind farms using acoustics. A dissertation 
submitted in partial fulfillment of the requirements for the 
degree of doctor of philosophy, University of Maine., 
2020. 
Pelletier, S.K., K.S. Omland, K.S. Watrous and T.S. 
Peterson, Information synthesis on the potential for bat 
interactions with offshore wind facilities - final report. US 
Department of the Interior, Bureau of Ocean Energy 
Management, Headquarters. Herndon, Virginia. OCS 
Study BOEM 2013-01163. 119 pp, 2013. 
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Hildt, S. and T. Peterson. Surveying the damage: tools 
and techniques. Invited Presentation at the NRDA Short 
Course, University of Massachusetts, 2014. 
Peterson, T.S., S.K. Pelletier, S.A. Boyden, and K.S. 
Watrous. Offshore acoustic monitoring of bats in the Gulf 
of Maine. Northeastern Naturalist 21(1): 86-107, 2014. 
Johnson, J.S., L.E. Dodd, J.D. Kiser, T.S. Peterson, and 
K.S. Watrous. Food Habits of Myotis leibii along a 
Forested Ridgetop in West Virginia. Northeastern 
Naturalist 19(4): 665-672, 2012. 
Johnson, J.S., K.S. Watrous, G.J. Giumarro, T.S. 
Peterson, S.A. Boyden, and M.J. Lacki. Seasonal and 
geographic trends in acoustic detection of tree-roosting 
bats. Acta Chiropterologica, 13(1): 157-168, 2011. 
Peterson, T.S., A. Uesugi, and J. Lichter. Tree 
recruitment limitation by introduced snowshoe hares, 
Lepus americanus, on Kent Island, New Brunswick. 
Canadian Field Naturalist 119 (4). 569-572, 2005. 
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Photo 1. View of the WA1-1 detector set up facing north (left) and east (right).  
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Photo 2. View of the WA1-1 detector set up facing south (left) and west (right). 
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Photo 3. View of the WA1-2 detector set up facing north (left) and east (right).  
 

Proposal No. 608163-128112

A00856- 57



October 11, 2022 

Tim Dexter, Fish and Wildlife Program Coordinator 
Attachments 

Reference:  Reconstruction and Improvements on Monson Road, Wales, Massachusetts – Northern Long-eared Bat Acoustic Survey 
Report 

 

    
 
Photo 4. View of the WA1-2 detector set up facing south (left) and west (right). 
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Laura Berube  

Project Scientist

Laura is a Project Scientist for projects involving avian 
studies for pre- and post-construction projects in the 
Northeastern United States. Laura is a wildlife 
biologist with strong bird identification skills and the 
ability to identify bird species by both sight and sound. 
She has recently performed diverse avian studies for 
a number of renewable energy projects in the 
Northeastern United States, with field work including 
visual raptor surveys, eagle point count surveys, 
nocturnal migrant radar surveys, breeding bird 
surveys, and acoustic bat surveys. Laura is proficient 
in data management, analysis, summary, and 
vigorous QAQC for a variety of avian wildlife surveys. 
Laura is also proficient in acoustic bat analysis 
including the use of automated analysis programs: 
Kaleidoscope, BCID, EchoClass, and Sonobat.

Laura is also responsible for conducting vernal pool 
surveys and natural resource assessments and 
supporting wetland delineations to assist with the 
preparation of local, state, and federal permit 
applications. She has worked on a variety of natural 
community and rare plant surveys and projects 
ranging from general reconnaissance observations to 
quantitative community- and species-specific surveys. 
These projects have involved natural community 
mapping and analysis for transportation projects, utility 
corridors, and development sites.

PROFESSIONAL EXPERIENCE
• Stantec Consulting. 2010-present. Project Scientist.
• University of Maine. 2009. Wildlife Department Field 
Assistant.

EDUCATION
Bat Conservation and Management - Acoustic Data 
Management Workshop, Bat Survey Solutions, LLC - 
Janet Tyburec and John Chenger, Fairfield, Maine, 2015
Bachelor of Science, Wildlife Ecology, University of 
Maine, Orono, Maine, 2010
Wilderness First Aid Certified, SOLO, Topsham, Maine, 
2014
40-Hour HAZWOPER Certification, Topsham, Maine, 
2014
OSHA 10-Hour Construction Certification, ClickSafety, 
Topsham, Maine, 2012

MEMBERSHIPS
Secretary/Treasurer, 2014-2019, The Wildlife Society, 
Maine

PROJECT EXPERIENCE
NATURAL RESOURCE SERVICES
Record Hill Wind Farm Raptor Surveys, Roxbury, Maine

Conducted raptor surveys to determine species, locations, 
and behavior in relation to proposed wind turbines. 
Analyzed data for reporting purposes related to impact 
assessment and permitting efforts.

Rollins Wind Farm Post-Construction Mortality Monitoring 
and Raptor Surveys, Maine

Conducted bird and bat mortality ground searches (a 
requirement of utility-scale wind power developments in 
Maine). Evaluated as having high searcher efficiency 
scores for the on-the-ground trials. Responsible for 
scavenger surveys, which involved the placement and 
monitoring of carcasses and use of game cameras. Also 
conducted raptor surveys to determine species, locations, 
and behavior in relation to proposed wind turbines. 
Analyzed data for reporting purposes related to impact 
assessment and permitting efforts.

Eastern Box Turtle Protection Plan and Construction, 
Brewster, Massachusetts

Conducted regular fence inspection in accordance with 
and NHESP-approved Eastern Box Turtle Protection Plan 
designed to protect box turtles in compliance with MESA 
during construction of a pump station development 
project.  Responsible for documenting the presence of 
any box turtles in the vicinity of the fencing and reporting 
deficiencies in the fencing to appropriate personnel.

Stetson I and II Wind Farms Post-Construction 
Monitoring, Maine

Conducted bird and bat mortality ground searches (a 
requirement of utility-scale wind power developments in 
Maine). Evaluated as having high searcher efficiency 
scores for the on-the-ground trials. Responsible for 
scavenger surveys, which involved the placement and 
monitoring of carcasses and use of game cameras.

Oakfield Wind Project Avian Studies | Maine

Conducted raptor surveys to determine species, locations, 
and behavior in relation to proposed wind turbines. 
Analyzed data for reporting purposes related to impact 
assessment and permitting efforts.

Ecological Characterizations | Coos County, New 
Hampshire

Conducted surveys for rare, threatened, and endangered 
species of plants and wildlife, assessments of existing 

Proposal No. 608163-128112

A00856- 60



wildlife habitat values, and mapping of wetland and 
stream resources in a remote area of New Hampshire.

Hand Analysis of Bat Data | Topsham, Maine

Conducted analysis of bat detector data to determine 
species of bats for multiple project sites. Analysis results 
were then provided to clients to assist with their project 
planning and permit applications in compliance with 
applicable local, state, and federal natural resource 
regulations.

Wind Project | Eastern Maine

Project scientist responsible for organization, progress, 
and safety of field staff through the field work phase 
(wetland delineations, vernal pool surveys, and other 
natural resource mapping) of large-scale wind power 
development. Responsible for data management and 
associated reporting of findings to accompany state and 
federal permit applications.

Natural Resource Advisory Role in Oil Spill Response | 
Large Interstate Oil Spill in Gulf of Mexico | Natural 
Resource Advisor

Natural Resource Advisor (NRA) conducting 
environmental oversight of oil spill cleanup activities in 
compliance with an emergency consultation under 
Section 7 of the Endangered Species Act.  NRAs worked 
directly with operational cleanup crews to implement Best 
Management Practices (BMPs). These BMPs served as 
the formal technical guidance issued under the 
emergency consultation.  The objective of this work was 
to minimize secondary impacts of the cleanup activities 
on protected resources, including sea turtles, migratory 
and nesting shorebirds, beach mice, mangrove wetlands, 
estuaries, coastal wetlands, and dune systems. 
Implemented BMPs and conducted surveys for piping 
plover and sea turtles within designated critical habitats.  
Conducted training and oversight of cleanup crews and 
prepared daily reports documenting NRA activities. 
Worked closely with cleanup operations to provide 
education on BMPs and documenting daily compliance 
for use in USFWS consultation process and evaluation of 
secondary impacts to protected resources as part of the 
Natural Resources Damage Assessment (NRDA).

Proposed Wind Project Bird and Bat Surveys, Coye Hill, 
Connecticut

Conducted pre-construction wind project development 
surveys and impact assessments for a proposed wind 
project in Connecticut. These assessments included 
raptor surveys, acoustic bat surveys, and breeding bird 
surveys.

Beech Hill Wind Project | Aroostook County, Maine

Assisted in wetland delineations, vernal pool surveys, 
and Global Positioning System surveys for a proposed 
34-turbine wind project and associated 67-mile 
transmission line. Identified streams and Wetlands of 
Special Significance based on the criteria in the Maine 
Department of Environmental Protection's Natural 
Resource Protection Act. Characterized wetland and 
waterbody resources based the U.S. Fish and Wildlife 
Service Classification of Wetlands and Deep Water 
Habitats of the United States (Cowardin et. al 1979). 

Documented the biological and physical characteristics of 
potential vernal pool habitat based on the criteria of the 
Maine Department of Inland Fisheries and Wildlife.

Proposed Wind Project | Central Maine

Conducted wetland delineations, vernal pool surveys, and 
Global Positioning System surveys over an area totaling 
approximately 6,800 acres for a proposed 55-turbine wind 
project in Central Maine. Determined wetland boundaries 
using the technical criteria described in the U.S. Army 
Corps of Engineers Wetland Delineation Manual 
(Environmental Laboratory 1987). Identified streams and 
Wetlands of Special Significance based on the criteria in 
the Maine Department of Environmental Protection's 
Natural Resource Protection Act. Characterized wetland 
and waterbody resources based the U.S. Fish and Wildlife 
Service Classification of Wetlands and Deep Water 
Habitats of the United States (Cowardin et. al 1979). 
Documented the biological and physical characteristics of 
potential vernal pool habitat based on the criteria of the 
Maine Department of Inland Fisheries and Wildlife.

Orangeville, Marsh Hill, and Sheldon Wind Projects, Post-
Construction Monitoring | Western New York | Technician 
Supervisor

Supervised four post-construction monitoring technicians. 
Responsible for timecard and expense approval, tracking 
completion of safety trainings, and communicating with 
staff about needs while in the field.

Proposed Solar and Infrastructure Update Projects | 
Vermont | Project Manager

Wrote the proposals and was Project Manager for 
proposed projects requiring northern long-eared bat 
(Myotis septentrionalis) surveys. Responsible for client 
and agency communication, managing of field staff and 
field survey completion, and the completion of final reports 
and delivery to client to assist with their project planning 
and permit applications in compliance with applicable 
state and federal natural resource regulations.

Proposed Wind Project | Maine | Project Manager

Project Manager for proposed wind project requiring pre-
construction avian and wildlife surveys. Responsible for 
client and agency communication, managing of field staff 
and field survey completion, and the completion of final 
reports and delivery to client to assist with their project 
planning and permit applications in compliance with 
applicable state and federal natural resource regulations.

Proposed Wind Project, Down East Maine

Conducted pre-construction wind project development 
surveys and impact assessments for a proposed wind 
project in Maine. These assessments included raptor 
surveys, eagle point count surveys, acoustic bat surveys, 
nocturnal radar surveys, and breeding bird surveys. 
Analyzed and reported on data for reporting purposes 
related to impact assessment and permitting efforts.

Post-construction Avian Fatality Monitoring at a 
Developed Wind Project | New Hampshire | Project 
Manager

Project Manager of the post-construction monitoring 
survey conducted at a developed wind project in New 
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Hampshire. Responsible for client and agency 
communication, managing of field staff and field survey 
completion, and the completion of final reports and 
delivery to client and applicable state and federal natural 
resource agencies to assist with the compliance of the 
permit.

Automated Program Analysis of Bat Data | Topsham, 
Maine

Conducted analysis of bat detector data using 
Kaleidoscope, BCID, and Sonabat software to determine 
species of bats for multiple project sites. Analysis results 
were provided to clients to assist with their project 
planning and permit applications in compliance with 
applicable state and federal natural resource regulations.

Agency Meeting and Site Visit for Proposed Wind 
Project, Down East Maine

Attended a pre-application agency consultation meeting 
for a proposed wind project in Down East Maine.  
Attended a site visit at proposed project area with client 
and agency representatives. Provided information on pre-
construction wildlife field surveys conducted by Stantec 
at proposed wind project.

Data Manager | Topsham, Maine

Responsible for managing data related to bird and bat 
studies conducted by the office. Responsible for the 
retrieval, and placement of data to assist in effective 
report writing and limiting of possible liability.

Rollins Wind Project Invasive Species Monitoring | 
Lincoln, Maine

Conducted invasive species surveys along a recently 
constructed transmission line right-of-way according to 
the standards and methods developed in the Invasive 
Species Management Plan.

Ichthyoplankton Sampling | Field Technician

Assisted in ichtyoplankton field sampling to characterize 
the marine egg and larvae community present and 
potentially susceptible to impingement and entrainment 
at the cooling water intake structure of a facility 
withdrawing cooling water from Penobscot Bay, in 
support of the Clean Water Act 316(b) for a confidential 
client. The results of the sampling will be included in 
316b report and would be used to inform the design of 
the impingement control system to be eventually 
installed.

Schedule Coordinator | Topsham, Maine

Proposed Wind Project, Western New York

Conducted eagle point count surveys to determine eagle 
locations and behavior in relation to proposed wind 
turbines. Assisted in survey design, mapping, and 
implementation.  Preformed quality assurance and 
control on data to inform potential collision risk of eagles 
as a result of the project.
 

Proposed Linear Project | New Brunswick, Canada

Conducted surveys for rare, threatened, and endangered 
species of plants and wildlife, assessments of existing 

wildlife habitat values, and mapping of wetland and 
stream resources.
 

Groton Wind Farm, Raptor Surveys, Breeding Bird 
Surveys, Nocturnal Migrant Radar Surveys | Grafton 
County, New Hampshire | Task Manager

Responsible for the staffing and scheduling of field 
surveys. Also responsible for task managing the 
completion of sections of the final report to be delivered to 
the client. Conducted raptor, breeding bird, and nocturnal 
migrant radar surveys.. Analyzed data for reporting 
purposes related to impact assessment and permitting 
efforts.

Bull Hill Wind Farm Post-Construction Monitoring, Maine

Conducted bird and bat mortality ground searches (a 
requirement of utility-scale wind power developments in 
Maine). Responsible for scavenger surveys, which 
involved the placement and monitoring of carcasses and 
use of game cameras.  Responsible for searcher 
efficiency trials, which involved the placement and 
monitoring of carcass retrieval by other surveyors.  
 

Proposed Wind Projects | Maine | Task Manager

Responsible for the staffing and scheduling of field 
surveys including visual raptor surveys, eagle point count 
surveys, breeding bird surveys, and acoustic bat surveys.  
Also responsible for task managing the completion of 
sections of the final reports to be delivered to clients to 
assist with their project planning and permit applications in 
compliance with applicable state and federal natural 
resource regulations.

Proposed Wind Project | Northern California

Analyzed crepuscular radar data targeting federally 
threatened and state endangered marbled murrelets 
(Brachyramphus marmoratus) and reviewed and 
managed acoustic bat survey data for reporting purposes 
related to impact assessment and permitting efforts.

Block Island Wind Farm, Offshore | Rhode Island

Conducted analysis of bat detector data using 
Kaleidoscope software and provided quality review of bat 
call determinations by the software to determine species 
of bats. Analysis results were provided to the client to 
assist with the project’s compliance of applicable state 
and federal natural resource regulations.

Proposed Wind Project, Offshore | Northeast and Mid-
Atlantic US

Conducted analysis of bat detector data using 
Kaleidoscope software and provided quality review of bat 
call determinations by the software to determine species 
of bats. Analysis results were provided to the client to 
assist with planning and permit applications in compliance 
with applicable state and federal natural resource 
regulations.
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Caroline Byrne 
Wildlife Biologist

Caroline Byrne is a project scientist and bat biologist, 
specializing in  rare species assessments and 
bioacoustics. She has a wide range of experience with 
wildlife assessments for birds, bats, turtles, cave 
fauna, and vegetation. She has conducted extensive 
mist netting, acoustic, and telemetry surveys and is a 
federally permitted bat biologist. Caroline has project 
experience in various sectors including commercial 
(renewable energy and development), Federal 
(Department of Defense, Environmental Protection 
Agency US Fish and Wildlife) and state agencies. 
Caroline will be working with the emerging EchoPitch 
program and related research projects funded by the 
US Department of Energy, National Renewable 
Energy Laboratory, Renewable Energy and Wildlife 
Institute, and private clients. Caroline has a BS from 
Binghamton University and a MS from Indiana State, 
where she researched Indiana bat social calls and 
behavior. She has conducted extensive mist netting, 
acoustic, and telemetry surveys and is a federally 
permitted bat biologist. Most recently, she has worked 
as a wildlife research biologist for Biodiversity 
Research Institute in Portland, Maine.

EDUCATION
Master of Science, Biology, Indiana State University, 
Terre Haute, Indiana , 2015
Bachelors of Science, Environmental Science: 
Ecosystems , Binghamton University, Vestal, New York, 
2010

CERTIFICATIONS & TRAINING
30-hour Construction Safety and Health , Occupational
Safety and Health Administration, San Diego, California,
2022
Wilderness First Aid, Wilderness Medical Associates 
International, Portland, Maine, 2021
Soundscape Analysis: From Data to Graphs, Wildlife 
Acoustics, Inc., Maynard, Massachusetts, 2021
Bat Acoustics Training and Analysis Course, Wildlife 
Acoustics, Maynard, Massachusetts, 2016
Raven Sound Analysis Workshop, Cornell Lab of 
Ornithology, Ithaca, New York, 2013
Acoustic Techniques Workshop, Bat Conservation 
Managment, Newburyport, Massachusetts, 2011
Bat Automatic Identification Software Workshop , 
Western EcoSystems Technology, Inc., Pikeville, 

Tennessee, 2013
Properties of Sound: How Bat Detectors Work, Wildlife 
Acoustics, Inc., Maynard, Massachusetts, 2020

MEMBERSHIPS
President-elect, Northeast Bat Working Group, 2009-
Present
Past President, The Wildlife Society, Maine, 2015-Present

PROJECT EXPERIENCE
MILITARY
Rare, Threatened, and Endangered Bat Surveys at US 
Naval Installations | Field Coordinator, Federally Permitted 
Biologist at Biodiversity Research Institute

While at Biodiversity Research Institute, Caroline 
performed rare, threatened, and endangered bat surveys 
throughout the eastern United States, including acoustics: 
deployment, automated analysis and qualitative review, 
mist-netting, homing telemetry, foraging telemetry, and 
hibernacula surveys.

BAT BIOLOGY
Threatened and Endangered Bat Surveys at Ely Mine | 
Vershire, Vermont | Federally Permitted Biologist, 
Biodiversity Research Institute

Performed mist-netting surveys, acoustics (deployment, 
automated analysis, and qualitative analysis), day roost 
telemetry, automated foraging, and home range telemetry. 
Compiled results into reports to client and permitting 
agencies.

Indianapolis International Airport Indiana Bat Project | 
Indianapolis, Indiana | Graduate Researcher-Indiana State 
University

Lead a long-term Indiana bat monitoring project. Long-
term monitoring of local bat populations included mist 
netting long-term netting sites with a minimum of 12 per 
month, radio telemetry and transmitter attachment in order 
to track foraging bats and locate day roosts, spotlight 
checks, and emergence count to monitor roost use.
• Vegetation surveys  
• Report preparation: Prepared biweekly and annual 
reports of study results 
• Thesis research: Describing the social behavior of 
Indiana bats (Myotis sodalis) at day roost sites. 
• Deployed Pettersson D500X and night vision video to 
record social behavior at maternity roosts 
• Developed ethogram detailing visual and acoustic 
behaviors 
• Coded video for behaviors and analyzed acoustic 
behaviors in Raven Pro
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EMPLOYMENT HISTORY
Biodiversity Research Institute
Mammal Program Field Coordinator
2015 - 2022 · 7 years
Project Management: 
• Staffing: Supervise and manage all field staff 
including other field leads 
Permitting: Application, management, and 
reporting for permits on both the state and federal 
level 
Development:  study plans, scopes of work, and 
standard operating procedures, worked directly with 
numerous clients including DOD (Navy, Air Force, 
Army, and Marines), EPA, State Agencies, USFWS, 
USNPS, Army National Guard, Army Core of 
Engineers, Air National Guard, and renewable energy 
companies (i.e., solar and offshore wind) 
Logistics: arranged vehicles, lodging, equipment, and 
staffing schedules 
Field Program Work:  
• Overseeing all aspects of the capture and radio 
tracking of Eastern bat species. 
• As of 2020, I have identified 13 bat species in North 
America totaling >1,700 individual bats in hand. In 
North America, from Maine to South Carolina to 
Illinois.
• Supervise and participate in the live capture of bats, 
and monitor and take samples according to the scope 
of work and approved protocols. 
• Daytime radio telemetry to locate roosting sites, 
nighttime telemetry with up to five teams for 
simultaneous foraging telemetry for home range 
analysis.
• Development, siting, production, and execution of 
nano-telemetry towers for MOTUS network monitoring, 
captured and tagged bats with MOTUS transmitters
during migration
• Hibernacula and anthropogenic structure surveys
• Surveys for Canada lynx with the use of camera 
traps and scent stations
• Assisted in drafting bat portions of Construction and 
Operations Plans (COP) for offshore wind 
development
Acoustics (birds and bats):
• Develop standard operating procedures for 
acoustic monitoring with various detectors, software, 
and deployment types
• Deployment and analysis of acoustic monitoring 
methods for bats
• Deployed Pettersson D500X, 240X, and M500, 
Anabat SD2, Binary Acoustics AR125, Wildlife 
Acoustics SM2, SM3, and SM4 to record bat activity
• Post- processing analysis with SonoBat, 
Kaleidoscope Pro., EchoClass, Sonobat, Raven, and 
Audacity
• Manual vetting: extensive experience in manual 
vetting of recordings of eastern bat species
• Offshore wind energy acoustic deployments and 
acoustic processing and vetting

Indiana State University
Graduate Student
2013 - 2015 · 3 years
Long term monitoring of local bat populations: Mist 
netting long term netting sites, radio telemetry and 
transmitter attachment in order to track foraging bats and 
locate day roosts, spotlight checks and emergence count 
to monitor roost use. Vegetation surveys. Report 
preparation. Deployed acoustic monitors and night vision 
video to record acoustic and visual behavior at maternity 
roosts, analyzed hundreds of hours of acoustic and video 
data. Developed ethogram detailing visual, through 
behavioral coding of video and acoustic behaviors 
through qualitative and statistically analysis of acoustic 
behaviors. 
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APPENDIX D Screenshots of Bat Passes 
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Appendix D. Figure 1. Screenshot of noise recorded on the night of July 22, 2022, and autoclassifed as a 
northern long-eared bat by KPro for the Reconstruction and Improvements on Monson Road, Wales, 
Massachusetts, site WA1-1. 
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Appendix D. Figure 2. Screenshot of a little brown bat pass recorded on the night of July 23, 2022, for the 
Reconstruction and Improvements on Monson Road, Wales, Massachusetts, site WA1-2. 
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273 Dividend Road, Rocky Hill, CT 06067 
Tel: 860.513.1473    

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

  

 

 
June 5, 2024 

 

Wales Conservation Commission 

Wales Town Offices 

3 Hollow Road 

Wales, MA  01081 

 

Re: Notice of Intent  

 MassDOT Project 608163: Monson Road Transportation Improvement Project 

 

Dear Members of the Commission: 

 

On behalf of the Town of Wales and MassDOT, Weston & Sampson Engineers, Inc. is hereby enclosing 

one copy of the Notice of Intent and two copies of the project plans to fulfill the requirements of the 

Massachusetts Wetlands Protection Act, M.G.L. Chapter 131, Section 40. This submittal is a formal 

Notice of Intent for the proposed Monson Road Transportation Improvement Project.   

 

This proposed project is being submitted as a limited project per 310 CMR 10.53(3)(f) for “Maintenance 

and improvement of existing public roadways, but limited to widening less than a single lane, adding 

shoulders, correcting substandard intersections, and improving drainage systems.” The project includes 

maintenance and improvements to Monson Road, including new shoulders. 

The project proposes several roadway improvements including full depth pavement reconstruction, new 

four-foot-wide shoulders along 1.5 miles of Monson Road from the Monson town line to Reed Hill Road 

for pedestrian and bicycle use, minor adjustments to the alignment to improve safety, and roadway 

drainage improvements. Portions of the project will result in unavoidable impacts to Bordering Vegetated 

Wetlands (BVW) and Riverfront Area (RFA).  

The project additionally will involve upgrades to several of the existing stream crossings along this 

stretch of Monson Road, as many of the culverts are undersized and do not currently meet the 

Massachusetts Stream Crossing Standards. It is important to note that the stream crossing work (culvert 

upgrades and replacements) is considered “bridge exempt.” In accordance with the Massachusetts 

Transportation Bond Bill of 2014, the proposed stream crossing work that is associated with bridge 

repair and replacement is exempt from review under the Massachusetts Wetlands Protection Act (M.G.L. 

c.131 §40) and its implementing regulations (310 CMR 10.00). 

Unavoidable wetland resource area impacts include those to BVW, RFA, and the 100-foot buffer zone 

associated with the roadway improvements. The project proposes a total of 238 square feet (SF) of 

permanent alterations to BVW and 134 SF of temporary impacts to BVW as a result of the proposed 

roadway improvements. The proposed impacts to BVW will be mitigated through the construction of two 

wetland replication areas, as described in more detail in the enclosed Notice of Intent. 

If you have any questions regarding this submittal, please contact me. 
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Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

 

Very truly yours, 

 

WESTON & SAMPSON ENGINEERS, INC. 

 

        

Michael Joyce 

Senior Team Leader - Transportation 

 

cc: DEP-Western Region 

 Town of Wales, Board of Selectmen 
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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 
Wales 
City/Town 

Important: 
When filling out 
forms on the 
computer, use 
only the tab key 
to move your 
cursor - do not 
use the return 
key. 

 
 
 
Note:  
Before 
completing this 
form consult  
your local 
Conservation 
Commission 
regarding any 
municipal bylaw 
or ordinance. 

A. General Information 

1. Project Location (Note: electronic filers will click on button to locate project site): 

Monson Road 
a. Street Address  

Wales 
b. City/Town 

01081 
c. Zip Code 

Latitude and Longitude: 42.058656 
d. Latitude 

-72.254086 
e. Longitude 

Roadway 
f. Assessors Map/Plat Number   

      
g. Parcel /Lot Number 

2.  Applicant: 

John 
a. First Name 

Grasso 
b. Last Name 

Town of Wales 
c. Organization 
3 Hollow Road 
d. Street Address 
Wales 
e. City/Town 

 MA 
f. State 
    

01081 
g. Zip Code 

 (413) 245-7571 x 
100 
h. Phone Number 

(413) 245-3261 
i. Fax Number 

 select@townofwales.net 
j. Email Address 

3. Property owner (required if different from applicant):   Check if more than one owner 

      
a. First Name 

      
b. Last Name 

 Town of Wales (easement) 
c. Organization 

 3 Hollow Road 
d. Street Address 

  Wales 
e. City/Town 

 MA 
f. State 
    

01081 
g. Zip Code 

        
h. Phone Number 

      
i. Fax Number 

       
j. Email address 

 4.  Representative (if any): 

 Mike 
a. First Name 

Joyce 
b. Last Name 

 Weston & Sampson 
c. Company 

 273 Dividend Road 
d. Street Address 

 Rocky Hill  
e. City/Town 
  

CT 
f. State 

06067   
g. Zip Code 

  860-616-6495  
h. Phone Number 

      
i. Fax Number 

joyce.michael@wseinc.com 
j. Email address 

 
  5.  Total WPA Fee Paid (from NOI Wetland Fee Transmittal Form): 

 exempt 
a. Total Fee Paid 

exempt 
b. State Fee Paid 

exempt 
c. City/Town Fee Paid 
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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 
Wales 
City/Town 

 A.  General Information (continued) 
 6. General Project Description:  
 Roadway reconstruction project (See Appendix A for additional project details) 

 
 

 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) 

  10.53 (3)(f) - maintenance and improvement of existing public roadway 
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: 

 Hampden County 
a. County 

      
b. Certificate # (if registered land) 

 N/A - within roadway 
c. Book 

      
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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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 
Wales 
City/Town 

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

For all projects 
affecting other 
Resource Areas, 
please attach a 
narrative 
explaining how 
the resource 
area was 
delineated. 

Resource Area Size of Proposed Alteration Proposed Replacement (if any) 

a.   Bank       
1. linear feet 

      
2. linear feet 

b.  Bordering Vegetated 
  Wetland 

238 SF (permanent), 134 SF 
(temporary) 
1. square feet 

1,421 SF (whole project 
including bridge exempt 
2. square feet 

c.  Land Under 
 Waterbodies and 
 Waterways 

      
1. square feet 

      
2. square feet 

      
3. cubic yards dredged  

Resource Area Size of Proposed Alteration Proposed Replacement (if any) 

d.  Bordering Land 
 Subject to Flooding 

      
1. square feet 

      
2. square feet 

        
3. cubic feet of flood storage lost 

      
4. cubic feet replaced 

 e.  Isolated Land   
  Subject to Flooding 

      
1. square feet  

        
2. cubic feet of flood storage lost 

      
3. cubic feet replaced 

 f.   Riverfront Area 2 Unnamed and Vinica Brook - Inland 
1. Name of Waterway (if available)  - specify coastal or inland 

   2.  Width of Riverfront Area (check one): 
 

   25 ft. - Designated Densely Developed Areas only 
  

  100 ft. - New agricultural projects only 
 

   200 ft. - All other projects 

 

 

   3. Total area of Riverfront Area on the site of the proposed project:   86,402 
square feet 

  4. Proposed alteration of the Riverfront Area:  

 70,987 (perm.); 4,342 
(temp.)  
a. total square feet  

45,289 (perm.); 3,528 (temp.) 
b. square feet within 100 ft. 

25,698 (perm.); 814 SF (temp.) 
c. square feet between 100 ft. and 200 ft. 

  5. Has an alternatives analysis been done and is it attached to this NOI?     Yes   No 

  6. Was the lot where the activity is proposed created prior to August 1, 1996?     Yes   No 

 3.  Coastal Resource Areas: (See 310 CMR 10.25-10.35)  
 Note: for coastal riverfront areas, please complete Section B.2.f. above. 

  

  

  

areas)

Proposal No. 608163-128112
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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 
Wales 
City/Town 

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

Check all that apply below.  Attach narrative and 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.   

Online Users: 
Include your 
document 
transaction 
number 
(provided on your 
receipt page) 
with all 
supplementary 
information you 
submit to the 
Department. 

Resource Area Size of Proposed Alteration Proposed Replacement (if any) 

a.  Designated Port Areas  Indicate size under Land Under the Ocean, below 

b.  Land Under the Ocean       
1. square feet  

       
2. cubic yards dredged  

c.  Barrier Beach Indicate size under Coastal Beaches and/or Coastal Dunes below 

d.  Coastal Beaches       
1. square feet 

      
2. cubic yards beach nourishment 

 
e.  Coastal Dunes       

1. square feet 
      
2. cubic yards dune nourishment 

 
 Size of Proposed Alteration Proposed Replacement (if any) 

 
f.   Coastal Banks       

1. linear feet  
 g.  Rocky Intertidal   

  Shores 
      
1. square feet  

 
h.  Salt Marshes       

1. square feet 
      
2. sq ft restoration, rehab., creation 

 i.   Land Under Salt  
  Ponds 

      
1. square feet  

        
2. cubic yards dredged  

 j.   Land Containing  
  Shellfish 

      
1. square feet  

  k.  Fish Runs Indicate size under Coastal Banks, inland Bank, Land Under the 
Ocean, and/or inland Land Under Waterbodies and Waterways, 
above    

        
1. cubic yards dredged  

  l.  Land Subject to   
   Coastal Storm Flowage 

      
1. square feet  

 4.  Restoration/Enhancement 
If the project is for the purpose of restoring or enhancing a wetland resource area in addition to the 
square footage that has been entered in Section B.2.b or B.3.h above, please enter the additional 
amount here.  

 
      
a. square feet of BVW 

      
b. square feet of Salt Marsh 

 5.  Project Involves Stream Crossings 

       
a. number of new stream crossings 

      
b. number of replacement stream crossings 

Proposal No. 608163-128112
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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 
Wales 
City/Town 

 C. Other Applicable Standards and Requirements 
  This is a proposal for an Ecological Restoration Limited Project. Skip Section C and 

complete Appendix A: Ecological Restoration Limited Project Checklists – Required Actions 
(310 CMR 10.11).  

 Streamlined Massachusetts Endangered Species Act/Wetlands Protection Act Review 
 

1. Is any portion of the proposed project located in Estimated Habitat of Rare Wildlife as indicated on 
the most recent Estimated Habitat Map of State-Listed Rare Wetland Wildlife published by the 
Natural Heritage and Endangered Species Program (NHESP)? To view habitat maps, see the 
Massachusetts Natural Heritage Atlas or go to 
http://maps.massgis.state.ma.us/PRI_EST_HAB/viewer.htm.  

 

 

 
a.   Yes   No  If yes, include proof of mailing or hand delivery of NOI to: 

   
  Natural Heritage and Endangered Species Program 
  Division of Fisheries and Wildlife 
               1 Rabbit Hill Road 
               Westborough, MA 01581 

Phone: (508) 389-6360 

 
 

  

 2021 
b. Date of map 

   

 If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 
CMR 10.18). To qualify for a streamlined, 30-day, MESA/Wetlands Protection Act review, please 
complete Section C.1.c, and include requested materials with this Notice of Intent (NOI); OR 
complete Section C.2.f, if applicable. If MESA supplemental information is not included with the NOI, 
by completing Section 1 of this form, the NHESP will require a separate MESA filing which may take 
up to 90 days to review (unless noted exceptions in Section 2 apply, see below). 

 

 

  c.  Submit Supplemental Information for Endangered Species Review  

   1.   Percentage/acreage of property to be altered:  

    (a) within wetland Resource Area 2.4% / 0.22 acres 
percentage/acreage 

    (b) outside Resource Area 11.9% / 1.08 acres 
percentage/acreage 

   2.   Assessor’s Map or right-of-way plan of site 

 2.  Project plans for entire project site, including wetland resource areas and areas outside of 
wetlands jurisdiction, showing existing and proposed conditions, existing and proposed 
tree/vegetation clearing line, and clearly demarcated limits of work     

 (a)    Project description (including description of impacts outside of wetland resource area & 
 buffer zone) 

 
(b)    Photographs representative of the site 

 
 Some projects not in Estimated Habitat may be located in Priority Habitat, and require NHESP review (see https://www.mass.gov/ma-
endangered-species-act-mesa-regulatory-review). 
Priority Habitat includes habitat for state-listed plants and strictly upland species not protected by the Wetlands Protection Act. 
 MESA projects may not be segmented (321 CMR 10.16). The applicant must disclose full development plans even if such plans are 
not required as part of the Notice of Intent process. 

Proposal No. 608163-128112
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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 
Wales 
City/Town 

 C. Other Applicable Standards and Requirements (cont’d) 
 

(c)   MESA filing fee (fee information available at https://www.mass.gov/how-to/how-to-file-for-
a-mesa-project-review). 
Make check payable to “Commonwealth of Massachusetts - NHESP” and mail to NHESP at 
above address 

 

 

   Projects altering 10 or more acres of land, also submit: 

  (d)  Vegetation cover type map of site 

  (e)   Project plans showing Priority & Estimated Habitat boundaries 

 
 (f)  OR Check One of the Following 

 
1.    Project is exempt from MESA review.   

Attach applicant letter indicating which MESA exemption applies. (See 321 CMR 10.14, 
https://www.mass.gov/service-details/exemptions-from-review-for-projectsactivities-in-
priority-habitat; the NOI must still be sent to NHESP if the project is within estimated 
habitat pursuant to 310 CMR 10.37 and 10.59.)         

 

 

  2.    Separate MESA review ongoing.         
a. NHESP Tracking # 

      
b. Date submitted to NHESP 

 
3.  Separate MESA review completed.  

   Include copy of NHESP “no Take” determination or valid Conservation & Management 
   Permit with approved plan.  

 3. For coastal projects only, is any portion of the proposed project located below the mean high water 
 line or in a fish run? 

  a.   Not applicable – project is in inland resource area only   b.   Yes  No 

 If yes, include proof of mailing, hand delivery, or electronic delivery of NOI to either: 

 South Shore - Cohasset to Rhode Island border, and 
the Cape & Islands: 

 
Division of Marine Fisheries -  
Southeast Marine Fisheries Station 
Attn: Environmental Reviewer 
836 South Rodney French Blvd. 
New Bedford, MA  02744 
Email: dmf.envreview-south@mass.gov  

North Shore - Hull to New Hampshire border: 
 

 
Division of Marine Fisheries -  
North Shore Office 
Attn: Environmental Reviewer 
30 Emerson Avenue 
Gloucester, MA 01930 
Email:  dmf.envreview-north@mass.gov  

 

 

 

 Also if yes, the project may require a Chapter 91 license. For coastal towns in the Northeast Region, 
please contact MassDEP’s Boston Office. For coastal towns in the Southeast Region, please contact 
MassDEP’s Southeast Regional Office.   

  c.  Is this an aquaculture project?     d.   Yes  No 

  If yes, include a copy of the Division of Marine Fisheries Certification Letter (M.G.L. c. 130, § 57). 
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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 
Wales 
City/Town 

 C. Other Applicable Standards and Requirements (cont’d) 

Online Users: 
Include your 
document 
transaction 
number 
(provided on your 
receipt page) 
with all 
supplementary 
information you 
submit to the 
Department. 

4. Is any portion of the proposed project within an Area of Critical Environmental Concern (ACEC)? 

a.   Yes  No If yes, provide name of ACEC (see instructions to WPA Form 3 or MassDEP 
Website for ACEC locations). Note: electronic filers click on Website. 

       
b. ACEC 

5. Is any portion of the proposed project within an area designated as an Outstanding Resource Water 
 (ORW) as designated in the Massachusetts Surface Water Quality Standards, 314 CMR 4.00? 

 a.   Yes  No 

6. Is any portion of the site subject to a Wetlands Restriction Order under the Inland Wetlands 
 Restriction Act (M.G.L. c. 131, § 40A) or the Coastal Wetlands Restriction Act (M.G.L. c. 130, § 105)? 

a.   Yes  No 

 7. Is this project subject to provisions of the MassDEP Stormwater Management Standards? 

 a.  Yes. Attach a copy of the Stormwater Report as required by the Stormwater Management 
  Standards per 310 CMR 10.05(6)(k)-(q) and check if: 

 1.  Applying for Low Impact Development (LID) site design credits (as described in   
  Stormwater  Management Handbook Vol. 2, Chapter 3) 

 2.  A portion of the site constitutes redevelopment 

  3.  Proprietary BMPs are included in the Stormwater Management System. 

 b.  No. Check why the project is exempt: 

 1.  Single-family house 

 2.  Emergency road repair 

 3.  Small Residential Subdivision (less than or equal to 4 single-family houses or less than 
  or equal to 4 units in multi-family housing project) with no discharge to Critical Areas. 

 D.  Additional Information 

  This is a proposal for an Ecological Restoration Limited Project. Skip Section D and complete 
Appendix A: Ecological Restoration Notice of Intent – Minimum Required Documents (310 CMR 
10.12).  

  Applicants must include the following with this Notice of Intent (NOI). See instructions for details. 

 Online Users: Attach the document transaction number (provided on your receipt page) for any of 
the following information you submit to the Department.  

 1.  USGS or other map of the area (along with a narrative description, if necessary) containing 
sufficient information for the Conservation Commission and the Department to locate the site. 
(Electronic filers may omit this item.)  

 2.  Plans identifying the location of proposed activities (including activities proposed to serve as 
a Bordering Vegetated Wetland [BVW] replication area or other mitigating measure) relative 
to the boundaries of each affected resource area.  

Proposal No. 608163-128112
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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 
Wales 
City/Town 

 D.  Additional Information (cont’d) 

  3.  Identify the method for BVW and other resource area boundary delineations (MassDEP BVW 
   Field Data Form(s), Determination of Applicability, Order of Resource Area Delineation, etc.), 
    and attach documentation of the methodology.  

 4.  List the titles and dates for all plans and other materials submitted with this NOI. 

 Monson Road Improvements - Roadway NOI & MEPA Environmental Permit Plan Set 
a. Plan Title 

 Weston & Sampson 
b. Prepared By 

Pompeo Casale, P.E. 
c. Signed and Stamped by 

 May 2024 
d. Final Revision Date 

Varies 
e. Scale 

       
f. Additional Plan or Document Title 

      
g. Date 

 5.  If there is more than one property owner, please attach a list of these property owners not 
listed on this form. 

 6.  Attach proof of mailing for Natural Heritage and Endangered Species Program, if needed. 

 7.  Attach proof of mailing for Massachusetts Division of Marine Fisheries, if needed. 

 8.  Attach NOI Wetland Fee Transmittal Form  

 9.  Attach Stormwater Report, if needed.  

  

  

  

  

 E. Fees 
  1.  Fee Exempt: No filing fee shall be assessed for projects of any city, town, county, or district 

   of the Commonwealth, federally recognized Indian tribe housing authority, municipal housing 
   authority, or the Massachusetts Bay Transportation Authority.  

  
Applicants must submit the following information (in addition to pages 1 and 2 of the NOI Wetland 
Fee Transmittal Form) to confirm fee payment:  

 

 

        
2. Municipal Check Number 

      
3. Check date 

        
4. State Check Number 

      
5. Check date 

        
6. Payor name on check: First Name 

      
7. Payor name on check: Last Name 

   

   

June 2024

Scott Bruso, P.E.

Proposal No. 608163-128112

A00860 - 15



John A. Grasso, Jr., Chairman, Board of Selectmen

Michael J. Joyce, P.E. (Weston & Sampson)
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 Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 
NOI Wetland Fee Transmittal Form 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  
 

 

 
Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 
 

A. Applicant Information 

1. Location of Project: 

Monson Road 
a. Street Address 

Wales 
b. City/Town 

exempt 
c. Check number 

exempt 
d. Fee amount 

2. Applicant Mailing Address: 

John 
a. First Name 

Grasso 
b. Last Name 

Town of Wales 
c. Organization 
3 Hollow Road 
d. Mailing Address 
Wales 
e. City/Town 

MA 
f. State 

01081 
g. Zip Code 

 (413) 245-7571 x 100 
h. Phone Number 

(413) 245-3261 
i. Fax Number 

 select@townofwales.net 
j. Email Address 

3. Property Owner (if different): 

      
a. First Name 

      
b. Last Name 

 Town of Wales 
c. Organization 

 3 Hollow Road 
d. Mailing Address 

 Wales 
e. City/Town 

MA 
f. State 

01081 
g. Zip Code 

        
h. Phone Number 

      
i. Fax Number 

       
j. Email Address 

To calculate  
filing fees, refer 
to the category 
fee list and 
examples in the 
instructions for 
filling out WPA 
Form 3 (Notice of 
Intent). 

B. Fees 
Fee should be calculated using the following process & worksheet. Please see Instructions before 
filling out worksheet.  
 
Step 1/Type of Activity: Describe each type of activity that will occur in wetland resource area and buffer zone. 
 
Step 2/Number of Activities: Identify the number of each type of activity. 
 
Step 3/Individual Activity Fee: Identify each activity fee from the six project categories listed in the instructions.  
 
Step 4/Subtotal Activity Fee: Multiply the number of activities (identified in Step 2) times the fee per category 
(identified in Step 3) to reach a subtotal fee amount. Note: If any of these activities are in a Riverfront Area in 
addition to another Resource Area or the Buffer Zone, the fee per activity should be multiplied by 1.5 and then 
added to the subtotal amount. 
 
Step 5/Total Project Fee: Determine the total project fee by adding the subtotal amounts from Step 4. 
 
Step 6/Fee Payments: To calculate the state share of the fee, divide the total fee in half and subtract $12.50. To 
calculate the city/town share of the fee, divide the total fee in half and add $12.50. 
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 B. Fees (continued) 
  Step 1/Type of Activity Step 2/Number 

of Activities 
Step 

3/Individual 
Activity Fee 

Step 4/Subtotal Activity 
Fee 

    

       
  

      
 
 

      
 

      
 
        

  
      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 
               Step 5/Total Project Fee:       
 

                Step 6/Fee Payments:  

                  Total Project Fee: exempt 
a. Total Fee from Step 5 

   State share of filing Fee: exempt 
b. 1/2 Total Fee less $12.50 

  City/Town share of filling Fee: exempt 
c. 1/2 Total Fee plus $12.50 

 C. Submittal Requirements 
 

a.) Complete pages 1 and 2 and send with a check or money order for the state share of the fee, payable to 
the Commonwealth of Massachusetts.  

 
Department of Environmental Protection 

Box 4062 
Boston, MA 02211 

 
b.) To the Conservation Commission: Send the Notice of Intent or Abbreviated Notice of Intent; a copy of 

this form; and the city/town fee payment. 
 

To MassDEP Regional Office (see Instructions): Send a copy of the Notice of Intent or Abbreviated Notice of 
Intent; a copy of this form; and a copy of the state fee payment. (E-filers of Notices of Intent may submit these 
electronically.) 
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NOI Project Narrative 

MassDOT Project 608163 Monson Road Transportation Improvement Project 

 

Introduction 

 

On behalf of the Town of Wales, Weston and Sampson is submitting this Notice of Intent 

(NOI) application for the proposed Monson Road Transportation Improvements Project in 

Wales, Massachusetts. This NOI was prepared in accordance with the Massachusetts 

Wetland Protection Act (MGL c.131 s.40) (“Act”) and implementing Regulations (310 CMR 

10.00). The Town of Wales does not have a local wetlands bylaw. 

 

The purpose of the project is to make roadway, shoulder, and drainage improvements to a 

1.5-mile stretch of Monson Road in Wales. Currently, this section of roadway and 

associated culvert crossings are in poor condition with aging infrastructure and drainage 

issues. Stormwater collection does not meet current development standards. The existing 

culverts are undersized, and overtopping of the roadway occurs during large storms. 

Additionally, Monson Road in this area is experiencing deteriorating roadway conditions. 

 

The project proposes several roadway improvements including full depth pavement 

reconstruction, new four-foot-wide shoulders along Monson Road for pedestrian and 

bicycle use, minor adjustments to the alignment to improve safety, and roadway drainage 

improvements. Portions of the roadway work will result in unavoidable alterations to 

Bordering Vegetated Wetlands (BVW), the 200-foot Riverfront Area (RFA), and the 100-foot 

buffer zone to BVW/Bank.  

 

The project additionally will involve upgrades to several of the existing stream crossings 

along this stretch of Monson Road, as many of the culverts are undersized and do not 

currently meet the Massachusetts Stream Crossing Standards. It is important to note that 

the stream crossing work (culvert upgrades and replacements) that is proposed as part of 

the overall project is subject to Section 24 of the 2014 Transportation Bond Bill (approved 

4/18/2014) and is therefore considered “bridge exempt.” Accordingly, the proposed stream 

crossing work is not subject to Section 61 and Sections 62A to 62I, inclusive, of Chapter 30 

of General Laws, Chapter 91 (Waterways Act) of the General Laws and Section 40 of 

Chapter 131 of the General Laws (Wetlands Protection Act). 

 

For this reason, the subject of this NOI application is limited to the roadway improvements 

and does not include the proposed stream crossing work. Because the stream crossing 

work is not subject to review under the WPA, that portion of the project is being permitted 

through a 401 Water Quality Certificate (WQC) application with the Massachusetts 

Department of Environmental Protection (MassDEP). The culvert replacements will result in 

impacts to BVW and Land Under Water (LUW) and thus require a 401 WQC application 

pursuant to 314 CMR 9.04(4).  All of the proposed impacts to Waters of the United States 

will additionally be permitted through a Pre-Construction Notification (PCN) filing with the 

U.S. Army Corps of Engineers pursuant to Section 404 (33 U.S.C. 1344) of the federal 

Clean Water Act. 
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This proposed project is being submitted as a limited project per 310 CMR 10.53(3)(f) for 

“Maintenance and improvement of existing public roadways, but limited to widening less 

than a single lane, adding shoulders, correcting substandard intersections, and improving 

drainage systems.” 

 

The project is anticipated to be advertised for construction in August or September of 2024 

with the start of construction in Mid-March of 2025. Construction of the project is 

anticipated to be complete by Fall of 2026. 

 

Additional anticipated permits and regulatory reviews for the project include: 

 

- Massachusetts Environmental Policy Act (MEPA) Environmental Notification Form 

(ENF) 

- Massachusetts Endangered Species Act (MESA) (concurrent review with NOI filing) 

- 401 Water Quality Certification (culvert work) 

- Section 404 Pre-Construction Notification (PCN) (roadway and culvert work) 

 

Existing Conditions 

 

Monson Road is a two-lane, Rural Major Collector. The Project is approximately 1.5 miles 

long and is in the western part of Wales, beginning at the Monson Town line and continuing 

east just beyond the intersection of Monson Road and Reed Hill Road. The land use within 

the project route includes paved roadway and associated gravel shoulders, adjacent 

residential properties, wetlands, and undeveloped woodlands. Refer to the locus maps 

provided in Appendix C for a depiction of the project site. 

 

There are a number of wetland resource areas and stream crossings located adjacent to 

Monson Road within the project limits, including Bordering Vegetated Wetlands, 

intermittent streams, and perennial streams. A wetland delineation was conducted by 

Weston & Sampson in October 2023 and March 2024. A wetland delineation report 

including mapping depicting the limits of the delineated resource areas, along with wetland 

determination data forms, is included in Appendix F.  

 

Currently the existing site has an open “country” drainage system consisting of stormwater 

runoff that sheets off the road into undefined swales and wetlands. Cross culverts convey a 

mix of stormwater runoff from the road and streamflow from overland areas. Roadside 

sediment deposits block some of the water from sheeting off the road, which causes water 

to flood the road and damage the road structure. There are also minimal water quality 

measures. There are nine culvert crossings that convey streams and roadside ditch water 

under Monson Road. These water courses eventually discharge into Vinica Brook. The 

existing culverts are undersized, and overtopping of the roadway occurs during large 

storms. 

 

The existing outfalls are in stable condition; however, adjacent to the outfalls in several 

areas the existing banks experience significant erosion which is contributing to poor water 

quality within the immediately adjacent resource areas. 
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Nine culvert crossings convey unnamed streams under Monson Road from north to south, 

and there is one culvert crossing at Sta. 55+20 which conveys a perched wet area from 

south to north. The eight north to south crossings is located at Sta 15+33, Sta. 24+92, Sta. 

34+50 Sta. 43+76, Sta. 46+65, Sta. 50+72, Sta 82+07, and Sta 86+53. These unnamed 

streams eventually discharge into Vinica Brook. The culverts also convey stormwater 

discharge from the northern drainage swales to the southern side of Monson Road. 

 

The site is not located within the mapped 100-year floodplain, according to the current 

FEMA FIRM maps (refer to Figures 3.1 through 3.4 in Appendix C). 

 

There is a discrete area of Priority and Estimated Habitat for Rare Species mapped by the 

Massachusetts Natural Heritage and Endangered Species Program (NHESP) between 

Peck Road and Maynard Road (see Figure 4 in Appendix C). A copy of this NOI will be 

submitted to NHESP for review pursuant to the Massachusetts Endangered Species Act 

(MESA). 

 

Three of the stream crossings, which are perennial watercourses, within the project corridor 

are designated as cold-water fisheries resources by the Massachusetts Division of 

Fisheries and Wildlife (MADFW) (refer to Figure 4 in Appendix C). None of the streams are 

mapped as Outstanding Resource Waters. The project site is not located within an Area of 

Critical Environmental Concern (ACEC). 

 

Proposed Conditions 

 

The project consists of full depth reconstruction of Monson Road within the project limits 

and widening of the road from twenty-two feet to twenty-eight feet (10-foot-wide lanes and 

4-foot-wide shoulders). The 4-foot-wide shoulders will allow for safer bicycle and 

pedestrian use. The project includes sections of bituminous curb and new guardrail with 

up-to-date terminals for increased safety, proper signage, and new pavement markings. To 

complete the proposed roadway improvements, some tree clearing will be required 

adjacent to the existing roadway, some of which will occur in RFA. Limited tree and 

vegetation removal is proposed within the BVW areas, which is being mitigated to the 

maximum extent practicable with the proposed BVW replication areas, as shown on the 

plans. 

 

Minor horizontal and vertical alignment changes are proposed to meet the current design 

standards and improve sight lines. The intersection with Reed Hill Road will be realigned to 

improve sight lines. Superelevation is also proposed along horizontal curves. Piped 

roadway drainage systems consisting of catch basins and manholes are proposed to meet 

the MassDOT drainage design standards and improve the existing drainage conditions. 

 

Drainage swales are proposed in sections where there is no curbing. The swales will have 

a bottom width of one foot and side slopes of 2:1. Three swales will have grass linings, and 

three swales will have modified rockfill linings. 
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Six of the existing stream crossings (seven pipes/culverts) are proposed for replacement 

due to being undersized. In accordance with the Massachusetts Transportation Bond Bill of 

2014, the proposed stream crossing work is exempt from review under the Massachusetts 

Wetlands Protection Act (M.G.L. c.131 §40) and its implementing regulations (310 CMR 

10.00). This work will be permitted under the 401 Water Quality Certification Regulations 

pursuant to 314 CMR 9.04(4). 

 

Outlet protection will be provided for all drainage discharge locations within WPA 

jurisdiction. Additional inlet and outlet improvements are proposed for all the other 

crossings regulated under the bridge exemption.  

 

The means and methods of construction for this project will involve the use of various 

heavy equipment to ensure efficient and effective execution of the roadway improvements. 

Key equipment that will be utilized includes excavators for full-depth road reconstruction 

and the culvert replacements, bulldozers for grading and earthmoving activities, and 

graders to achieve precise grading for the roadway base and shoulder construction. 

Paving machines will be used for the application of new bituminous pavement, and rollers 

will compact the new pavement and subgrade materials.  

 

Backhoes will be employed for trenching and drainage system installation, while dump 

trucks will transport materials such as gravel, asphalt, and excavation debris. Chainsaws 

and wood chippers will be used for tree and vegetation removal, and concrete mixers will 

be used for constructing the bituminous curb and other concrete elements. A crane or 

large excavator will be used for installing new guardrails and other heavy precast 

components, and hydroseeding equipment will be used for applying grass linings in 

drainage swales. Construction activities will be staged to minimize disruption to traffic and 

ensure safety. Traffic control measures will be implemented as necessary, including 

temporary signage, barriers, and flagging operations. 

 

No long-term on-site stockpiling is planned as part of the proposed project. Materials will 

be brought in and taken from site on a daily basis. Short term stockpiling of materials 

immediately adjacent to the specific work area will be required at times. 

 

Construction Access and Sequencing 

 

During construction, Monson Road will remain open to traffic at all times since there is no 

convenient detour route available for traffic. The majority of the roadway and drainage work 

can be constructed while maintaining two-way traffic. However, at the two larger box culvert 

crossings, staged construction and alternating one-way traffic through the use of 

temporary traffic signalization will be required. Detailed staged construction and temporary 

control of water plans have been provided with the permit documents. 

 

Construction of the project is anticipated to begin in Spring of 2025 and is anticipated to 

continue through the Fall of 2026. 

 

 

Proposal No. 608163-128112

A00860 - 23



 
 
 
 

 
 
 

5 

MONSON ROAD WALES, MA 

westonandsampson.com 

Stormwater Management 

 

As a redevelopment project, the proposed project has been designed to meet the 

Massachusetts Stormwater Management Standards to the maximum extent practicable. 

 

The proposed roadway improvements include roadway widening, roadway curbing, and 

super elevating sections of the roadway, which results in significant drainage revisions. 

Piped roadway drainage systems consisting of catch basins and manholes are proposed 

to meet the MassDOT drainage design standards and improve the existing drainage 

conditions. Approximately 0.88 acres of increase in impervious surface (pavement) is 

proposed as part of the project. The watershed areas remain consistent with the existing 

drainage patterns, as only slight modifications to the existing vertical and horizontal 

alignments are proposed. 

 

Drainage swales are proposed in sections where there is no curbing. The swales will have 

a bottom width of one foot and side slopes of 2:1. Three swales will have grass linings, and 

three swales will have modified rockfill linings. In total, 57 new catch basins are proposed 

where no catch basins and closed drainage systems currently exist within the project limits. 

 

Seven closed storm sewer systems are proposed along Monson Road. These systems will 

outfall near the existing cross culverts or proposed drainage swales. Modified rockfill 

aprons are proposed at outlets that do not directly discharge into the outlet protection for 

the culverts. 

 

Of the nine drainage crossings, six of the culverts will be replaced with upgraded sizes 

and/or improved materials, one culvert will be removed, and two culverts will be retained. 

As this work is being permitted under the bridge exemption, it is not included in this NOI, 

but will be permitted under the 401 Water Quality Certification Regulations pursuant to 314 

CMR 9.04(4).  

 

Please refer to the Stormwater Management Report in Appendix D for additional 

information on the proposed closed and open drainage systems for the roadway 

improvement work.  

 

Wetland Resource Area Impacts 

 

Portions of the project will result in impacts to BVW, RFA, and the 100-foot buffer zone to 

BVW/Bank. Resource area impacts have been avoided and minimized to the extent 

practicable through the project design including use of steeper slopes, minimizing the 

roadway width to the extent practicable, and placement of project features where possible 

to avoid fill or impacts in wetlands. The roadway design includes 10-foot travel lanes and 4-

foot shoulders. This required a design criteria exception to provide the 4-foot shoulders 

instead of 5-foot bikes lanes/shoulders or 5-foot buffered bike lanes / shoulders, which 

most MassDOT projects must provide in accordance with MassDOT's complete streets 

requirements. This limited the widening of the road to twenty-eight feet wide instead of 

thirty feet or thirty-four feet. 
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Additionally, structural best management practices (BMPs) including deep sump catch 

basins have been incorporated into the stormwater design to reduce roadway erosion 

while improving stormwater quality. 

 

Unavoidable wetland resource area impacts include those to BVW, RFA, and the 100-foot 

buffer zone associated with the roadway improvements. The project proposes a total of 

238 SF of permanent alterations to BVW as a result of the proposed roadway 

improvements. Specifically, approximately 21 SF of BVW impacts are proposed near 

Station 82 as a result of roadway widening, and approximately 217 SF of impacts are 

proposed near Station 57 as a result of relocating a stone wall to accommodate the 

roadway improvements.  

 

The project also proposes a total of 134 SF of temporary impacts to BVW as a result of 

sediment control installation at the limits of work. The proposed impacts to BVW are 

summarized in Table 1 below. 

 

Table 1. Summary of Impact to Bordering Vegetated Wetlands Within Limit of Work 

Location 

(Approximate 

Station) 

Permanent Impact 

(SF) 

Temporary Impact 

(SF) 

Total Impact (SF) 

57+00 217 74 291 

58+00 0 6 6 

82+00 21 54 75 

CUMULATIVE 238 134 372 

 

The proposed permanent impacts to BVW will be mitigated through the construction of two 

wetland replication areas, as described in the Mitigation section below. Temporary impacts 

to BVW will be restored in kind following construction. Grades will be returned to pre-

existing contours, and the wetlands will be seeded with a native seed mix as needed 

following sediment control removal. 

 

The project proposes a total of 75,329 SF of impact within the Riverfront Area (70,987 SF 

permanent and 4,342 SF temporary). Of that, approximately 31,206 SF of those impacts 

will occur in previously degraded RFA that consists of existing roadway. The following table 

provides a breakdown of where work is occurring within RFA as part of the proposed 

project. Please note, the below table includes only those RFA impacts associated with the 

roadway work and does not include the RFA impacts associated with the bridge exempt 

activities (the culvert replacements), as that work is not subject to review under the 

Wetlands Protection Act. Work proposed in RFA includes the construction of roadside 

grass and modified rock swales, the relocation of stone walls, and construction of 

vegetated and modified rock fill slopes. The temporary impacts proposed in RFA are 

associated with the installation of sediment controls along the limits of work. 
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Table 2. Summary of Impact to Riverfront Area Within Limit of Work* 

Location Permanent Impact 

(SF) 

Temporary Impact 

(SF) 

Total Impact (SF) 

24+91 19,508 848  20,356 

43+70 29,485 2,418 31,903 

50+72   21,994 1,076 23,070 

CUMULATIVE 70,987 4,342 75,329 

 

*These proposed impacts to Riverfront Area do not include impacts associated with the 

Bridge Exemption work. In accordance with the Massachusetts Transportation Bond Bill of 

2014, the proposed work described herein that is associated with bridge repair and 

replacement is exempt from review under the Massachusetts Wetlands Protection Act 

(M.G.L. c.131 §40) and its implementing regulations (310 CMR 10.00).  

 

Lastly, the project proposes approximately 45,289 SF of impacts within the 100-foot buffer 

zone to BVW/Bank associated with the reconstruction of Monson Road, the roadway 

widening activities and proposed drainage improvements. Of the 45,289 SF of impacts to 

the 100-foot buffer zone, approximately 10,700 linear feet of temporary sediment control 

barriers are proposed for the project, some of which will be located within the 100-foot 

buffer zone.  

 

Mitigation 

 

Wetland resource area impacts have been avoided and minimized to the extent practicable 

through the project design including use of steeper slopes, minimizing the roadway width 

to the extent practicable, and placement of project features where possible to avoid fill or 

impacts in wetlands. The roadway design of 10-foot travel lanes and 4-foot shoulders was 

selected as it meets the design criteria and project goals, while limiting the increase in 

impervious area. Additionally, structural best management practices (BMPs) including 

deep sump catch basins have been incorporated into the stormwater design to reduce 

roadway erosion while improving stormwater quality. 

 

Permanent wetland impacts will be mitigated through the construction of two wetland 

replication areas. The proposed 217 SF wetland replication area is depicted on Sheet 16 in 

the permit drawings. The overall project also will include construction of an additional 1,204 

SF wetland replication area to mitigate for unavoidable BVW impacts associated with the 

culvert replacement work (to be permitted under the 401 WQC, as described above). The 

proposed wetland replication areas have been designed to provide greater than 1:1 

mitigation for the total BVW impacts for the overall project, which includes those impacts 

proposed as part of the stream crossing work under the 401 WQC application. 

 

A planting schedule for the 1,204 SF wetland replication area is provided on Sheet 180 of 

the plans in Appendix I. Proposed plantings include highbush blueberry (Vaccinium 

corymbosum), winterberry (Ilex verticillata), cinnamon fern (Osmunda cinnamomea), 

sensitive fern (Onoclea sensibilis), and a native wetland seed mix. The smaller wetland 

replication area will be seeded with a native wetland seed mix. 
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Proposed temporary impacts areas within BVW will be restored in situ after construction 

from the removal of sediment controls and restoration of these areas to pre-existing 

grades. 

 

Due to space constraints on the site (limited to the roadway corridor), and the need to 

reconstruct and widen the roadway in order to meet the project purpose and need, there is 

limited space available for RFA mitigation on site. However, where space allows, shade 

tree plantings are proposed along the roadway corridor. In total, fifty-three trees are 

proposed to be planted along the roadway. Of this, eighteen trees will be planted within 

RFA, and thirteen trees will be planted within the 100-foot buffer zone to BVW. A summary 

of the proposed species is provided in Table 3 below. Please refer to the project plans in 

Appendix I for specific planting locations. 

 

Table 3. Summary of Proposed Shade Tree Plantings along the Project Corridor 

 

Scientific Name Common 

Name 

Caliper Container Remarks 

Cercis canadensis Eastern 

Redbud 

2-2.5” B&B Single stem 

Amelanchier x 

grandiflora 

Serviceberry 2-2.5” B&B Single stem 

Ulmus americana American 

Elm 

2-2.5” B&B  

 

Additional mitigation proposed seeks to address roadside erosion. The existing roadway 

has significant sediment deposits and ponded areas. Pavement unraveling has led to 

erosion at the edge of the pavement. Curbing the proposed roadway will significantly 

reduce the erosion potential at the edge of the pavement and from adjacent properties. 

Sediment from the roadway runoff will be trapped in the 4-foot sumps of the proposed 

catch basins. Natural turf will be established within the graded areas adjacent to the 

roadway.  

 

Under existing conditions many areas within the limit of work are experiencing significant 

roadside erosion which is entering adjacent wetland resource areas. The proposed project 

has been designed for anticipated flows with alterations to the overall grade of the roadway 

and the addition of closed drainage throughout the corridor. This drainage includes sixty 

new sump catch basins and approximately 3,500 linear feet (LF) of new pipe to support the 

closed drainage. All discharges adjacent to wetland resources include preformed scour 

holes to reduce unwanted erosion.  

 

Sediment controls (compost filter tubes or similar) will be installed between the limits of 

work and adjacent wetlands to protect them during construction. Sediment controls are 

depicted on the project plans provided in Appendix I. 
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Compliance with Performance Standards 

 

This proposed project is being submitted for review as a limited project per 310 CMR 

10.53(3)(f) “Maintenance and improvement of existing public roadways, but limited to 

widening less than a single lane, adding shoulders, correcting substandard intersections, 

and improving drainage systems.” 

 

As a limited project, the project must meet the performance standards for wetland resource 

areas to the maximum extent practicable. The project has been designed to minimize and 

avoid impacts to the extent practicable and proposes mitigation for those impacts which 

are unavoidable. 

 

Compliance with the performance standards for BVW and RFA are discussed below. 

 

Bordering Vegetated Wetland  

 

The proposed project will result in approximately 238 SF of permanent BVW impacts as a 

result of the roadway widening work and approximately 134 SF of temporary BVW impacts 

as a result of sediment control installation. This work will be mitigated through the 

construction of a 217 SF wetland replication area, as depicted on Sheet 16 in the permit 

drawings. The overall project will include construction of an additional 1,204 SF wetland 

replication area to mitigate for BVW impacts associated with the culvert replacement work 

(to be permitted under the 401 WQC, as described above). Overall, the two wetland 

replication areas, totaling 1,421 SF, will provide mitigation for all of the project’s proposed 

permanent BVW impacts (both associated with the roadway work and the bridge exempt 

work) at well over a 1:1 ratio.  

 

Any proposed work within BVW must meet the performance standards set forth by the 

WPA. Each performance standard for work in BVW (per 310 CMR 10.55(5)) is provided 

below, followed by an explanation on how the project complies with each standard. 

 

(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. 

 

Impacts to BVW have been avoided and minimized to the maximum extent practicable; 

however, as described above, approximately 238 SF of permanent alterations are 

proposed within BVW in order to conduct the roadway improvements. Please refer to the 

roadway alternatives analysis in Appendix B for additional detail regarding how this 

alternative was selected to balance meeting the project purpose while minimizing impacts 

to BVW. 

 

(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 
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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"). 

 

The proposed roadway improvements will result in the permanent alteration of 238 SF of 

BVW. The two proposed wetland replication areas have been designed to provide greater 

than 1:1 mitigation for the total BVW impacts for the overall project, which includes those 

impacts proposed as part of the stream crossing work under the 401 WQC application. 

 

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

the lost area. 

 

The proposed replacement areas are contiguous with existing BVWs on site and have been 

designed to be equivalent with regard to the existing ground water and surface elevation. 

 

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. 

 

The 217 SF replication area is proposed adjacent to the BVW impact area associated with 

the relocation of the stone wall at STA 57. The proposed 1,204 SF replication area is 

located contiguous to an existing BVW immediately adjacent to the limits of the roadway 

grading. The areas of BVW impact are spread throughout the site but are all located 

immediately adjacent to a stream and the existing roadway grading. The proposed wetland 

replacement areas are in the same general configuration with relation to the landscape as 

the proposed impact areas.  

 

4. The replacement area shall have an unrestricted hydraulic connection to the same water 

body or waterway associated with the lost area. 

 

The 217 SF replication area will have an unrestricted hydraulic connection to the same 

waterway as the lost area in that location. The second proposed replacement area is 

located immediately adjacent to a stream. The areas of BVW impact are spread throughout 

the site but are all located immediately adjacent to a stream and the existing roadway 

grading. The proposed location for the 1,204 SF replication area was the only location on 

site that was suitable for the appropriately sized wetland replication 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. 

 

The 217 SF replication area will be located within the same general reach of the wetland as 

the lost area. As stated above, the proposed 1,204 SF replacement area is located 

immediately adjacent to a stream. The areas of BVW impact are spread throughout the site 

but are all located immediately adjacent to a stream and the existing roadway grading. The 
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proposed location for the larger replacement area was the only location on site that was 

suitable for a replication area of this size. 

 

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 to 

prevent erosion in accordance with standard U.S. Soil Conservation Service methods.  

 

The two wetland replication areas will be monitored by a qualified wetland scientist for a 

minimum of two growing seasons after construction to ensure that at least 75% of the 

surface of each replication area is established with native wetland vegetation following two 

growing seasons. 

 

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. 

 

All appropriate performance standards for resource areas on site have been addressed in 

this narrative. The impacts to adjacent BVW resources have been minimized to the 

maximum extent possible as part of this proposed project. Measures to avoid and 

minimize impacts to BVW resources include the use of steeper slopes and minimizing the 

roadway width to the extent practicable. Please refer to the Alternatives Analysis in 

Appendix B for additional detail. 

 

(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 five hundred square feet. 

 

The proposed project will result in approximately 238 SF of permanent BVW impacts as a 

result of the roadway widening work.  

 

2. said portion extends in a distinct linear configuration ("finger-like") into adjacent uplands; 

and 

 

The proposed impact areas extend into a linear configuration into adjacent uplands. 

 

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. 
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The proposed stone wall relocation that will result in 217 SF of permanent wetland impacts 

is unavoidable and is necessary to accommodate the roadway widening work in this 

location. These impacts have been avoided and minimized to the maximum extent 

possible, and appropriate mitigation will be provided. The additional 21 SF of BVW 

proposed to be permanently impacted at the eastern end of the project will be mitigated 

through construction of the 1,204 SF replication area. 

 

(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.  

 

A portion of the proposed roadway work is located within NHESP-mapped Estimated 

Habitats of Rare Wildlife and Priority Habitats of Rare Species. As part of this proposed 

project, a Massachusetts Endangered Species Act (MESA) determination was previously 

sought and a determination was issued on February 9, 2018, which indicated that the 

project would not result in a prohibited Take of state-listed rare species. Since the previous 

submission, plans have changed, and the previous determination has expired (See 

Appendix H for a copy of the previous determination – NHESP File No. 18-37517). As a 

result, this NOI is being submitted to NHESP for streamlined MESA review in conjunction 

with this NOI application. 

 

(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): 

  

No portion of the proposed project area is located within an Area of Critical Environmental 

Concern. 

 

Riverfront Area 

 

The project proposes a total of 75,329 SF of impact within the Riverfront Area (70,987 SF 

permanent and 4,342 SF temporary). Of that, approximately 31,206 SF of those impacts 

will occur in previously degraded RFA that consists of existing roadway. Work proposed in 

RFA includes the construction of roadside grass and modified rock swales, the relocation 

of stone walls, and the construction of vegetated and modified rock fill slopes. The 

temporary impacts proposed in RFA are associated with the installation of sediment 

controls along the limits of work. 

 

Due to the layout of the roadway and the need to widen the existing roadway in order to 

meet the project need, impacts to RFA were unavoidable. Please refer to the Alternatives 

Analysis in Appendix B, and the information below regarding compliance with the 

performance standards for RFA. 
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The project is considered a redevelopment project as defined under the WPA (310 CMR 

10.04), which states, in part: 

 

Redevelopment means replacement, rehabilitation, or expansion of existing structures, 

improvement of existing roads or reuse of degraded or previously developed areas for 

purposes of 310 CMR 10.58, governing work in the riverfront area. For purposes of the 

Stormwater Management Standards as provided in 310 CMR 10.05(6)(k) through (q), 

redevelopment is defined to include the following projects: 

 

(a) Maintenance and improvement of existing roadways including widening less than a 

single lane, adding shoulders, correcting substandard intersections, improving 

existing drainage systems, and repaving. 

 

Each performance standard for work in RFA for redevelopment projects area (per 310 CMR 

10.58 (5)) is provided below, followed by an explanation on how the project complies with 

each standard. 

 

(a) At a minimum, proposed work shall result in an improvement over existing 

conditions of the capacity of the riverfront area to protect the interests identified in 

M.G.L. c. 131 § 40. 

 

The proposed work will be located within the limits of the roadway right of way and 

associated roadway easements. Roadway widening is proposed in order to meet 

the project purpose and need; however, roadway widening, and the extent of 

impervious surface being added has been minimized to the extent practicable while 

still meeting the project purpose and need. Please refer to the alternatives analysis 

in Appendix B for additional information.  

 

The proposed project will result in an improvement over existing conditions, as 

subsurface drainage systems consisting of catch basins and manholes are 

proposed to improve the existing drainage conditions along the roadway. Currently, 

this section of roadway and associated culvert crossings are in poor condition with 

aging infrastructure and drainage issues. Stormwater collection does not meet 

current development standards. The existing culverts are undersized, and 

overtopping of the roadway occurs during large storms. Additionally, Monson Road 

in this area is experiencing deteriorating roadway conditions. The proposed project 

will improve conditions through reconstruction and widening of the roadway, and 

through the proposed culvert replacements and new subsurface drainage 

improvements to improve stormwater management. 

 

(b) Stormwater management is provided according to standards established by the 

Department. 

 

As a redevelopment project, the proposed project has been designed to meet the 

Massachusetts Stormwater Management Standards to the maximum extent 
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practicable. Please refer to the Stormwater Management Report in Appendix D for 

additional information.  

 

(c) Within 200-foot riverfront areas, proposed work shall not be located closer to the 

river than existing conditions or one hundred feet, whichever is less, or not closer 

than existing conditions within 25-foot riverfront areas, except in accordance with 

310 CMR 10.58(5)(f) or (g). 

 

The proposed work adjacent to perennial streams will occur within previously 

developed and degraded areas consisting of existing roadway. Work proposed 

within the RFA includes grading and roadway widening, as well as stormwater 

improvements which are necessary in order to improve drainage conditions along 

Monson Road. 

 

(d) Proposed work, including expansion of existing structures, shall be located 

outside the riverfront area or toward the riverfront area boundary and away from the 

river, except in accordance with 310 CMR 10.58(5)(f) or (g). 

 

Proposed work must occur within the Riverfront Area due to the need to improve 

the existing perennial stream crossings along the project corridor and improve 

drainage conditions along the roadway. Additionally, the project must occur within 

the RFA since the existing roadway currently encroaches into the area. 

 

(e) The area of proposed work shall not exceed the amount of degraded area, 

provided that the proposed work may alter up to 10% if the degraded area is less 

than 10% of the riverfront area, except in accordance with 310 CMR 10.58(5)(f) or 

(g). 

 

As a limited project, the project is seeking flexibility with meeting this performance 

standard. This project is a roadway project with three perennial stream crossings. 

Due to the work needing to occur within the existing roadway corridor and right-of-

way, impacts to RFA were unavoidable. However, the project proposes to limit 

impervious area to the maximum extent practicable, as described in the Alternatives 

Analysis in Appendix B.  

 

Due to space constraints on the site (limited to the roadway corridor), and the need 

to reconstruct and widen the roadway in order to meet the project purpose and 

need, there is limited space available for RFA mitigation on site. However, where 

space allows, shade tree plantings are proposed within RFA along the roadway 

corridor. In total, eighteen trees are proposed to be planted along the roadway 

corridor within RFA. Proposed species are included in the table below. Please refer 

to the project plans in Appendix I for specific planting locations. 

 

Proposed plantings will include the following: 
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Scientific 

Name 

Common 

Name 

Caliper Container Remarks 

Cercis 

canadensis 

Eastern 

Redbud 

2-2.5” B&B Single stem 

Amelanchier 

x grandiflora 

Serviceberry 2-2.5” B&B Single stem 

Ulmus 

americana 

American 

Elm 

2-2.5” B&B  

 

 

(f) When an applicant proposes restoration on-site of degraded riverfront area, 

alteration may be allowed notwithstanding the criteria of 310 CMR 10.58(5)(c), (d), 

and (e) at a ratio in square feet of at least 1:1 of restored area to area of alteration 

not conforming to the criteria. Areas immediately along the river shall be selected 

for restoration. Alteration not conforming to the criteria shall begin at the riverfront 

area boundary. Restoration shall include: 

1. removal of all debris, but retaining any trees or other mature vegetation.  

trees or other mature vegetation.  

2. grading to a topography which reduces runoff and increases infiltration. 

3. coverage by topsoil at a depth consistent with natural conditions at the site; and 

4. seeding and planting with an erosion control seed mixture, followed by plantings 

of herbaceous and woody species appropriate to the site. 

 

As a limited project, the project is seeking flexibility with meeting this performance 

standard. The applicant proposes to meet this performance standard to the 

maximum extent practicable given the space constraints on site. Where space 

allows, shade tree plantings are proposed along the roadway corridor. Please refer 

to the project plans in Appendix I for specific planting locations. 

 

(g) When an applicant proposes mitigation either on-site or in the riverfront area 

within the same general area of the river basin, alteration may be allowed 

notwithstanding the criteria of 310 CMR 10.58(5)(c), (d), or (e) at a ratio in square 

feet of at least 2:1 of mitigation area to area of alteration not conforming to the 

criteria or an equivalent level of environmental protection where square footage is 

not a relevant measure. Alteration not conforming to the criteria shall begin at the 

riverfront area boundary. Mitigation may include off-site restoration of riverfront 

areas, conservation restrictions under M.G.L. c. 184, §§ 31 through 33 to preserve 

undisturbed riverfront areas that could be otherwise altered under 310 CMR 10.00, 

the purchase of development rights within the riverfront area, the restoration of 

bordering vegetated wetland, projects to remedy an existing adverse impact on the 

interests identified in M.G.L. c. 131, § 40 for which the applicant is not legally 

responsible, or similar activities undertaken voluntarily by the applicant which will 

support a determination by the issuing authority of no significant adverse impact. 

Preference shall be given to potential mitigation projects, if any, identified in a River 

Basin Plan approved by the Secretary of the Executive Office of Energy and 

Environmental Affairs. 
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As a limited project, the project is seeking flexibility with meeting this performance 

standard. The applicant proposes to meet this performance standard to the 

maximum extent practicable given the space constraints on site. Where space 

allows, shade tree plantings are proposed along the roadway corridor. Please refer 

to the project plans in Appendix I for specific planting locations. 

 

(h) The issuing authority shall include a continuing condition in the Certificate of 

Compliance for projects under 310 CMR 10.58(5)(f) or (g) prohibiting further 

alteration within the restoration or mitigation area, except as may be required to 

maintain the area in its restored or mitigated condition. Prior to requesting the 

issuance of the Certificate of Compliance, the applicant shall demonstrate the 

restoration or mitigation has been successfully completed for at least two growing 

seasons. 

 

As a roadway project, maintenance will be required within the roadway right-of-way. 

The applicant proposes to install shade tree plantings along the roadway where 

space allows, as discussed above and shown on the plans in Appendix I. Those 

plantings will be monitored to ensure their viability and success for at least two 

growing seasons, as required. 

 

 

Conclusion 

 

Weston and Sampson are submitting this Notice of Intent (NOI) application for the Monson 

Road Transportation Improvements Project on behalf of the Town of Wales. The purpose of 

the project is to make roadway, shoulder, and drainage improvements to a 1.5-mile stretch 

of Monson Road. Currently, this section of roadway and associated culvert crossings are in 

poor condition with aging infrastructure and drainage issues. Stormwater collection does 

not meet current development standards. The existing culverts are undersized, and 

overtopping of the roadway occurs during large storms. Additionally, Monson Road in this 

area is experiencing deteriorating roadway conditions.  

 

The proposed project will improve drainage conditions and provide for a safer roadway 

while also minimizing wetland resource area impacts to the maximum extent practicable. 

Mitigation has been provided for unavoidable impacts. The project is eligible for review as 

a limited project under the WPA, as described in the NOI. Therefore, the Applicant 

respectfully requests that the Commission issue an Order of Conditions approving the 

Project to protect the interests identified in the Wetlands Protection Act. 
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Alternatives Analysis – Notice of Intent 

 

Weston & Sampson completed an alternatives analysis for Monson Road Transportation 

Improvements project in the Town of Wales, Massachusetts.  The following information is presented 

below: 

 

▪ Summary of Proposed Improvements 

▪ Summary of Alternatives Considered for the Project  

 

These proposed alternatives cover the roadway work only and not the culvert replacements, which 

fall under the bridge exemption. In accordance with the Massachusetts Transportation Bond Bill of 

2014, the culvert replacements are exempt from review under the Massachusetts Wetlands 

Protection Act (M.G.L. c.131 §40) and its implementing regulations (310 CMR 10.00). 

 

SUMMARY OF PROPOSED IMPROVEMENTS 

 

The proposed project is a full depth reconstruction of Monson Road, which includes widening the 

roadway, intersection improvements, and drainage improvements.  The proposed project will 

include addition of curbing and piped drainage systems to alleviate flooding and improve water 

quality within the project site. 

 

The proposed plan includes the following elements: 

 

▪ Reconstruct roadway (2 lanes; 10-foot wide lanes with 4-foot wide shoulders). 

▪ Improve site lines with minor horizontal and vertical alignment changes. 

▪ Add superelevation to curves. 

▪ Install deep sump catch basins.  

▪ Replace six (6) stream crossings (seven pipe/culvert replacements). 

▪ Maintain erosion and sedimentation control measures throughout the project.  

 

Drawings of the proposed project are included with the Notice of Intent Application. The proposed 

activities are improvements over existing conditions. Curbing sections of the proposed roadway and 

providing deep sump catch basins will reduce the amount of suspended solids in the stormwater 

discharge. 

 

SUMMARY OF ALTERNATIVES CONSIDERED FOR THE PROJECT 

 

The development of the proposed plan took into account the following alternatives: 

▪ No action alternative. 

▪ Road reconstruction with open drainage system. 

▪ Road reconstruction with 32’ wide roadway with closed drainage system. 

▪ Road reconstruction with 28’ wide roadway with open and closed drainage systems. 

 

No Action Alternative 

 

The no action alternative was reviewed during the initial stages of the project development.  This 

alternative would leave the roadways and culverts in poor condition with aging infrastructure and 

drainage problems.  Stormwater collection would not meet current development standards. This 

proposed alternative would have no direct impact on wetland resource areas however, there would 
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also be no improvement upon existing conditions. This proposed alternative does not meet the 

purpose or need for the project which is why it was not considered further.  

 

Road Reconstruction (Open Drainage System) 

 

The existing conditions of Monson Road include stormwater that sheets off the road into undefined 

swales and wetlands.  Maintaining the open drainage system was considered to reduce the cost of 

installation of a piped system.  The channels by themselves do not provide water quality treatment.  

Sediment forebays or equivalent Best Management Practices (BMPs) are required to be constructed 

with drainage channels to count toward stormwater treatment.  Constructing these BMPs would 

require a sizeable amount of space, and potential property takes.  Excavating defined channels 

would have increased wetland impacts comparable to the 28’ wide roadway reconstruction 

alternative due to the property takes which would be necessary. This lateral expansion would move 

impacts further into adjacent wetland resources. This proposed alternative would also not result in 

an improvement over existing conditions which does not meet the Riverfront Area redevelopment 

performance standards.  

 

Road Reconstruction (32’ wide) 

 

A roadway with 11’ travel lanes and 5’ wide shoulders (32’ wide) was considered to meet the design 

criteria and improve pedestrian and bicycle accommodations.  A closed drainage system with 

curbing was considered in this alternative along with replacing culverts and end walls.  Widening the 

road from 22’ to 32’ would increase impervious cover, which would increase stormwater flow.  

Removing open drainage swales would reduce sedimentation into wetlands however this alternative 

would have increased wetland impacts comparable to the 28’ wide roadway reconstruction 

alternative due to the property takes which would be necessary. This lateral expansion would move 

impacts further into adjacent wetland resources. 

 

Road Reconstruction (28’ wide) 

   

This roadway design includes 10-foot travel lanes and 4-foot shoulders. This required a design 

criteria exception to provide the 4-foot shoulders instead of 5-foot bikes lanes/shoulders or 5-foot 

buffered bike lanes/shoulders, which most MassDOT projects must provide in accordance with 

MassDOT's complete streets requirements. This limits the widening of the road to 28 feet wide 

instead of 30 feet or more. Additionally, structural best management practices (BMPs) including 

deep sump catch basins have been incorporated into the stormwater design to reduce roadway 

erosion while improving stormwater quality. This alternative would also include replacing culverts 

and replacing end walls.  Wetland impacts are the smallest with this proposed alternative as the 

lateral expansion is conservative. This alternative also reduces sedimentation from existing erosion 

into wetland resources resulting in an overall improvement over existing conditions.  

 

The 28’ wide roadway alternative was chosen because this alternative meets the design standards 

with the smallest increase in impervious area. This alternative also includes structural BMPs including 

deep sump catch basins. This alternative will reduce erosion of the road while improving stormwater 

quality.  

 

Redevelopment Project 
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Per 310 CMR 10.04 Redevelopment means replacement, rehabilitation, or expansion of existing 

structures, improvement of existing roads or reuse of degraded or previously developed areas for 

purposes of 310 CMR 10.58, governing work in the Riverfront Area.  For purpose of the Stormwater 

Management Standards as provided in 310 CMR 10.05(6)(k) through (q), redevelopment is defined 

to include the following projects: 

 

(a)   maintenance and improvement of existing roadways including widening less than a 

single lane, adding shoulders, correcting substandard intersections, improving existing 

drainage systems and repaving; 

 

The proposed work within the Riverfront Area is for the maintenance and improvement of an existing 

road, including widening less than a single lane, adding shoulders, correcting substandard 

intersections, improving existing drainage systems and repaving. As such, work at this site is 

considered re-development work in Riverfront Area.   

 

Upon completion of construction the resulting conditions will include improved stormwater handling 

utilizing subsurface drainage which will result in an improvement over existing conditions to the 

interests identified in M.G.L. c. 131 § 40. 
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1.0 INTRODUCTION 

 
This Stormwater Management Report has been developed on behalf of the Town of Wales, MA for the 

Monson Road Transportation Improvement Project (TIP). Monson Road is a two-lane, Rural Major 

Collector.  The project is located along Monson Road beginning at the Wales/Monson town line and 

traveling east about 1.5 miles to Reed Hill Road.  See Attachment A for a Locus Map of the Project 

Location.  This project consists of full depth reconstruction of Monson Road within the project limits and 

widening the road from 22’ to 28’ (10’ wide lanes and 4’ wide shoulders).  Minor horizontal and vertical 

alignment changes are proposed to meet the current design standards and improve sight lines.  

Superelevation is also proposed along horizontal curves. 

 

Currently the existing site has an open “country” drainage system consisting of stormwater runoff that 

sheets off the road into undefined swales and wetlands. Cross culverts convey a mix of stormwater 

runoff from the road and streamflow from overland areas. Roadside sediment deposits block some of 

the water from sheeting off the road, which causes water to flood the road and damage the road 

structure. There are also minimal water quality measures.  There are nine culvert crossings that convey 

streams and roadside ditch water under Monson Road.  These water courses eventually discharge into 

Vinica Brook. The existing culverts are undersized, and overtopping of the roadway occurs during large 

storms. 

 

The proposed project includes grass and modified rockfill lined swales in addition to closed drainage 

systems and curbing. Six of the existing culverts will be modified as described in Section 4.0. These 

drainage improvements will alleviate flooding and improve water quality within the project site. The 

project site is considered to be categorized as a redevelopment project according to the definition within 

volume 2, chapter 3 of the Massachusetts Stormwater Handbook. The project involves maintenance 

and improvement of existing roadways, including widening less than a single lane, adding shoulders, 

correcting substandard intersections, improving existing drainage systems, and repaving. 

 

The drainage requirements are summarized in the Stormwater Checklist found in Attachment B. 

 

2.0 DESIGN METHODOLOGIES 

 
The survey performed for this project has been used in conjunction with the Mass GIS LIDAR Data to 

delineate drainage area limits for this project. The watershed area for each structure (both existing and 

proposed) was finalized based on a detailed field investigation. 

 

The Massachusetts Highway Department Project Development & Design Guide - Chapter 8 (Drainage 

and Erosion Control) has been used as a guideline for the roadway drainage design.  Rational Method 

is used for determining runoff peak flows and design spreads of the road drainage system for a 10-year 

frequency design storm.  The storm drainage systems were evaluated and designed using Hydraflow 

Storm Sewers Extension for AutoCAD Civil 3D 2023.   An IDF curve for the project site was derived to 

depict the current precipitation intensities as summarized in the NOAA Atlas 14 Precipitation Data. 

 

A proposed drainage area spreadsheet was composed to compute total areas and C-values for each 

catch basin. The runoff coefficients used are 0.9 for paved areas, 0.3 for grassy areas and 0.2 for 

unimproved areas (woods).  A minimum time of concentration of 5 minutes was used for paved areas.  
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The hydraulic flow capacity of each drainage system was determined through gutter flow, storm sewer 

design, and hydraulic grade line analyses.  The results of these calculations are presented using the 

Hydraflow Storm Sewers Program (see Attachment C for Drainage Report).  

 

The culverts that cross Monson Road are designed for a 25-year frequency design storm because 

Monson Road is a Rural Major Collector.  The existing and proposed culverts were analyzed and 

designed using HY-8 Culvert Hydraulic Analysis Program version 7.50. The HY-8 Reports are included 

in the Drainage Report in Attachment C.  

 

3.0 EXISTING DRAINAGE CONDITIONS 

 
The existing drainage at Monson Road includes stormwater sheeting into undefined drainage swales 

and streamflow to culvert crossings. There are no existing closed drainage systems within the project 

area. The total impervious area of the existing roadway within the project limits is 4.2 acres and the total 

pervious area consisting mainly of lawn, brush and lightly wooded areas is 4.5 acres. Sediment deposits 

cause the stormwater to flood the road, which causes the pavement to unravel. Eight culvert crossings 

convey unnamed brooks under Monson Road from north to south, and there is one culvert crossing at 

Sta. 55+20 which conveys a perched wet area from south to north.  The eight north to south crossings 

are located at Sta 15+33, Sta. 24+92, Sta. 34+50 Sta. 43+76, Sta. 46+65, Sta. 50+72, Sta 82+07, 

and Sta 86+53. These unnamed brooks eventually discharge into Vinica Brook.  The culverts also 

convey stormwater discharge from the northern drainage swales to the southern side of Monson Road. 

The existing culverts were modeled with HY-8. The models show that stormwater overtops the road for 

most of the culverts during a 25-year design storm. See Attachment C for Drainage Report and HY-8 

output.  

 

 
4.0 PROPOSED DRAINAGE CONDITIONS 

 
The proposed roadway improvements include roadway widening, roadway curbing, and super elevating 

sections of the roadway, which results in significant drainage revisions. Piped roadway drainage 

systems consisting of catch basins and manholes are proposed to meet the MassDOT drainage design 

standards and improve the existing drainage conditions. The proposed impervious area within the 

project limits is 5.3 acres and the total pervious area consisting mainly of lawn, brush and lightly wooded 

areas is 3.8 acres. 0.70 acres of the proposed pavement is new impervious area. The watershed areas 

remain consistent with the existing drainage patterns as only slight modifications to the existing vertical 

and horizontal alignments is proposed. Based on site investigations, historical records, and GIS data, 

the proposed drainage areas were determined which can be found in the Drainage Report in Attachment 

C. 

 

Drainage swales are proposed in sections where there is no curbing.  The swales will have a bottom 

width of 1 FT and side slopes of 2:1. Three swales will have grass linings, and three swales will have 

modified rockfill linings.  See Attachment C for the Drainage Report that describes each swale and 

contains swale design calculations.  The swales were designed to withstand the shear stress from a 10-

year design frequency storm.   

 

Seven closed storm sewer systems are proposed along Monson Road.  See Attachment C for the 

Drainage Report that describes each system and contains Hydraflow Storm Sewer Reports.  These 
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systems shall outfall near the existing cross culverts or proposed drainage swales.  Modified rockfill 

aprons are proposed at outlets that do not directly discharge into the outlet protection for the culverts. 

 

The nine drainage crossing locations will remain the same, but six of the culverts will be replaced with 

upgraded sizes and/or improved materials, one culvert will be removed, and two culverts will be retained. 

See Attachment C for the Drainage Report which contains the proposed culvert reports.  The culvert 

crossings are sized to convey a 25-year storm as described in Section 2 Design Methodologies. The 

12” CPP culvert at STA 15+33 will be replaced by an 18” RCP culvert. The two twin pipe culverts at STA 

24+92 will be replaced by an R.C.C box culvert of span 9.5 ft and rise 6.5 ft. The 15” culvert of unknown 

material at STA 34+50, which does not convey any streams or connect any wetland areas, will be 

removed and the flow will be conveyed by the proposed roadside swale and overland flow to the 

crossing at 24+92.  The 12” CMP culvert at STA 43+76 will be replaced with twin 12” RCP culverts with 

flared ends on both the inlet and outlet. The 12” CPP culvert at STA 46+65 will be replaced by a 12” 

RCP culvert with a flared end at both the inlet and outlet.  The 36” PVC pipe culvert at STA 50+72 will 

remain and the 12” CMP crossing at STA 55+20 will also remain. The 12” CMP crossing at STA 82+07 

will be replaced by an 18” RCP culvert. Finally, the 24” stone box culvert which crossed diagonally under 

Monson Road near STA 86+53 will be replaced by a well-defined box culvert of span 8 ft and rise 4.5 

ft. A newly proposed 18” RCP cross culvert will be installed under the re-aligned Reed Hill Road at Sta. 

1+50. 

 

Outlet protection will be provided for all culvert crossings. The existing scour hole at STA 24+92 will be 

preserved and enhanced with native streambed material. The existing scour hole at STA 50+72 will be 

preserved and not modified. The outfalls at STA 15+33, STA 43+76, STA 46+65, STA 73+25, and STA 

82+07 will have proposed modified rockfill aprons for outlet protection.  Outlet Protection Calculations 

are in the Drainage Report in Attachment C.  

 

Water Quality: 

The existing roadway has significant sediment deposits and ponded areas.  Pavement unraveling led to 

erosion at the edge of the pavement. Curbing the proposed roadway will significantly reduce the erosion 

potential at the edge of the pavement and from adjacent properties. Sediment from the roadway runoff 

will be trapped in the 4-foot sumps of the proposed catch basins.  Natural turf will be established within 

the graded areas adjacent to the roadway.  Street sweeping will be conducted on a regular basis.  

 

At the existing outfalls, there is no evidence of erosion.  All banks are stable with heavy vegetation and 

scour holes containing large rocks. A long-term Pollution Prevention Plan/ Operation and Maintenance 

Plan is included in Attachment D. This plan clearly identifies that the Town Highway maintenance will be 

responsible for inspections and periodic maintenance, which includes street sweeping and sediment 

removal. 

 

5.0 THE STORMWATER MANAGEMENT STANDARDS 

 
The Massachusetts Department of Environmental Protection (MassDEP) developed the Stormwater 

Policy that includes the ten Stormwater Management Standards.  These standards address water quality 

and water quantity.  It should be noted that the upstream watershed areas are unchanged. Minor 

increases in flows will have negligible effect on the discharges in Vinica Brook. This roadway 
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redevelopment project was designed to comply with the standards up to the maximum extent 

practicable. See Attachment B for the Stormwater Checklist. 

 

Standard 1: No new stormwater conveyances (e.g. outfalls) may discharge untreated stormwater directly 

to or cause erosion in wetlands or waters of the Commonwealth. 

 

The proposed project will create seven new closed drainage systems, but none of these systems will 

include new untreated discharges.  The redevelopment project includes widening Monson Road and 

adding a shoulder for the safety of pedestrians and bikes. The total increase in impervious area is 0.88 

acres, and the total increase in flow for a 10-yr storm event is 3.83%.  The new pipe discharges will be 

treated by standard water quality measures to the maximum extent practicable as indicated in the 

Standard 4 explanation. Outfall protection is proposed for each new outfall and is summarized with 

backup calculations in the Drainage Report in Attachment C.  

 

Standard 2: Stormwater management systems shall be designed so that post-development peak 

discharge rates do not exceed pre-development peak discharge rates. 

 

The proposed project will include roadway widening with the addition of 4-ft shoulders to improve safety 

conditions and meet the requirements of MassDOT.  Retention or detention is not practicable within the 

roadway right of way.  The total increase in flows is 1.7 cfs for the 10 Year storm, which is a 3.83% 

increase over the pre-development peak discharge rate. The total increase in flows for the 2 Year storm 

is 1.2 cfs. The increase in flow is distributed across multiple outfalls and culvert crossings as shown in 

Tables 1 and 2 below. The increase in flow was calculated with the Rational Method based on the 

increase in impervious area per drainage area. This flow will be treated with catch basins with deep 

sumps as well as natural grass and lined swales.  The flow will discharge to areas with outlet protection 

(level spreaders, modified rockfill aprons, or scour holes), which will reduce the velocity of the flow 

allowing sediment to deposit and decrease potential erosion.  

 

Table 1. Increase in Flows for 10-year Design Frequency Storm 

Drainage Area Existing Flow (cfs) Proposed Flow (cfs) Increase in Flow (cfs) 

Sta 11+50 to 14+10 4.47 4.56 0.09 

Sta 15+30 Crossing 8.21 8.42 0.21 

Sta 24+93 Crossing 8.15 8.41 0.26 

Sta 31+62 Outlet/ Runoff 5.39 5.61 0.22 

Sta 43+76 Crossing 1.42 1.52 0.10 

Sta. 46+65 Crossing 1.82 1.76 -0.05 

Sta 50+72 Crossing 5.34 5.65 0.31 

Sta 73+23 Outlet/ Runoff 3.36 3.50 0.13 

Sta 82+00 Outlet/ Runoff 4.57 4.85 0.28 

Sta 85+72 Outlet/ Crossing 2.20 2.36 0.16 

Total 44.9 46.6 1.7 

 
The largest increase in flow is 0.31 cfs at the 50+72 crossing.  The flow will be dissipated by an existing 

scour hole before traveling downstream to an unnamed brook. At all the crossings with proposed 

improvements, there will be a reduction in velocity due to increased openness ratios in the box culverts 

and larger proposed pipe diameters. 
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Table 2. Increase in Flows for 2-year Design Frequency Storm 

Drainage Area Existing Flow (cfs) Proposed Flow (cfs) Increase in Flow (cfs) 

Sta 11+50 to 14+10 3.05 3.11 0.06 

Sta 15+30 Crossing 5.60 5.75 0.15 

Sta 24+93 Crossing 5.55 5.73 0.18 

Sta 31+62 Outlet/ Runoff 3.67 3.82 0.15 

Sta 43+76 Crossing 0.96 1.03 0.07 

Sta. 46+65 Crossing 1.24 1.20 -0.04 

Sta 50+72 Crossing 3.64 3.85 0.21 

Sta 73+23 Outlet/ Runoff 2.29 2.38 0.09 

Sta 82+00 Outlet/ Runoff 3.11 3.30 0.19 

Sta 85+72 Outlet/ Crossing 1.50 1.61 0.11 

Total 30.6 31.8 1.2 

 

This roadway project requires road widening, which causes an increase in flow.  The site does not 

contain areas to detain or retain stormwater runoff due to lack of available space within the public layout.  

The stormwater is treated before discharge, and the outlets contain outlet protection to reduce potential 

erosion. This roadway redevelopment project will comply with this standard up to the maximum extent 

practicable. 
 

Standard 3: Loss of annual recharge to groundwater shall be eliminated or minimized through the use of 

infiltration to the maximum extent possible. At a minimum, the annual recharge from the post-development 

site shall approximate the annual recharge from pre-development conditions based on soil type 

 

Due to the limitations of right-of-way and existing utilities, there is insufficient space for the installation 

of recharge BMPs. Efforts were made to reduce the amount of curbing to allow roadway runoff into 

pervious areas. Roadside swales, including natural grass swales as well as modified rockfill lined swales 

are proposed along the corridor to help promote infiltration and provide disconnection. Additionally, the 

creation of approximately 75 linear feet of re-routed and daylighted stream channel increases the land 

under water area and promotes further recharge. Due to this project being a redevelopment, this 

standard complies to the maximum extent practicable. 

  

Standard 4: For new development, stormwater management systems shall be designed to remove 80% 

of the average annual post-construction load of Total Suspended Solids (TSS) 

 
This project is a limited project that does not include modifications to the upstream watersheds, but only 

improvements to the existing roadway and storm drainage systems. All proposed drainage structures 

will have 4’ deep sumps. Natural grass and lined swales are proposed to the maximum extent 

practicable to keep stormwater off of the roadway, promote infiltration, and contribute to TSS removal. 

 

Standard 5: Stormwater discharges from areas with higher potential pollutant loads require the use of 

specific stormwater management BMPs. The use of infiltration practices without pretreatment is 

prohibited 

 

This standard is not applicable because roadways are not among the areas classified as having higher 

potential pollutant loads.  
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Standard 6: Stormwater discharges to critical areas must utilize certain stormwater management BMPs 

approved for critical areas 

 

Three of the brooks crossing Monson Road within the project are designated as Cold-Water Fisheries. 

These crossings are Vinica Brook at the Reed Hill Road intersection, Schoolhouse Brook (STA 50 +72) 

and the unnamed brook at STA 24+92. Stormwater discharges have been proposed near existing outfall 

locations in order to maintain the existing drainage patterns. All new outfalls are proposed outside of 

wetlands and streams and outfall protection is proposed in advance of the critical areas in order to 

reduce erosion and excess sediment. Insufficient space within the public layout restricts the installation 

of additional water quality measures.  Linear stormwater infiltration practices were considered for the 

project, however, due to the relocation of the existing stone walls within the remaining town layout limits 

to reduce the total length of removal of stone walls below the MEPA threshold, many of the stone walls 

occupy locations where excavated infiltration swales could be installed without more significant right-of-

way impacts.  Additionally, in many areas long, linear and parallel wetlands and watercourses run along 

the roadway and occupy portions of the roadway town layout which also normally be considered for 

linear practices.  Lastly, in order to qualify as a linear stormwater practice, the design would need to 

provide a certain depth and width in order to provide the minimum quality volume characteristics which 

significantly increase the easements needed on the abutting private properties which include single 

family developed and undeveloped residential and large parcels of undeveloped wildlife sanctuary 

property all of which are densely vegetated with mature shade and other tree species. 

 

Standard 7: Redevelopment of previously developed sites must meet the Stormwater Management 

Standards to the maximum extent practicable. However, if it is not practicable to meet all the standards, 

new (retrofitted or expanded) stormwater management systems must be designed to improve existing 

conditions.  

 

This project qualifies as a redevelopment project according to the definition within volume 2, chapter 3 

of the Massachusetts Stormwater Handbook.  The project involves maintenance and improvement of 

existing roadways, including widening less than a single lane, adding shoulders, correcting substandard 

intersections, improving existing drainage systems, and repaving. 

 

Piped stormwater systems and roadside swales are proposed to improve the conveyance and quality 

of stormwater.  Stormwater water quality measures including deep sump catch basins are included to 

increase the removal of total suspended solids. Provision of structural SCMs beyond deep sump catch 

basins such as linear infiltration was investigated for this project however provision of such measures is 

not feasible due to lack of available space within the project right of way.  

 

Standard 8: Erosion and Sedimentation Controls must be implemented to prevent impacts during 

construction or land disturbance activities 

 

A detailed Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan is 

included in Attachment E.  The location of proposed erosion control measures and installation details 

are shown on the plans. These measures include inlet protection on all catch basins and sediment 

barriers down gradient of all disturbances within the wetland buffer zones. Because the project will 

disturb more than an acre of land the contractor will request coverage under the NPDES Construction 

General Permit and will provide a Stormwater Pollution Prevention Plan (SWPPP). 

Proposal No. 608163-128112

A00860 - 62



 
 
 
  

7 

Stormwater Management Report WALES, MA 

westonandsampson.com 

 

Standard 9: All stormwater management systems must have an operation and maintenance plan to 

ensure that systems function as designed 

 

An Operation and Maintenance Plan is provided in Attachment D. 

 

Standard 10: All illicit discharges to the system are prohibited 

 

Illicit discharges are not permitted in the Town of Wales. The project’s stormwater management system, 

as shown on the plans submitted with this report, have been designed in full compliance with Standard 

10. The project area does not have any known illicit connections. Any illicit connections to the stormwater 

management system found in the project limit of work during construction will be removed and/or 

resolved through MassDOT’s Illicit Discharge Detention and Elimination (IDDE) Program. The Long-

Term Pollution Prevention Plan, provided in Appendix E, includes measures to prevent illicit discharges.  

 

6.0 EROSION & SEDIMENTATION CONTROL MEASURES 

 
To protect the adjacent properties from construction related activities, a Soil Erosion and Sediment 

Control Plan has been developed in accordance with the latest Massachusetts Department of 

Environmental Protection (MassDEP) Erosion and Sediment Control Guidelines.  This plan will be 

implemented prior to the start of any site disturbance and will involve the combined use of compost filter 

tubes, silt fencing, silt sacks, and vegetative stabilization.  Refer to Design Plans for soil erosion and 

sediment control notes and details.  

 

Once a construction schedule has been established, a responsible person shall be named who will be 

responsible for implementation of sediment and erosion control measures. This responsibility includes 

the acquisition of materials, installation, and maintenance of erosion and sediment structures, and the 

communication and detailed explanation of the requirements and objectives of the erosion and 

sediment control measures to all people involved in the site work.   

 

Weston & Sampson shall be notified at 1-860-616-6495 of any proposed alteration to the erosion and 

sediment control plan prior to altering, in order to ensure the feasibility of the addition, subtraction, or 

change in the plan. 

 
7.0 SUMMARY 

 
The proposed project will improve the roadway, traffic and drainage conditions at the project site. The 

proposed roadway redevelopment will comply with the standards to the maximum extent practicable. 

The proposed project shall satisfy the stormwater requirements of the Massachusetts Stormwater 

Handbook.  
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Figures 
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FIGURE 1
MONSON ROAD IMPROVEMENTS
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Stormwater Checklist 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 A. Introduction 
Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

• The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

• Applicant/Project Name 
• Project Address 
• Name of Firm and Registered Professional Engineer that prepared the Report 
• Long-Term Pollution Prevention Plan required by Standards 4-6 
• Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 

by Standard 82 
• Operation and Maintenance Plan required by Standard 9 

 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 

environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe):        

 
 

 
 

Standard 1: No New Untreated Discharges 
 

 No new untreated discharges 
  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 

Commonwealth 
 

 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 2:  Peak Rate Attenuation 
  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 

and stormwater discharge is to a wetland subject to coastal flooding. 
  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 

storm. 
 

 Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 3: Recharge (continued) 
 

 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

  
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 
• Good housekeeping practices;  
• Provisions for storing materials and waste products inside or under cover; 
• Vehicle washing controls; 
• Requirements for routine inspections and maintenance of stormwater BMPs;  
• Spill prevention and response plans;  
• Provisions for maintenance of lawns, gardens, and other landscaped areas;  
• Requirements for storage and use of fertilizers, herbicides, and pesticides; 
• Pet waste management provisions;  
• Provisions for operation and management of septic systems;  
• Provisions for solid waste management; 
• Snow disposal and plowing plans relative to Wetland Resource Areas; 
• Winter Road Salt and/or Sand Use and Storage restrictions; 
• Street sweeping schedules; 
• Provisions for prevention of illicit discharges to the stormwater management system; 
• Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 

event of a spill or discharges to or near critical areas or from LUHPPL; 
• Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  
• List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 4: Water Quality (continued) 
 

 The BMP is sized (and calculations provided) based on: 
 

  The ½” or 1” Water Quality Volume or 
   The equivalent flow rate associated with the Water Quality Volume and documentation is 

 provided showing that the BMP treats the required water quality volume. 
 

 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 
BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

  A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 
that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 
 

  The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 
to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

  The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 
has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 

  The project is subject to the Stormwater Management Standards only to the maximum Extent 
Practicable as a: 

   Limited Project 

   Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 
 provided there is no discharge that may potentially affect a critical area. 

   Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
 with a discharge to a critical area 

   Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 
 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

  Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 
explanation of why these standards are not met is contained in the Stormwater Report. 

  The project involves redevelopment and a description of all measures that have been taken to 
improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

• Narrative; 
• Construction Period Operation and Maintenance Plan; 
• Names of Persons or Entity Responsible for Plan Compliance; 
• Construction Period Pollution Prevention Measures; 
• Erosion and Sedimentation Control Plan Drawings; 
• Detail drawings and specifications for erosion control BMPs, including sizing calculations; 
• Vegetation Planning; 
• Site Development Plan; 
• Construction Sequencing Plan; 
• Sequencing of Erosion and Sedimentation Controls; 
• Operation and Maintenance of Erosion and Sedimentation Controls; 
• Inspection Schedule; 
• Maintenance Schedule; 
• Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

  A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 
the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

  The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 
Stormwater Report. 

  The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  
The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

  The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 
includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

  The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 
Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

   A plan and easement deed that allows site access for the legal entity to operate and maintain 
 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

  NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 
any stormwater to post-construction BMPs. 
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1.0 INTRODUCTION 

 

This Drainage Report was developed on behalf of the Town of Wales, MA for the Monson Road 

Transportation Improvement Project (TIP). Monson Road is a two-lane, Rural Major Collector.  The 

project is located along Monson Road beginning at the Wales/Monson town line and traveling east 

about 1.5 miles to Reed Hill Road.  This project consists of full depth reconstruction of Monson Road 

within the project limits and widening the road from 22’ to 28’ (10’ wide lanes and 4’ wide shoulders).  

Minor horizontal and vertical alignment changes are proposed to meet the current design standards 

and improve sight lines.  Superelevation is also proposed along horizontal curves. 

 

Currently the existing site has stormwater sheet off the road into undefined swales and wetlands.  

Drainage issues include roadside sediment deposits that cause water to flood the road, which damages 

the road structure.  Pavement unraveling causes erosion at the edge of the pavement.  There are also 

minimal water quality measures.  There are nine culvert crossings that convey unnamed streams under 

Monson Road.  The culverts also convey stormwater runoff that travels via roadside swales.  These 

streams eventually discharge into Vinica Brook, which closest point is located approximately 1,000-ft to 

the south of the Monson Road intersection with Lynch Road. The existing culverts are inadequately 

sized, and overtopping of the roadway occurs during large storms.   

  

The proposed project includes grass and modified rockfill lined swales in addition to closed drainage 

systems and curbing. Six of the existing culverts will be modified as described in Section 5.0. These 

drainage improvements will alleviate flooding and improve water quality within the project site. The 

project involves maintenance and improvement of existing roadways, including widening less than a 

single lane, adding shoulders, correcting substandard intersections, improving existing drainage 

systems, and repaving.  

 

This report summarizes the existing drainage conditions and issues, the methodology used to perform 

the drainage analysis, and the proposed improvements to the storm drainage system. 

 

2.0 METHODOLIGIES 

 

Watershed areas were established through the use of project topographic survey, Mass GIS LIDAR 

Data, and site visits to verify watershed area limits.  Site investigation of the entire project area included 

review of the condition of existing roads, utilities, culverts, and general surroundings. Field observations 

provided a better understanding of drainage patterns, watershed areas, and structures not included on 

mapping. Following site investigations, the layout of each drainage system was finalized and mapped.  

See Appendix A for Drainage Area Maps. 

 

The Rational Method was used to determine the peak surface runoff rate of this watershed.  The Rational 

Method involves three factors: the drainage area, the runoff coefficients based on surface features, and 

rainfall intensity based on the time of concentration of the drainage area.  Individual peak surface runoff 

rates were determined for each catch basin where storm water is collected.  The individual runoff rates 

were then combined into an overall system to represent the existing conditions.  This was done for each 

of the systems studied, and the findings are discussed in the following sections.  

 

Hydraflow Storm Sewers Extensions for AutoCAD Civil 3D 2023 was used to model the proposed piped 

drainage systems. The computer program used the Rational Method to determine peak flow rates based 
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on specific parameters input by the user. The capacity of each pipe was analyzed and compared to the 

flow in cubic feet per second (cfs) through the system. The software also computed gutter spreads and 

hydraulic grade lines. The Rational Method input is attached in Appendix B.  Hydraflow results are 

included in Appendix C.  The proposed systems were finalized to improve drainage conditions in a cost-

effective manner, improve water quality, minimize property impacts, and maintain roadway conditions 

in the future.    

 
The existing and proposed culverts were analyzed and designed using HY-8 Culvert Hydraulic Analysis 

Program version 7.50.  HY-8 is a computerized implementation of Federal Highway Administration 

(FHWA) culvert hydraulic design.  The program calculates the capacity of the culvert with headwater 

and tail water influences.  The program also calculates energy dissipation.  The HY-8 Reports are 

included in Appendix D. 

 

3.0 DESIGN SUMMARY  

 

The closed drainage systems and cross culverts were designed to meet MassDOT Standards. 

3.1 Drainage Regulations 

 

• The Massachusetts Highway Department Project Development & Design Guide - Chapter 8 

(Drainage and Erosion Control) has been used as a guideline for the roadway drainage design.   

 

• The roadway storm drain system is designed for a 10-year design storm frequency based on 

the recommendations for a Rural Major Collector in the Design Guide. A 25-year design storm 

frequency was checked for systems with low points.  

 

• The cross culverts are designed for a 25-year design storm frequency based on the 

recommendations for a Rural Major Collector in the Design Guide. 

3.2 Rational Method Factors 

• Drainage Area - The properties within the watershed limits of the storm drainage systems consist 

of woods and residential and commercial lots. 

• Runoff coefficients were based on land cover obtained from aerial photography, survey, and field 

observations.  The following runoff coefficients were used: 

▪ Impervious Areas (Asphalt, Concrete, Roofs, Etc.) = 0.90  

▪ Grass (open space) = 0.3  

▪ Woods = 0.2 

• Precipitation data is based on the most current information taken from NOAA Atlas 14, Volume 

10, Version 2, Precipitation Frequency Data Server for Wales, MA. 

• Time of concentrations were based on the TR-55 method. A 5-minute minimum time of 

concentration was used for paved areas. The time of concentrations range from five minutes to 

twenty-four minutes.  
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4.0 EXISTING CONDITIONS  

 

The existing drainage at Monson Road includes stormwater sheeting into undefined drainage swales 

and streamflow to culvert crossings. There are no existing closed drainage systems within the project 

area. The total impervious area of the existing roadway within the project limits is 4.6 acres and the total 

pervious area consisting mainly of lawn, brush and lightly wooded areas is 4.5 acres. Sediment deposits 

cause the stormwater to flood the road, which causes the pavement to unravel. Eight culvert crossings 

convey unnamed brooks under Monson Road from north to south, and there is one culvert crossing at 

Sta. 55+20 which conveys a perched wet area from south to north.  The eight north to south crossings 

are located at Sta 15+33, Sta. 24+92, Sta. 34+50 Sta. 43+76, Sta. 46+65, Sta. 50+72, Sta 82+07, 

and Sta 86+53. These unnamed brooks eventually discharge into Vinica Brook.  The culverts also 

convey stormwater discharge from the northern drainage swales to the southern side of Monson Road. 

The existing culverts were modeled with HY-8. The models show that stormwater overtops the road for 

most of the culverts during a 25-year design storm. See Appendix D for existing culvert reports. 

   

 

5.0 PROPOSED CONDITIONS 

 

The proposed roadway improvements include roadway widening, roadway curbing, and super elevating 

sections of the roadway, which results in significant drainage revisions. Piped roadway drainage 

systems consisting of catch basins and manholes are proposed to meet the MassDOT drainage design 

standards and also improve the existing drainage conditions. The proposed impervious area within the 

project limits is 5.3 acres and the total pervious area consisting mainly of lawn, brush and lightly wooded 

areas is 3.8 acres. 0.70 acres of the proposed pavement is new impervious area. The watershed areas 

remain consistent with the existing drainage patterns as only slight modifications to the existing vertical 

and horizontal alignments is proposed. See utility plans under separate cover.  

 

5.1 Drainage Swales 

Drainage swales are proposed in sections where there is no curbing.  The swales will have a bottom 

width of 1 FT and side slopes of 2:1. Three swales will have grass linings, and three swales will have 

modified rockfill linings.  See Appendix E for Swale Calculations.  The swales were designed to withstand 

the shear stress from a 10-year design frequency storm.  

 

The modified rockfill swale from STA 14+50 to 17+00 has two sections: the first part conveys water 

from Sta. 17+00 into the culvert crossing at STA 15+25 and the second part continues west of the 

culvert crossing to outlet into the 15” RCP under the two residential driveways. This 15” RCP outlets into 

the grass swale which runs from STA 13+50 to STA 11+50. The existing grade from STA 11+00 to 

11+50 carries the water from the swale into the existing wetlands. Curbing is provided from STA 13+50 

to 15+00 on the south side of the road to protect runoff from getting in the yard of the house at 170 

Monson Road. From STA 15+25 to STA 17+25, due to the superelevation of the roadway and the 

existing drainage patterns, the flow all sheets off to the southwest into the outlet area of the 18” RCP 

cross culvert at STA 15+25.  

 

A modified rockfill drainage swale is proposed from STA 31+75 to 39+50 (flowing to the west) to catch 

the large amount of runoff traveling from the north side of Monson Road down into the project site. There 

will be no curbing on the northern side of the road to allow the runoff from the road to enter the swale. 

In addition, there will be no curbing on the south side of the road to allow any water on the high side of 
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the superelevation to naturally sheet off and follow the existing drainage patterns. At the high point of 

the roadway, STA 40+30, the modified rockfill swale will tie into a proposed grass swale which will flow 

to the east to outlet into the twin 12” RCP cross culverts.  

 

After the initiation of the design project, the Town of Wales dug a roadside ditch from Sta. 44+00 to Sta. 

46+65 to divert flow away from the existing plugged culvert at Sta. 43+76. The Town then installed a 

12” CPP crossing at Sta. 46+65 to convey the diverted flow across Monson Road. This diversion created 

new wetlands along the side of the road as well as on the south side of the road where the 12” CPP 

outlets. The proposed conditions will replace the culvert at Sta. 43+76 with twin 12” RCPs and maintain 

the roadside ditch to divert a portion of the flow away from Sta. 43+76 during large storm events, so 

stormwater can travel east to the existing low point off the roadway at Sta. 46+65 and enter a proposed 

12” RCP culvert to cross Monson Road to the south side. These proposed conditions will maintain the 

newly created wetlands as well as the existing drainage patterns.    

 

A modified rockfill swale is proposed on the south side of the road from STA 70+50 to the outfall location 

at STA 73+25. This area of the project site, based on the natural topography, has water travelling onto 

the roadway from the south. This proposed swale will catch a large area of runoff before it can reach the 

roadway.  

 

5.2 Storm Sewer Systems 

Seven closed storm sewer systems are proposed along Monson Road.  See Appendix B for drainage 

area information and see Appendix C for the Hydraflow Storm Sewer Reports.  These systems shall 

outfall into streams or wooded areas. Modified rockfill aprons are proposed at outlets that do not directly 

discharge into the outlet protection for the culverts.  See Appendix F for outlet protection calculations. 

 

System Sta. 22+25 

This system contains six catch basins and 12” or 15” reinforced concrete pipes (RCP).  The system 

captures approximately 650 feet of roadway drainage along Monson Road between Lynch Road and 

the culvert at STA 24+93.This system also captures off-road drainage which is currently settling in the 

front yard of property 155 Monson Rd. This system discharges into the modified rockfill outlet protection 

at Sta. 22+25 directly before the flagged B-series wetlands.  

 

System Sta. 25+50 

This system contains two catch basins, and pipes are 12” RCP.  The system captures approximately 

700 feet of roadway drainage along the southern lane of Monson Road between the culvert at STA 

24+93 and Sta. 30+00 (Peck Road). This system discharges into the outlet protection area of the two 

cross culverts near STA 25+00. 

 

System Sta. 50+50 

This system contains six catch basins, and pipes are 12” RCP.  The system captures approximately 400 

feet of roadway drainage along Monson Road between STA 48+00 and STA 52+00. The low point is 

located at STA 50+38 where this system outfalls into the proposed outlet protection near the existing 

36” PVC cross culvert.  

 

System Sta. 51+24 

This system contains fourteen catch basins, and pipes are 12” RCP.  The system captures 

approximately 1835 feet of roadway drainage along of Monson Road between STA 52+00 and STA 
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70+35. This system flows to the west and outlets into the proposed outlet protection for the existing 36” 

PVC cross culvert at STA 51+24.  

 

System Sta. 73+30 

This system contains five catch basins, and pipes are 12” RCP.  The system captures approximately 

500 feet of roadway drainage along Monson Road between STA 70+35 and STA 75+33. This system 

outfalls near the low point of the roadway at STA 73+25 with a proposed modified rockfill apron as outlet 

protection. The proposed swale on the south side of the road also outlets at the same location.  

 

System Sta. 81+97 

This system contains four catch basins, and pipes are 12” RCP.  The system captures approximately 

590 feet of roadway drainage along Monson Road between STA 75+35 and STA 81+25. There is no 

curb on the south side of the roadway from STA 76+50 to STA 79+20 so that water can sheet of naturally 

and eventually flow into the wetlands. At the low point at STA 82+75, there is no curb on either side of 

the road to allow water to sheet off into the adjacent wetlands. The water from the closed system 

discharges onto a modified rockfill apron which is part of the outlet protection for the 18” RCP culvert 

crossing at STA 82+05. 

 

System Sta. 85+72 

This system contains four catch basins, and pipes are 12” RCP.  The system captures approximately 

315 feet of roadway drainage along Monson Road between Sta 83+85 and Sta. 87+00.  This system is 

located at a low point (STA 85+85) and outfalls into the graded rockfill channel which is in the place of 

the existing Reed Hill Rd. intersection. The adjacent wetland replication area adjoins the existing 

wetlands to accept the water from this closed system in addition to the box culvert coming from the 

north side of Monson Road and the proposed 18” culvert which crosses the relocated Reed Hill Road 

intersection. A proposed grass swale also helps convey water on the south side of Monson Road from 

STA 84+50 into the wetland replication area.  

 

 

5.3 Cross Culverts 

The nine drainage crossing locations will remain the same, but six of the culverts will be replaced with 

upgraded sizes and/or improved materials, one culvert will be removed, and two culverts will be retained. 

See Appendix D for proposed culvert reports.  The culvert crossings are sized to convey a 25-year storm 

as described in Section 3 Design Summary. The 12” CPP culvert at STA 15+33 will be replaced by an 

18” RCP culvert. The two twin pipe culverts at STA 24+92 will be replaced by an R.C.C box culvert of 

span 9.5 ft and rise 6.5 ft. The 15” culvert of unknown material at STA 34+50, which does not convey 

any streams or connect any wetland areas, will be removed and the flow will be conveyed by the 

proposed roadside swale and overland flow to the crossing at 24+92.  The 12” CMP culvert at STA 

43+76 will be replaced with twin 12” RCP culverts with flared ends on both the inlet and outlet. The 12” 

CPP culvert at STA 46+65 will be replaced by a 12” RCP culvert with a flared end at both the inlet and 

outlet.  The 36” PVC pipe culvert at STA 50+72 will remain. The 12” CMP crossing at STA 55+20 was 

modeled using Hydraflow, which shows that a 12” pipe has enough capacity to convey the small 

contributing drainage area during a 25-year storm event, therefore the existing pipe will remain. The 12” 

CMP crossing at STA 82+07 will be replaced by an 18” RCP culvert. Finally, the 24” stone box culvert 

which crossed diagonally under Monson Road near STA 86+53 will be replaced by a well-defined box 

culvert of span 8 ft and rise 4.5 ft. A newly proposed 18” RCP cross culvert will be installed under the 

re-aligned Reed Hill Road at Sta. 1+50. 
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Outlet protection will be provided for all culvert crossings.  The existing scour hole at STA 24+92 will be 

preserved and enhanced with native streambed material. The existing scour hole at STA 50+72 will be 

preserved and not modified. The outfalls at STA 15+33, STA 43+76, STA 46+65, STA 73+25, and STA 

82+07 will have proposed modified rockfill aprons for outlet protection. Outlet Protection Calculations 

are in Appendix F. 

5.4 HY-8  

The primary software used for hydraulic analysis of culvert is HY-8. The crossings at STA 1+50, 

15+33, 43+76, 46+65 and 82+07 were analyzed for existing and proposed conditions. The FHWA 

Culvert Hydraulic Analysis Program (HY-8) enables to analyze culvert performance for a crossing that 

has multiple culvert barrels that share the same tailwater and roadway overtopping.  
Refer Appendix D for detailed results.  
 
5.5 HEC-RAS  

Culvert crossings at St. 24+92, 50+72 and 86+53 were evaluated using HEC-RAS program. Water 

surface profiles for the brook’s 2, 10, 25, 50, and 100-year return frequency flood events were developed in 

a manner consistent with the standards used to develop water surface profiles under the NFIP. Survey 

information acquired for the project base plans was input using the HEC-RAS computer application and 

used as a basis for assembling a flood elevation profile hydraulic model of the project site. In the completed 

model, the channel and overbanks were assigned roughness coefficients (Manning’s “n”). These values 

were selected based on aerial maps and field visit. All flood simulations performed with the project HEC-

RAS model were done in a mixed flow mode and employed the upstream and downstream stream slope 

as the upstream and downstream boundary condition respectively. 

 

A detailed hydraulic analysis was performed for the culvert crossings (both existing and proposed) in 

order to evaluate for 2, 5, 10, 25-year storm design. This investigation was conducted in a manner 

consistent with American Association of State Highway Officials (AASHTO), Federal Highway 

Administration (FHWA), and Massachusetts Department of Transport (MassDOT) guidelines for 

preparation of hydraulic studies at bridge sites.  

 

The HEC-RAS model was performed for both existing as well as proposed conditions for the crossing 

24+92, the existing crossing at 50+72 and the proposed crossing at 83+56. The geometry data, 

manning’s constant and culvert data were input. Refer Appendix D for output data.  

 
At Station (24+92): A four-sided precast concrete box culvert is proposed at this crossing. The span of 

culvert is 9.5 ft and rise of 6.5 ft. Two feet of the box culvert will be filled with natural stream bottom 

material. The results show this crossing will handle up to a 100-year event.  

 

At Station (50+72): A 36” PVC pipe culvert exists for this crossing with the invert elevations of 922.04 on 

the upstream side and 920.04 on the downstream side. Existing structure was modeled using HEC-

RAS. The results show this crossing will not overtop during a 25-year design period. 

 

At Station (86+53): A 24” Stone box culvert exists over the entire crossing. A tributary of Vinica Brook 

crosses Monson Road at this station. The small woodland channel flows under Monson Road into a 

small depression near the intersection of Reed Hill Road. A precast concrete box culvert of span 8 ft 
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and rise 4.5 ft is proposed for this crossing. 2-feet of natural material will be filled at the bottom. Results 

indicate the crossing will adequately handle up to a 100-yr storm event. 

 

6.0 TEMPORARY WATER HANDLING 

 
Temporary water handling will be provided using temporary bypass pipes and sandbag systems as shown 

on the plans.  (see design plans for sizes and invert elevations) will be installed. Sandbags in form of 

cofferdams will. The size of temporary pipes and flow through sandbags was based on HEC-RAS modeling 

information. A steady flow analysis was performed with approximate inverts and 2-year return period. The 2-

year return period is a common design standard for temporary water handling structures and is considered 

a reasonable balance between the risk of failure and the cost of construction.  

 

 
7.0 WATER QUALITY MEASURES 

 

The existing roadway has significant sediment deposits and ponded areas.  Pavement unraveling led to 

erosion at the edge of the pavement. Curbing the proposed roadway will significantly reduce the erosion 

potential at the edge of the pavement and from adjacent properties. Sediment from the roadway runoff 

will be trapped in the 4-foot sumps of the proposed catch basins.  Natural turf will be established within 

the graded areas adjacent to the roadway.  Street sweeping will be conducted on a regular basis. Due 

to limitations in the amount of public right-of-way, there will be no proposed water quality BMP’s in an 

effort to reduce impacts on private property. 

 

 

8.0 CONCLUSION 

 
The proposed storm drainage systems are designed in accordance with the guidelines set in Chapter 

8 (Drainage and Erosion Control) of the Mass Highway manual.  The Hydraflow results show that the 

proposed systems are designed to convey a 10-year storm.  The culverts are designed to convey a 25-

year storm.  The piped systems will assist in capturing roadway runoff to alleviate any potential flooding. 

The proposed drainage systems adequately address water quality to the maximum extent practicable.               
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APPENDIX A 

 

Watershed Maps 
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Monson Road Reconstruction Date:  4/8/2024

Wales, MA By:  NSD

Checked By:  RSV

Area Area (s.f) Area (ac.)

Impervious 

Area (s.f)

Grass Area 

(s.f)

Woods Area 

(s.f) C-Value Tc (min.)

STA 24+84

CB1 48,140 1.105 2,722 7,922 37,496 0.26 11

CB2 24,150 0.554 5,996 16,154 2,000 0.44 5

CB3 9,479 0.218 5,061 4,418 0.62 5

CB3B 92,066 2.114 2,150 5,730 84,186 0.22 15

CB4 372 0.009 372 0.90 5

CB5 5,665 0.130 2,370 3,295 0.55 5

CB6 5,703 0.131 2,720 948 2,035 0.55 5

STA 25+00

CB7 4,854 0.111 4,050 804 0.80 5

CB8 7,359 0.169 6,261 1,098 0.81 5

STA 50+61

CB14 2,813 0.065 769 2,044 0.46 5

CB15 3,181 0.073 2,086 1,095 0.66 5

CB16 3,387 0.078 762 417 2,208 0.37 5

CB17 4,558 0.105 2,885 158 1,515 0.65 5

CB18 7,714 0.177 3,404 1,284 3,026 0.53 5

CB19 4,866 0.112 2,185 758 1,923 0.53 5

STA 51+24

CB20 9,120 0.209 6,483 1,406 1,231 0.71 5

CB21 6,026 0.138 2,414 1,437 2,175 0.50 5

CB22 2,673 0.061 1,854 819 0.72 5

CB23 6,334 0.145 5,584 750 0.82 5

CB24 5,414 0.124 4,364 1,050 0.76 5

CB25 4,912 0.113 4,350 562 0.82 5

CB26 4,444 0.102 3,664 780 0.79 5

CB27 3,941 0.090 3,578 363 0.84 5

CB28 5,465 0.125 3,756 1,709 0.71 5

CB29 10,177 0.234 3,549 6,628 0.44 5

CB28B 4,735 0.109 3,765 970 0.78 5

CB29B 23,495 0.539 3,627 19,868 0.31 7.3

CB30 4,950 0.114 3,994 956 0.78 5

CB31 14,123 0.324 2,122 12,001 0.39 5

STA 73+30

CB32 3,093 0.071 2,762 331 0.84 5

CB34 1,830 0.042 1,649 181 0.84 5

CB35 700 0.016 470 230 0.70 5

CB34B 11,104 0.255 4,501 6,603 0.54 5

CB35B 4,454 0.102 3,140 1,314 0.72 5

STA 81+97

CB36 6,857 0.157 1,065 5,792 0.39 5.0

CB36B 36,290 0.833 6,103 30,187 0.40 10.0

CB36C 31,245 0.717 5,437 25,808 0.40 10.0

CB37 5,183 0.119 4,845 338 0.85 5

STA 85+72

CB38 11,348 0.261 6,499 4,849 0.64 5

CB39 1,038 0.024 758 280 0.71 5

CB40 5,335 0.122 3,556 1,187 592 0.69 5

CB41 359 0.008 273 86 0.76 5

NOTES:

1)  Refer to DA-1 - 3 for drainage areas.

2)  C-Values were used based on Exhibit 8-8 of the MassDOT Project Development and Design Guide. Values given below.

3)  Time of Concentrations (Tc) derived from Hydraflow (TR-55 Method). Refer to Tc computations included.

4)  Minimum Tc used for paved areas = 5 min. and grassy areas = 10 min.

Land Cover C

0.9

0.3

0.2Unimproved (Woods)

TABLE 1

PROPOSED DRAINAGE AREA SUMMARY SHEET

HYDRAFLOW ANALYSIS

Proposed Drainage System

Impervious

Grass
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STA 15+33 Existing 

HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 5.00 cfs 

Design Flow: 9.00 cfs 

Maximum Flow: 11.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: STA_15+33 

Headwater 

Elevation (ft) 

Total 

Discharge 

(cfs) 

12 Discharge 

(cfs) 

Roadway 

Discharge 

(cfs) 

Iterations 

874.07 5.00 4.15 0.84 16 

874.10 5.60 4.17 1.40 4 

874.12 6.20 4.18 2.00 4 

874.14 6.80 4.19 2.59 4 

874.16 7.40 4.21 3.16 3 

874.18 8.00 4.22 3.75 3 

874.20 8.60 4.23 4.35 3 

874.21 9.00 4.23 4.75 3 

874.24 9.80 4.25 5.54 3 

874.25 10.40 4.26 6.14 3 

874.27 11.00 4.26 6.73 3 

874.00 4.11 4.11 0.00 Overtopping 
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Rating Curve Plot for Crossing: STA_15+33 

 

Culvert Data: 12 

Table 2 - Culvert Summary Table: 12 

Total 

Disch

arge 

(cfs) 

Culve

rt 

Disch

arge 

(cfs) 

Head

water 

Elevat

ion 

(ft) 

Inle

t 

Cont

rol 

Dep

th 

(ft) 

Outl

et 

Cont

rol 

Dep

th 

(ft) 

Fl

ow 

Ty

pe 

Nor

mal 

Dep

th 

(ft) 

Criti

cal 

Dep

th 

(ft) 

Out

let 

De

pth 

(ft) 

Tailw

ater 

Dept

h (ft) 

Outl

et 

Velo

city 

(ft/s

) 

Tailw

ater 

Veloc

ity 

(ft/s) 

5.00 

cfs 

4.15 

cfs 

874.07 1.75 3.81

8 

7-

M2

c 

1.00 0.86 0.8

6 

0.13 5.78 2.08 

5.60 

cfs 

4.17 

cfs 

874.10 1.75 3.84

7 

7-

M2

c 

1.00 0.86 0.8

6 

0.14 5.79 2.18 

6.20 

cfs 

4.18 

cfs 

874.12 1.76 3.87

1 

7-

M2

c 

1.00 0.86 0.8

6 

0.15 5.80 2.27 

6.80 

cfs 

4.19 

cfs 

874.14 1.77 3.89

4 

7-

M2

c 

1.00 0.86 0.8

6 

0.16 5.82 2.35 
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7.40 

cfs 

4.21 

cfs 

874.16 1.77 3.91

5 

7-

M2

c 

1.00 0.86 0.8

6 

0.16 5.83 2.42 

8.00 

cfs 

4.22 

cfs 

874.18 1.78 3.93

3 

7-

M2

c 

1.00 0.87 0.8

7 

0.17 5.84 2.50 

8.60 

cfs 

4.23 

cfs 

874.20 1.79 3.95

3 

7-

M2

c 

1.00 0.87 0.8

7 

0.18 5.85 2.57 

9.00 

cfs 

4.23 

cfs 

874.21 1.79 3.96

5 

7-

M2

c 

1.00 0.87 0.8

7 

0.18 5.85 2.61 

9.80 

cfs 

4.25 

cfs 

874.24 1.80 3.98

8 

7-

M2

c 

1.00 0.87 0.8

7 

0.19 5.87 2.70 

10.40 

cfs 

4.26 

cfs 

874.25 1.80 4.00

4 

7-

M2

c 

1.00 0.87 0.8

7 

0.20 5.88 2.76 

11.00 

cfs 

4.26 

cfs 

874.27 1.81 4.02

2 

7-

M2

c 

1.00 0.87 0.8

7 

0.21 5.88 2.82 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 870.25 ft, 

    Outlet Elevation (invert): 869.63 ft 

Culvert Length: 62.00 ft, 

    Culvert Slope: 0.0100 
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Culvert Performance Curve Plot: 12 
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Water Surface Profile Plot for Culvert: 12 

 

Site Data - 12 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 870.25 ft 

Outlet Station: 62.00 ft 

Outlet Elevation: 869.63 ft 

Number of Barrels: 1 

Culvert Data Summary - 12 

Barrel Shape: Circular 

Barrel Diameter: 1.00 ft 

Barrel Material: Corrugated PE 

Embedment: 0.00 in 

Barrel Manning's n: 0.0240 
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Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: STA_15+33 

Table 3 - Downstream Channel Rating Curve (Crossing: STA_15+33) 

Flow (cfs) Water 

Surface 

Elev (ft) 

Velocity 

(ft/s) 

Depth (ft) Shear (psf) Froude 

Number 

5.00 869.76 0.13 2.08 0.40 1.03 

5.60 869.77 0.14 2.18 0.43 1.05 

6.20 869.78 0.15 2.27 0.46 1.06 

6.80 869.79 0.16 2.35 0.49 1.07 

7.40 869.79 0.16 2.42 0.51 1.07 

8.00 869.80 0.17 2.50 0.53 1.08 

8.60 869.81 0.18 2.57 0.56 1.09 

9.00 869.81 0.18 2.61 0.57 1.09 

9.80 869.82 0.19 2.70 0.60 1.10 

10.40 869.83 0.20 2.76 0.63 1.11 

11.00 869.84 0.21 2.82 0.65 1.12 

Tailwater Channel Data - STA_15+33 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 18.00 ft 

Side Slope (H:V): 4.00 (_:1) 

Channel Slope: 0.0500 

Channel Manning's n: 0.0400 

Channel Invert Elevation: 869.63 ft 

Roadway Data for Crossing: STA_15+33 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 16.00 ft 

Crest Elevation: 874.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 21.00 ft 
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STA 25+92 Existing 

HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 22.00 cfs 

Design Flow: 123.00 cfs 

Maximum Flow: 174.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: 24+92 

Headwater 

Elevation 

(ft) 

Total 

Discharge 

(cfs) 

Culvert 1 

Discharge 

(cfs) 

Culvert 2 

Discharge 

(cfs) 

Roadway 

Discharge 

(cfs) 

Iterations 

873.24 22.00 19.92 2.07 0.00 6 

873.81 37.20 29.45 7.75 0.00 4 

874.30 52.40 37.68 14.74 0.00 2 

874.79 67.60 45.15 22.45 0.00 3 

875.29 82.80 51.89 30.92 0.00 3 

875.84 98.00 58.27 39.73 0.00 4 

876.45 113.20 64.64 48.57 0.00 4 

876.89 123.00 68.78 54.18 0.00 8 

877.40 143.60 73.35 60.17 10.07 6 

877.60 158.80 75.00 62.29 21.48 5 

877.77 174.00 76.41 64.07 33.43 4 

877.10 127.41 70.70 56.72 0.00 Overtopping 
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Rating Curve Plot for Crossing: 24+92 

 

Culvert Data: Culvert 1 

Table 2 - Culvert Summary Table: Culvert 1 

Total 

Disch

arge 

(cfs) 

Culve

rt 

Disch

arge 

(cfs) 

Head

water 

Elevat

ion 

(ft) 

Inle

t 

Cont

rol 

Dep

th 

(ft) 

Outl

et 

Cont

rol 

Dep

th 

(ft) 

Fl

ow 

Ty

pe 

Nor

mal 

Dep

th 

(ft) 

Criti

cal 

Dep

th 

(ft) 

Out

let 

De

pth 

(ft) 

Tailw

ater 

Dept

h (ft) 

Outl

et 

Velo

city 

(ft/s

) 

Tailw

ater 

Veloc

ity 

(ft/s) 

22.00 

cfs 

19.92 

cfs 

873.24 2.04 0.0* 1-

S2

n 

0.73 1.43 0.8

4 

0.24 12.2

7 

4.39 

37.20 

cfs 

29.45 

cfs 

873.81 2.61 0.32

1 

1-

S2

n 

0.89 1.76 1.0

6 

0.33 13.1

6 

5.34 

52.40 

cfs 

37.68 

cfs 

874.30 3.10 0.86

3 

5-

S2

n 

1.01 2.00 1.2

3 

0.40 13.7

4 

6.06 

67.60 

cfs 

45.15 

cfs 

874.79 3.59 1.39

2 

5-

S2

n 

1.11 2.19 1.3

8 

0.46 14.2

3 

6.66 
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82.80 

cfs 

51.89 

cfs 

875.29 4.09 2.23

2 

5-

S2

n 

1.20 2.34 1.5

0 

0.52 14.6

5 

7.16 

98.00 

cfs 

58.27 

cfs 

875.84 4.64 2.68

0 

5-

S2

n 

1.28 2.47 1.6

1 

0.58 15.0

3 

7.60 

113.2

0 cfs 

64.64 

cfs 

876.45 5.25 3.16

2 

5-

S2

n 

1.35 2.58 1.7

2 

0.63 15.4

1 

8.00 

123.0

0 cfs 

68.78 

cfs 

876.89 5.69 3.49

5 

5-

S2

n 

1.40 2.64 1.7

9 

0.66 15.6

6 

8.24 

143.6

0 cfs 

73.35 

cfs 

877.40 6.20 3.87

8 

5-

S2

n 

1.46 2.70 1.8

6 

0.72 15.9

4 

8.69 

158.8

0 cfs 

75.00 

cfs 

877.60 6.40 4.02

2 

5-

S2

n 

1.47 2.72 1.8

8 

0.77 16.0

4 

9.00 

174.0

0 cfs 

76.41 

cfs 

877.77 6.57 4.14

6 

5-

S2

n 

1.49 2.73 1.9

1 

0.81 16.1

3 

9.29 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 871.20 ft, 

    Outlet Elevation (invert): 869.29 ft 

Culvert Length: 50.04 ft, 

    Culvert Slope: 0.0382 
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Culvert Performance Curve Plot: Culvert 1 
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Water Surface Profile Plot for Culvert: Culvert 1 

 

Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 871.20 ft 

Outlet Station: 50.00 ft 

Outlet Elevation: 869.29 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert 1 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: PVC 

Embedment: 0.00 in 

Barrel Manning's n: 0.0110 
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Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Culvert Data: Culvert 2 

Table 3 - Culvert Summary Table: Culvert 2 

Total 

Disch

arge 

(cfs) 

Culve

rt 

Disch

arge 

(cfs) 

Head

water 

Elevat

ion 

(ft) 

Inle

t 

Cont

rol 

Dep

th 

(ft) 

Outl

et 

Cont

rol 

Dep

th 

(ft) 

Fl

ow 

Ty

pe 

Nor

mal 

Dep

th 

(ft) 

Criti

cal 

Dep

th 

(ft) 

Out

let 

De

pth 

(ft) 

Tailw

ater 

Dept

h (ft) 

Outl

et 

Velo

city 

(ft/s

) 

Tailw

ater 

Veloc

ity 

(ft/s) 

22.00 

cfs 

2.07 

cfs 

873.24 0.58 0.0* 1-

S2

n 

0.32 0.45 0.3

2 

0.24 5.01 4.39 

37.20 

cfs 

7.75 

cfs 

873.81 1.15 0.0* 1-

S2

n 

0.62 0.88 0.6

2 

0.33 7.39 5.34 

52.40 

cfs 

14.74 

cfs 

874.30 1.64 0.0* 1-

S2

n 

0.85 1.22 0.8

5 

0.40 8.90 6.06 

67.60 

cfs 

22.45 

cfs 

874.79 2.13 0.0* 1-

S2

n 

1.06 1.52 1.0

6 

0.46 10.0

2 

6.66 

82.80 

cfs 

30.92 

cfs 

875.29 2.63 0.0* 1-

S2

n 

1.26 1.80 1.2

9 

0.52 10.6

2 

7.16 

98.00 

cfs 

39.73 

cfs 

875.84 3.18 0.73

0 

5-

S2

n 

1.46 2.05 1.4

9 

0.58 11.3

4 

7.60 

113.2

0 cfs 

48.57 

cfs 

876.45 3.79 1.97

4 

5-

S2

n 

1.64 2.27 1.6

7 

0.63 12.0

0 

8.00 

123.0

0 cfs 

54.18 

cfs 

876.89 4.23 2.52

3 

5-

S2

n 

1.76 2.39 1.7

9 

0.66 12.2

9 

8.24 

143.6

0 cfs 

60.17 

cfs 

877.40 4.74 3.16

1 

5-

S2

n 

1.89 2.50 1.9

3 

0.72 12.5

3 

8.69 

158.8

0 cfs 

62.29 

cfs 

877.60 4.94 3.39

9 

5-

S2

n 

1.93 2.54 1.9

8 

0.77 12.6

1 

9.00 

174.0

0 cfs 

64.07 

cfs 

877.77 5.11 3.60

4 

5-

S2

1.97 2.57 2.0

1 

0.81 12.7

0 

9.29 
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n 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 872.66 ft, 

    Outlet Elevation (invert): 870.00 ft 

Culvert Length: 50.07 ft, 

    Culvert Slope: 0.0532 

Culvert Performance Curve Plot: Culvert 2 
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Water Surface Profile Plot for Culvert: Culvert 2 

 

Site Data - Culvert 2 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 872.66 ft 

Outlet Station: 50.00 ft 

Outlet Elevation: 870.00 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert 2 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: Corrugated Steel 

Embedment: 0.00 in 

Barrel Manning's n: 0.0240 
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Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: 24+92 

Table 4 - Downstream Channel Rating Curve (Crossing: 24+92) 

Flow (cfs) Water 

Surface 

Elev (ft) 

Velocity 

(ft/s) 

Depth (ft) Shear (psf) Froude 

Number 

22.00 869.24 0.24 4.39 1.49 1.62 

37.20 869.33 0.33 5.34 2.04 1.70 

52.40 869.40 0.40 6.06 2.50 1.75 

67.60 869.46 0.46 6.66 2.90 1.79 

82.80 869.52 0.52 7.16 3.27 1.82 

98.00 869.58 0.58 7.60 3.61 1.85 

113.20 869.63 0.63 8.00 3.92 1.87 

123.00 869.66 0.66 8.24 4.12 1.89 

143.60 869.72 0.72 8.69 4.50 1.91 

158.80 869.77 0.77 9.00 4.77 1.93 

174.00 869.81 0.81 9.29 5.03 1.94 

Tailwater Channel Data - 24+92 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 20.00 ft 

Side Slope (H:V): 4.00 (_:1) 

Channel Slope: 0.1000 

Channel Manning's n: 0.0400 

Channel Invert Elevation: 869.00 ft 

Roadway Data for Crossing: 24+92 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 20.00 ft 

Crest Elevation: 877.10 ft 

Roadway Surface: Paved 

Roadway Top Width: 35.00 ft 
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STA 43+76 Existing 

HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 9.00 cfs 

Design Flow: 25.00 cfs 

Maximum Flow: 35.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: STA 43+76 

Headwater 

Elevation (ft) 

Total 

Discharge 

(cfs) 

Culvert 1 

Discharge 

(cfs) 

Roadway 

Discharge 

(cfs) 

Iterations 

934.51 9.00 3.33 5.63 8 

934.56 11.60 3.46 8.09 4 

934.61 14.20 3.58 10.60 4 

934.66 16.80 3.68 13.11 4 

934.71 19.40 3.77 15.58 3 

934.75 22.00 3.86 18.11 3 

934.79 25.00 3.95 21.02 3 

934.83 27.20 4.02 23.17 3 

934.86 29.80 4.09 25.70 3 

934.90 32.40 4.16 28.24 3 

934.94 35.00 4.22 30.72 2 

934.30 2.78 2.78 0.00 Overtopping 
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Rating Curve Plot for Crossing: STA 43+76 

 

Culvert Data: Culvert 1 

Table 2 - Culvert Summary Table: Culvert 1 

Total 

Disch

arge 

(cfs) 

Culve

rt 

Disch

arge 

(cfs) 

Head

water 

Elevat

ion 

(ft) 

Inle

t 

Cont

rol 

Dep

th 

(ft) 

Outl

et 

Cont

rol 

Dep

th 

(ft) 

Fl

ow 

Ty

pe 

Nor

mal 

Dep

th 

(ft) 

Criti

cal 

Dep

th 

(ft) 

Out

let 

De

pth 

(ft) 

Tailw

ater 

Dept

h (ft) 

Outl

et 

Velo

city 

(ft/s

) 

Tailw

ater 

Veloc

ity 

(ft/s) 

9.00 

cfs 

3.33 

cfs 

934.51 1.37 0.0* 5-

S2

n 

0.50 0.78 0.5

0 

0.27 8.41 1.44 

11.60 

cfs 

3.46 

cfs 

934.56 1.42 0.0* 5-

S2

n 

0.51 0.79 0.5

2 

0.31 8.45 1.58 

14.20 

cfs 

3.58 

cfs 

934.61 1.47 0.04

0 

5-

S2

n 

0.52 0.81 0.5

3 

0.35 8.51 1.69 

16.80 

cfs 

3.68 

cfs 

934.66 1.52 0.10

5 

5-

S2

n 

0.53 0.82 0.5

4 

0.38 8.56 1.79 
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19.40 

cfs 

3.77 

cfs 

934.71 1.57 0.16

4 

5-

S2

n 

0.53 0.83 0.5

5 

0.42 8.62 1.88 

22.00 

cfs 

3.86 

cfs 

934.75 1.61 0.22

0 

5-

S2

n 

0.54 0.83 0.5

5 

0.45 8.66 1.96 

25.00 

cfs 

3.95 

cfs 

934.79 1.65 0.28

2 

5-

S2

n 

0.55 0.84 0.5

6 

0.48 8.71 2.05 

27.20 

cfs 

4.02 

cfs 

934.83 1.69 0.32

5 

5-

S2

n 

0.56 0.85 0.5

7 

0.50 8.74 2.11 

29.80 

cfs 

4.09 

cfs 

934.86 1.72 0.37

5 

5-

S2

n 

0.56 0.86 0.5

7 

0.53 8.78 2.17 

32.40 

cfs 

4.16 

cfs 

934.90 1.76 0.42

3 

5-

S2

n 

0.57 0.86 0.5

8 

0.56 8.81 2.23 

35.00 

cfs 

4.22 

cfs 

934.94 1.80 0.46

8 

5-

S2

n 

0.57 0.87 0.5

9 

0.58 8.84 2.29 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 933.14 ft, 

    Outlet Elevation (invert): 931.27 ft 

Culvert Length: 61.37 ft, 

    Culvert Slope: 0.0305 
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Culvert Performance Curve Plot: Culvert 1 
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Water Surface Profile Plot for Culvert: Culvert 1 

 

Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 933.14 ft 

Outlet Station: 61.34 ft 

Outlet Elevation: 931.27 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert 1 

Barrel Shape: Circular 

Barrel Diameter: 1.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 
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Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: STA 43+76 

Table 3 - Downstream Channel Rating Curve (Crossing: STA 43+76) 

Flow (cfs) Water 

Surface 

Elev (ft) 

Velocity 

(ft/s) 

Depth (ft) Shear (psf) Froude 

Number 

9.00 931.54 0.27 1.44 0.17 0.52 

11.60 931.58 0.31 1.58 0.19 0.53 

14.20 931.62 0.35 1.69 0.22 0.54 

16.80 931.65 0.38 1.79 0.24 0.55 

19.40 931.69 0.42 1.88 0.26 0.55 

22.00 931.72 0.45 1.96 0.28 0.56 

25.00 931.75 0.48 2.05 0.30 0.56 

27.20 931.77 0.50 2.11 0.32 0.57 

29.80 931.80 0.53 2.17 0.33 0.57 

32.40 931.83 0.56 2.23 0.35 0.58 

35.00 931.85 0.58 2.29 0.36 0.58 

Tailwater Channel Data - STA 43+76 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 21.00 ft 

Side Slope (H:V): 9.00 (_:1) 

Channel Slope: 0.0100 

Channel Manning's n: 0.0400 

Channel Invert Elevation: 931.27 ft 

Roadway Data for Crossing: STA 43+76 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 20.00 ft 

Crest Elevation: 934.30 ft 

Roadway Surface: Paved 

Roadway Top Width: 33.00 ft 
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STA 50+72 Existing 

HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 40.00 cfs 

Design Flow: 139.00 cfs 

Maximum Flow: 163.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: STA 50+72 

Headwater 

Elevation (ft) 

Total 

Discharge 

(cfs) 

36 Discharge 

(cfs) 

Roadway 

Discharge 

(cfs) 

Iterations 

925.29 40.00 40.00 0.00 1 

926.17 52.30 52.30 0.00 1 

927.29 64.60 64.60 0.00 1 

928.68 76.90 76.90 0.00 1 

930.32 89.20 89.20 0.00 1 

932.27 101.50 101.50 0.00 1 

933.00 113.80 105.69 8.07 7 

933.16 126.10 106.57 19.49 6 

933.29 139.00 107.32 31.62 5 

933.40 150.70 107.91 42.65 4 

933.51 163.00 108.49 54.42 4 

932.80 104.55 104.55 0.00 Overtopping 
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Rating Curve Plot for Crossing: STA 50+72 

 

Culvert Data: 36 

Table 2 - Culvert Summary Table: 36 

Total 

Disch

arge 

(cfs) 

Culve

rt 

Disch

arge 

(cfs) 

Head

water 

Elevat

ion 

(ft) 

Inle

t 

Cont

rol 

Dep

th 

(ft) 

Outl

et 

Cont

rol 

Dep

th 

(ft) 

Fl

ow 

Ty

pe 

Nor

mal 

Dep

th 

(ft) 

Criti

cal 

Dep

th 

(ft) 

Out

let 

De

pth 

(ft) 

Tailw

ater 

Dept

h (ft) 

Outl

et 

Velo

city 

(ft/s

) 

Tailw

ater 

Veloc

ity 

(ft/s) 

40.00 

cfs 

40.00 

cfs 

925.29 3.25 0.90

8 

5-

S2

n 

0.97 2.06 1.2

5 

0.66 14.3

8 

4.32 

52.30 

cfs 

52.30 

cfs 

926.17 4.13 2.12

6 

5-

S2

n 

1.12 2.35 1.4

7 

0.77 15.1

3 

4.68 

64.60 

cfs 

64.60 

cfs 

927.29 5.25 3.00

3 

5-

S2

n 

1.26 2.58 1.6

8 

0.86 15.8

8 

4.98 

76.90 

cfs 

76.90 

cfs 

928.68 6.64 4.00

7 

5-

S2

n 

1.39 2.74 1.8

7 

0.94 16.6

4 

5.24 
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89.20 

cfs 

89.20 

cfs 

930.32 8.28 5.14

1 

5-

S2

n 

1.51 2.84 2.0

3 

1.01 17.4

9 

5.47 

101.5

0 cfs 

101.5

0 cfs 

932.27 10.2

3 

6.36

3 

5-

S2

n 

1.63 2.80 2.1

8 

1.08 18.4

6 

5.68 

113.8

0 cfs 

105.6

9 cfs 

933.00 10.9

6 

6.92

6 

5-

S2

n 

1.67 3.00 2.2

6 

1.15 18.4

8 

5.86 

126.1

0 cfs 

106.5

7 cfs 

933.16 11.1

2 

7.02

5 

5-

S2

n 

1.68 3.00 2.2

7 

1.21 18.5

6 

6.03 

139.0

0 cfs 

107.3

2 cfs 

933.29 11.2

5 

7.10

9 

5-

S2

n 

1.69 3.00 2.2

8 

1.27 18.6

2 

6.20 

150.7

0 cfs 

107.9

1 cfs 

933.40 11.3

6 

7.17

7 

5-

S2

n 

1.70 3.00 2.2

9 

1.32 18.6

8 

6.34 

163.0

0 cfs 

108.4

9 cfs 

933.51 11.4

7 

7.24

4 

5-

S2

n 

1.70 3.00 2.2

9 

1.38 18.7

3 

6.48 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 922.04 ft, 

    Outlet Elevation (invert): 920.04 ft 

Culvert Length: 60.03 ft, 

    Culvert Slope: 0.0333 
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Culvert Performance Curve Plot: 36 
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Water Surface Profile Plot for Culvert: 36 

 

Site Data - 36 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 922.04 ft 

Outlet Station: 60.00 ft 

Outlet Elevation: 920.04 ft 

Number of Barrels: 1 

Culvert Data Summary - 36 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: PVC 

Embedment: 0.00 in 

Barrel Manning's n: 0.0090 
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Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: STA 50+72 

Table 3 - Downstream Channel Rating Curve (Crossing: STA 50+72) 

Flow (cfs) Water 

Surface 

Elev (ft) 

Velocity 

(ft/s) 

Depth (ft) Shear (psf) Froude 

Number 

40.00 919.41 0.66 4.32 1.36 1.06 

52.30 919.52 0.77 4.68 1.58 1.08 

64.60 919.61 0.86 4.98 1.76 1.10 

76.90 919.69 0.94 5.24 1.93 1.11 

89.20 919.76 1.01 5.47 2.09 1.12 

101.50 919.83 1.08 5.68 2.23 1.13 

113.80 919.90 1.15 5.86 2.37 1.14 

126.10 919.96 1.21 6.03 2.49 1.15 

139.00 920.02 1.27 6.20 2.62 1.16 

150.70 920.07 1.32 6.34 2.73 1.17 

163.00 920.13 1.38 6.48 2.84 1.17 

Tailwater Channel Data - STA 50+72 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 6.00 (_:1) 

Channel Slope: 0.0330 

Channel Manning's n: 0.0400 

Channel Invert Elevation: 918.75 ft 

Roadway Data for Crossing: STA 50+72 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 30.00 ft 

Crest Elevation: 932.80 ft 

Roadway Surface: Paved 

Roadway Top Width: 33.00 ft 
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STA 82+07 Existing 

HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 5.00 cfs 

Design Flow: 9.00 cfs 

Maximum Flow: 11.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: STA 82+07 

Headwater 

Elevation (ft) 

Total 

Discharge 

(cfs) 

Culvert 1 

Discharge 

(cfs) 

Roadway 

Discharge 

(cfs) 

Iterations 

1000.86 5.00 5.00 0.00 1 

1001.51 5.60 5.41 0.15 49 

1001.54 6.20 5.42 0.73 5 

1001.56 6.80 5.43 1.32 4 

1001.58 7.40 5.44 1.93 4 

1001.59 8.00 5.45 2.50 3 

1001.61 8.60 5.46 3.10 3 

1001.62 9.00 5.47 3.51 3 

1001.63 9.80 5.48 4.30 3 

1001.65 10.40 5.48 4.90 3 

1001.66 11.00 5.49 5.50 3 

1001.50 5.40 5.40 0.00 Overtopping 
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Rating Curve Plot for Crossing: STA 82+07 

 

Culvert Data: Culvert 1 

Table 2 - Culvert Summary Table: Culvert 1 

Total 

Disch

arge 

(cfs) 

Culve

rt 

Disch

arge 

(cfs) 

Head

water 

Elevat

ion 

(ft) 

Inle

t 

Cont

rol 

Dep

th 

(ft) 

Outl

et 

Cont

rol 

Dep

th 

(ft) 

Fl

ow 

Ty

pe 

Nor

mal 

Dep

th 

(ft) 

Criti

cal 

Dep

th 

(ft) 

Out

let 

De

pth 

(ft) 

Tailw

ater 

Dept

h (ft) 

Outl

et 

Velo

city 

(ft/s

) 

Tailw

ater 

Veloc

ity 

(ft/s) 

5.00 

cfs 

5.00 

cfs 

1000.8

6 

2.23 4.18

2 

7-

M2

c 

1.00 0.92 0.9

2 

0.10 6.63 2.00 

5.60 

cfs 

5.41 

cfs 

1001.5

1 

2.49 4.83

4 

7-

M2

c 

1.00 0.94 0.9

4 

0.11 7.08 2.09 

6.20 

cfs 

5.42 

cfs 

1001.5

4 

2.50 4.86

1 

7-

M2

c 

1.00 0.94 0.9

4 

0.11 7.09 2.18 

6.80 

cfs 

5.43 

cfs 

1001.5

6 

2.51 4.88

1 

7-

M2

c 

1.00 0.94 0.9

4 

0.12 7.11 2.26 
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7.40 

cfs 

5.44 

cfs 

1001.5

8 

2.52 4.89

8 

7-

M2

c 

1.00 0.94 0.9

4 

0.13 7.12 2.34 

8.00 

cfs 

5.45 

cfs 

1001.5

9 

2.52 4.91

3 

7-

M2

c 

1.00 0.94 0.9

4 

0.13 7.13 2.41 

8.60 

cfs 

5.46 

cfs 

1001.6

1 

2.53 4.92

8 

7-

M2

c 

1.00 0.94 0.9

4 

0.14 7.14 2.48 

9.00 

cfs 

5.47 

cfs 

1001.6

2 

2.53 4.93

7 

7-

M2

c 

1.00 0.94 0.9

4 

0.14 7.15 2.52 

9.80 

cfs 

5.48 

cfs 

1001.6

3 

2.54 4.95

3 

7-

M2

c 

1.00 0.94 0.9

4 

0.15 7.16 2.61 

10.40 

cfs 

5.48 

cfs 

1001.6

5 

2.54 4.96

5 

7-

M2

c 

1.00 0.94 0.9

4 

0.15 7.16 2.67 

11.00 

cfs 

5.49 

cfs 

1001.6

6 

2.55 4.97

7 

7-

M2

c 

1.00 0.94 0.9

4 

0.16 7.17 2.73 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 996.68 ft, 

    Outlet Elevation (invert): 996.08 ft 

Culvert Length: 43.00 ft, 

    Culvert Slope: 0.0140 
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Culvert Performance Curve Plot: Culvert 1 

 

Proposal No. 608163-128112

A00860 - 184



Water Surface Profile Plot for Culvert: Culvert 1 

 

Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 996.68 ft 

Outlet Station: 43.00 ft 

Outlet Elevation: 996.08 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert 1 

Barrel Shape: Circular 

Barrel Diameter: 1.00 ft 

Barrel Material: Corrugated Steel 

Embedment: 0.00 in 

Barrel Manning's n: 0.0240 
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Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: STA 82+07 

Table 3 - Downstream Channel Rating Curve (Crossing: STA 82+07) 

Flow (cfs) Water 

Surface 

Elev (ft) 

Velocity 

(ft/s) 

Depth (ft) Shear (psf) Froude 

Number 

5.00 996.10 0.10 2.00 0.22 1.12 

5.60 996.11 0.11 2.09 0.24 1.14 

6.20 996.11 0.11 2.18 0.25 1.15 

6.80 996.12 0.12 2.26 0.27 1.16 

7.40 996.13 0.13 2.34 0.28 1.17 

8.00 996.13 0.13 2.41 0.30 1.18 

8.60 996.14 0.14 2.48 0.31 1.19 

9.00 996.14 0.14 2.52 0.32 1.19 

9.80 996.15 0.15 2.61 0.33 1.20 

10.40 996.15 0.15 2.67 0.35 1.21 

11.00 996.16 0.16 2.73 0.36 1.21 

Tailwater Channel Data - STA 82+07 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 25.00 ft 

Side Slope (H:V): 2.00 (_:1) 

Channel Slope: 0.0360 

Channel Manning's n: 0.0300 

Channel Invert Elevation: 996.00 ft 

Roadway Data for Crossing: STA 82+07 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 30.00 ft 

Crest Elevation: 1001.50 ft 

Roadway Surface: Paved 

Roadway Top Width: 32.00 ft 
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STA 85+60 Existing 

HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 26.00 cfs 

Design Flow: 87.00 cfs 

Maximum Flow: 132.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: 85+60 

Headwater 

Elevation (ft) 

Total 

Discharge 

(cfs) 

Culvert 1 

Discharge 

(cfs) 

Roadway 

Discharge 

(cfs) 

Iterations 

999.41 26.00 26.00 0.00 1 

1001.10 36.60 36.60 0.00 1 

1002.11 47.20 41.63 5.48 6 

1002.22 57.80 42.11 15.60 6 

1002.31 68.40 42.47 25.85 5 

1002.39 79.00 42.79 36.09 4 

1002.44 87.00 43.00 43.95 4 

1002.52 100.20 43.33 56.83 4 

1002.58 110.80 43.58 67.08 3 

1002.64 121.40 43.81 77.50 3 

1002.70 132.00 44.03 87.91 3 

1002.00 41.10 41.10 0.00 Overtopping 
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Rating Curve Plot for Crossing: 85+60 

 

Culvert Data: Culvert 1 

Table 2 - Culvert Summary Table: Culvert 1 

Total 

Disch

arge 

(cfs) 

Culve

rt 

Disch

arge 

(cfs) 

Head

water 

Elevat

ion 

(ft) 

Inle

t 

Cont

rol 

Dep

th 

(ft) 

Outl

et 

Cont

rol 

Dep

th 

(ft) 

Fl

ow 

Ty

pe 

Nor

mal 

Dep

th 

(ft) 

Criti

cal 

Dep

th 

(ft) 

Out

let 

De

pth 

(ft) 

Tailw

ater 

Dept

h (ft) 

Outl

et 

Velo

city 

(ft/s

) 

Tailw

ater 

Veloc

ity 

(ft/s) 

26.00 

cfs 

26.00 

cfs 

999.41 3.25 2.84

9 

5-

S2

n 

1.71 1.74 1.7

1 

0.57 7.62 4.30 

36.60 

cfs 

36.60 

cfs 

1001.1

0 

4.94 4.30

5 

6-

FF

c 

2.00 2.00 2.0

0 

0.70 9.15 4.87 

47.20 

cfs 

41.63 

cfs 

1002.1

1 

5.95 5.09

0 

6-

FF

c 

2.00 2.00 2.0

0 

0.82 10.4

1 

5.33 

57.80 

cfs 

42.11 

cfs 

1002.2

2 

6.06 5.17

1 

6-

FF

c 

2.00 2.00 2.0

0 

0.92 10.5

3 

5.73 
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68.40 

cfs 

42.47 

cfs 

1002.3

1 

6.15 5.23

3 

6-

FF

c 

2.00 2.00 2.0

0 

1.02 10.6

2 

6.07 

79.00 

cfs 

42.79 

cfs 

1002.3

9 

6.23 5.28

6 

6-

FF

c 

2.00 2.00 2.0

0 

1.11 10.7

0 

6.38 

87.00 

cfs 

43.00 

cfs 

1002.4

4 

6.28 5.32

3 

6-

FF

c 

2.00 2.00 2.0

0 

1.18 10.7

5 

6.60 

100.2

0 cfs 

43.33 

cfs 

1002.5

2 

6.36 5.38

0 

6-

FF

c 

2.00 2.00 2.0

0 

1.28 10.8

3 

6.92 

110.8

0 cfs 

43.58 

cfs 

1002.5

8 

6.42 5.42

2 

6-

FF

c 

2.00 2.00 2.0

0 

1.36 10.8

9 

7.16 

121.4

0 cfs 

43.81 

cfs 

1002.6

4 

6.48 5.46

3 

6-

FF

c 

2.00 2.00 2.0

0 

1.44 10.9

5 

7.38 

132.0

0 cfs 

44.03 

cfs 

1002.7

0 

6.54 5.50

2 

6-

FF

c 

2.00 2.00 2.0

0 

1.51 11.0

1 

7.58 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 996.16 ft, 

    Outlet Elevation (invert): 995.79 ft 

Culvert Length: 53.00 ft, 

    Culvert Slope: 0.0070 
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Culvert Performance Curve Plot: Culvert 1 
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Water Surface Profile Plot for Culvert: Culvert 1 

 

Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 996.16 ft 

Outlet Station: 53.00 ft 

Outlet Elevation: 995.79 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert 1 

Barrel Shape: Concrete Box 

Barrel Span: 2.00 ft 

Barrel Rise: 2.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 
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Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Square Edge (90º) Headwall 

Inlet Depression: None 

Tailwater Data for Crossing: 85+60 

Table 3 - Downstream Channel Rating Curve (Crossing: 85+60) 

Flow (cfs) Water 

Surface 

Elev (ft) 

Velocity 

(ft/s) 

Depth (ft) Shear (psf) Froude 

Number 

26.00 996.41 0.57 4.30 1.78 1.03 

36.60 996.54 0.70 4.87 2.19 1.06 

47.20 996.66 0.82 5.33 2.55 1.08 

57.80 996.76 0.92 5.73 2.88 1.09 

68.40 996.86 1.02 6.07 3.19 1.11 

79.00 996.95 1.11 6.38 3.47 1.12 

87.00 997.02 1.18 6.60 3.68 1.13 

100.20 997.12 1.28 6.92 4.00 1.14 

110.80 997.20 1.36 7.16 4.25 1.14 

121.40 997.28 1.44 7.38 4.49 1.15 

132.00 997.35 1.51 7.58 4.72 1.16 

Tailwater Channel Data - 85+60 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 1.00 (_:1) 

Channel Slope: 0.0500 

Channel Manning's n: 0.0500 

Channel Invert Elevation: 995.84 ft 

Roadway Data for Crossing: 85+60 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 50.00 ft 

Crest Elevation: 1002.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 42.00 ft 
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Proposed STA 1+50 

HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 0.50 cfs 

Design Flow: 0.97 cfs 

Maximum Flow: 4.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: 1+50 

Headwater 

Elevation (ft) 

Total 

Discharge 

(cfs) 

18 Discharge 

(cfs) 

Roadway 

Discharge 

(cfs) 

Iterations 

999.35 0.50 0.50 0.00 1 

999.50 0.97 0.97 0.00 1 

999.55 1.20 1.20 0.00 1 

999.63 1.55 1.55 0.00 1 

999.71 1.90 1.90 0.00 1 

999.78 2.25 2.25 0.00 1 

999.86 2.60 2.60 0.00 1 

999.93 2.95 2.95 0.00 1 

999.99 3.30 3.30 0.00 1 

1000.06 3.65 3.65 0.00 1 

1000.12 4.00 4.00 0.00 1 

1002.60 14.34 14.34 0.00 Overtopping 
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Rating Curve Plot for Crossing: 1+50 

 

Culvert Data: 18 

Table 2 - Culvert Summary Table: 18 

Total 

Disch

arge 

(cfs) 

Culve

rt 

Disch

arge 

(cfs) 

Head

water 

Elevat

ion 

(ft) 

Inle

t 

Cont

rol 

Dep

th 

(ft) 

Outl

et 

Cont

rol 

Dep

th 

(ft) 

Fl

ow 

Ty

pe 

Nor

mal 

Dep

th 

(ft) 

Criti

cal 

Dep

th 

(ft) 

Out

let 

De

pth 

(ft) 

Tailw

ater 

Dept

h (ft) 

Outl

et 

Velo

city 

(ft/s

) 

Tailw

ater 

Veloc

ity 

(ft/s) 

0.50 

cfs 

0.50 

cfs 

999.35 0.35 0.0* 1-

S2

n 

0.18 0.26 0.1

8 

0.10 4.08 0.79 

0.97 

cfs 

0.97 

cfs 

999.50 0.50 0.0* 1-

S2

n 

0.25 0.37 0.2

5 

0.15 4.96 1.02 

1.20 

cfs 

1.20 

cfs 

999.55 0.55 0.0* 1-

S2

n 

0.28 0.41 0.2

8 

0.17 5.28 1.10 

1.55 

cfs 

1.55 

cfs 

999.63 0.63 0.0* 1-

S2

n 

0.32 0.47 0.3

2 

0.20 5.69 1.21 
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1.90 

cfs 

1.90 

cfs 

999.71 0.71 0.0* 1-

S2

n 

0.35 0.52 0.3

5 

0.23 6.03 1.30 

2.25 

cfs 

2.25 

cfs 

999.78 0.78 0.0* 1-

S2

n 

0.38 0.57 0.3

8 

0.25 6.32 1.39 

2.60 

cfs 

2.60 

cfs 

999.86 0.86 0.0* 1-

S2

n 

0.41 0.61 0.4

1 

0.27 6.60 1.46 

2.95 

cfs 

2.95 

cfs 

999.93 0.93 0.0* 1-

S2

n 

0.44 0.65 0.4

4 

0.29 6.85 1.53 

3.30 

cfs 

3.30 

cfs 

999.99 0.99 0.0* 1-

S2

n 

0.47 0.69 0.4

7 

0.31 7.06 1.59 

3.65 

cfs 

3.65 

cfs 

1000.0

6 

1.06 0.0* 1-

S2

n 

0.49 0.73 0.4

9 

0.33 7.20 1.65 

4.00 

cfs 

4.00 

cfs 

1000.1

2 

1.12 0.0* 1-

S2

n 

0.51 0.77 0.5

1 

0.35 7.46 1.70 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 999.00 ft, 

    Outlet Elevation (invert): 997.16 ft 

Culvert Length: 96.02 ft, 

    Culvert Slope: 0.0192 
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Culvert Performance Curve Plot: 18 
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Water Surface Profile Plot for Culvert: 18 

 

Site Data - 18 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 999.00 ft 

Outlet Station: 96.00 ft 

Outlet Elevation: 997.16 ft 

Number of Barrels: 1 

Culvert Data Summary - 18 

Barrel Shape: Circular 

Barrel Diameter: 1.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 
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Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: 1+50 

Table 3 - Downstream Channel Rating Curve (Crossing: 1+50) 

Flow (cfs) Water 

Surface 

Elev (ft) 

Velocity 

(ft/s) 

Depth (ft) Shear (psf) Froude 

Number 

0.50 997.10 0.10 0.79 0.06 0.44 

0.97 997.15 0.15 1.02 0.09 0.47 

1.20 997.17 0.17 1.10 0.11 0.48 

1.55 997.20 0.20 1.21 0.12 0.49 

1.90 997.23 0.23 1.30 0.14 0.50 

2.25 997.25 0.25 1.39 0.16 0.51 

2.60 997.27 0.27 1.46 0.17 0.51 

2.95 997.29 0.29 1.53 0.18 0.52 

3.30 997.31 0.31 1.59 0.20 0.52 

3.65 997.33 0.33 1.65 0.21 0.53 

4.00 997.35 0.35 1.70 0.22 0.53 

Tailwater Channel Data - 1+50 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 6.00 ft 

Side Slope (H:V): 2.00 (_:1) 

Channel Slope: 0.0100 

Channel Manning's n: 0.0400 

Channel Invert Elevation: 997.00 ft 

Roadway Data for Crossing: 1+50 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 40.00 ft 

Crest Elevation: 1002.60 ft 

Roadway Surface: Paved 

Roadway Top Width: 30.00 ft 
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STA 15+33 

HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 5.00 cfs 

Design Flow: 9.00 cfs 

Maximum Flow: 11.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: 15+33 

Headwater 

Elevation (ft) 

Total 

Discharge 

(cfs) 

18 Discharge 

(cfs) 

Roadway 

Discharge 

(cfs) 

Iterations 

872.28 5.00 5.00 0.00 1 

872.38 5.60 5.60 0.00 1 

872.48 6.20 6.20 0.00 1 

872.58 6.80 6.80 0.00 1 

872.69 7.40 7.40 0.00 1 

872.80 8.00 8.00 0.00 1 

872.93 8.60 8.60 0.00 1 

873.01 9.00 9.00 0.00 1 

873.20 9.80 9.80 0.00 1 

873.35 10.40 10.40 0.00 1 

873.51 11.00 11.00 0.00 1 

875.23 15.98 15.98 0.00 Overtopping 
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Rating Curve Plot for Crossing: 15+33 

 

Culvert Data: 18 

Table 2 - Culvert Summary Table: 18 

Total 

Disch

arge 

(cfs) 

Culve

rt 

Disch

arge 

(cfs) 

Head

water 

Elevat

ion 

(ft) 

Inle

t 

Cont

rol 

Dep

th 

(ft) 

Outl

et 

Cont

rol 

Dep

th 

(ft) 

Fl

ow 

Ty

pe 

Nor

mal 

Dep

th 

(ft) 

Criti

cal 

Dep

th 

(ft) 

Out

let 

De

pth 

(ft) 

Tailw

ater 

Dept

h (ft) 

Outl

et 

Velo

city 

(ft/s

) 

Tailw

ater 

Veloc

ity 

(ft/s) 

5.00 

cfs 

5.00 

cfs 

872.28 1.28 0.0* 1-

S2

n 

0.52 0.86 0.5

4 

0.21 8.68 2.73 

5.60 

cfs 

5.60 

cfs 

872.38 1.38 0.0* 1-

S2

n 

0.55 0.91 0.5

8 

0.22 8.90 2.84 

6.20 

cfs 

6.20 

cfs 

872.48 1.48 0.07

9 

1-

S2

n 

0.58 0.96 0.6

2 

0.24 9.09 2.95 

6.80 

cfs 

6.80 

cfs 

872.58 1.58 0.21

0 

5-

S2

n 

0.61 1.01 0.6

5 

0.25 9.28 3.05 
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7.40 

cfs 

7.40 

cfs 

872.69 1.69 0.34

7 

5-

S2

n 

0.64 1.05 0.6

8 

0.26 9.45 3.14 

8.00 

cfs 

8.00 

cfs 

872.80 1.80 0.48

9 

5-

S2

n 

0.67 1.10 0.7

2 

0.27 9.61 3.22 

8.60 

cfs 

8.60 

cfs 

872.93 1.93 0.81

9 

5-

S2

n 

0.70 1.14 0.7

5 

0.28 9.76 3.31 

9.00 

cfs 

9.00 

cfs 

873.01 2.01 0.90

8 

5-

S2

n 

0.71 1.16 0.7

7 

0.29 9.86 3.36 

9.80 

cfs 

9.80 

cfs 

873.20 2.20 1.09

5 

5-

S2

n 

0.75 1.21 0.8

1 

0.31 10.0

4 

3.46 

10.40 

cfs 

10.40 

cfs 

873.35 2.35 1.24

2 

5-

S2

n 

0.78 1.24 0.8

4 

0.32 10.1

8 

3.53 

11.00 

cfs 

11.00 

cfs 

873.51 2.51 1.39

6 

5-

S2

n 

0.80 1.27 0.8

7 

0.33 10.3

1 

3.60 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 871.00 ft, 

    Outlet Elevation (invert): 869.70 ft 

Culvert Length: 44.02 ft, 

    Culvert Slope: 0.0295 
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Culvert Performance Curve Plot: 18 
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Water Surface Profile Plot for Culvert: 18 

 

Site Data - 18 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 871.00 ft 

Outlet Station: 44.00 ft 

Outlet Elevation: 869.70 ft 

Number of Barrels: 1 

Culvert Data Summary - 18 

Barrel Shape: Circular 

Barrel Diameter: 1.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Proposal No. 608163-128112

A00860 - 204



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: 15+33 

Table 3 - Downstream Channel Rating Curve (Crossing: 15+33) 

Flow (cfs) Water 

Surface 

Elev (ft) 

Velocity 

(ft/s) 

Depth (ft) Shear (psf) Froude 

Number 

5.00 869.91 0.21 2.73 0.65 1.11 

5.60 869.92 0.22 2.84 0.69 1.12 

6.20 869.94 0.24 2.95 0.73 1.13 

6.80 869.95 0.25 3.05 0.77 1.14 

7.40 869.96 0.26 3.14 0.81 1.14 

8.00 869.97 0.27 3.22 0.85 1.15 

8.60 869.98 0.28 3.31 0.89 1.16 

9.00 869.99 0.29 3.36 0.91 1.16 

9.80 870.01 0.31 3.46 0.96 1.17 

10.40 870.02 0.32 3.53 0.99 1.18 

11.00 870.03 0.33 3.60 1.02 1.18 

Tailwater Channel Data - 15+33 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 8.00 ft 

Side Slope (H:V): 4.00 (_:1) 

Channel Slope: 0.0500 

Channel Manning's n: 0.0400 

Channel Invert Elevation: 869.70 ft 

Roadway Data for Crossing: 15+33 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 16.00 ft 

Crest Elevation: 875.23 ft 

Roadway Surface: Paved 

Roadway Top Width: 40.00 ft 
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Sta. 43+76 (Split Flow w/ 46+65) 
HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 9.00 cfs 

Design Flow: 25.00 cfs 

Maximum Flow: 35.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: Sta. 43+76 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

12 Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

934.45 9.00 9.00 0.00 1 
934.70 11.60 9.83 1.74 8 
934.81 14.20 10.18 4.01 6 
934.90 16.80 10.45 6.33 5 
934.99 19.40 10.69 8.69 4 
935.06 22.00 10.90 11.08 4 
935.14 25.00 11.13 13.86 4 
935.20 27.20 11.28 15.88 3 
935.26 29.80 11.46 18.31 3 
935.33 32.40 11.63 20.76 3 
935.39 35.00 11.78 23.21 3 
934.55 9.35 9.35 0.00 Overtopping 
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Rating Curve Plot for Crossing: Sta. 43+76 

 

Culvert Data: 12 

Table 2 - Culvert Summary Table: 12 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

9.00 
cfs 

9.00 
cfs 

934.45 1.95 0.81
9 

5-
S2
n 

0.59 0.89 0.6
1 

0.27 9.00 1.44 

11.60 
cfs 

9.83 
cfs 

934.70 2.20 1.10
6 

5-
S2
n 

0.62 0.91 0.6
5 

0.31 9.17 1.58 

14.20 
cfs 

10.18 
cfs 

934.81 2.31 1.23
0 

5-
S2
n 

0.64 0.92 0.6
6 

0.35 9.25 1.69 

16.80 
cfs 

10.45 
cfs 

934.90 2.40 1.33
2 

5-
S2
n 

0.65 0.93 0.6
7 

0.38 9.31 1.79 
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19.40 
cfs 

10.69 
cfs 

934.99 2.49 1.42
2 

5-
S2
n 

0.66 0.93 0.6
8 

0.42 9.34 1.88 

22.00 
cfs 

10.90 
cfs 

935.06 2.56 1.50
5 

5-
S2
n 

0.67 0.94 0.6
9 

0.45 9.38 1.96 

25.00 
cfs 

11.13 
cfs 

935.14 2.64 1.59
6 

5-
S2
n 

0.68 0.94 0.7
0 

0.48 9.43 2.05 

27.20 
cfs 

11.28 
cfs 

935.20 2.70 1.65
7 

5-
S2
n 

0.69 0.94 0.7
1 

0.50 9.45 2.11 

29.80 
cfs 

11.46 
cfs 

935.26 2.76 1.72
8 

5-
S2
n 

0.69 0.95 0.7
2 

0.53 9.48 2.17 

32.40 
cfs 

11.63 
cfs 

935.33 2.83 1.79
7 

5-
S2
n 

0.70 0.95 0.7
3 

0.56 9.51 2.23 

35.00 
cfs 

11.78 
cfs 

935.39 2.89 1.86
2 

5-
S2
n 

0.71 0.95 0.7
3 

0.58 9.53 2.29 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 932.50 ft, 

    Outlet Elevation (invert): 930.96 ft 

Culvert Length: 41.03 ft, 

    Culvert Slope: 0.0376 
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Culvert Performance Curve Plot: 12 
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Water Surface Profile Plot for Culvert: 12 

 

Site Data - 12 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 932.50 ft 

Outlet Station: 41.00 ft 

Outlet Elevation: 930.96 ft 

Number of Barrels: 2 

Culvert Data Summary - 12 

Barrel Shape: Circular 

Barrel Diameter: 1.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0130 
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Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: Sta. 43+76 

Table 3 - Downstream Channel Rating Curve (Crossing: Sta. 43+76) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

9.00 931.22 0.27 1.44 0.17 0.52 
11.60 931.26 0.31 1.58 0.19 0.53 
14.20 931.30 0.35 1.69 0.22 0.54 
16.80 931.33 0.38 1.79 0.24 0.55 
19.40 931.37 0.42 1.88 0.26 0.55 
22.00 931.40 0.45 1.96 0.28 0.56 
25.00 931.43 0.48 2.05 0.30 0.56 
27.20 931.45 0.50 2.11 0.32 0.57 
29.80 931.48 0.53 2.17 0.33 0.57 
32.40 931.51 0.56 2.23 0.35 0.58 
35.00 931.53 0.58 2.29 0.36 0.58 

Tailwater Channel Data - Sta. 43+76 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 21.00 ft 

Side Slope (H:V): 9.00 (_:1) 

Channel Slope: 0.0100 

Channel Manning's n: 0.0400 

Channel Invert Elevation: 930.95 ft 

Roadway Data for Crossing: Sta. 43+76 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 10.00 ft 

Crest Elevation: 934.55 ft 

Roadway Surface: Paved 

Roadway Top Width: 28.00 ft 
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Sta 46+65 (Split Flow w/ Sta 43+76) 
HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 9.00 cfs 

Design Flow: 12.50 cfs 

Maximum Flow: 35.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: Sta46+65 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

12 Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

931.83 9.00 5.29 3.68 9 
931.96 12.50 5.48 7.00 5 
932.01 14.20 5.55 8.62 4 
932.09 16.80 5.66 11.12 4 
932.17 19.40 5.76 13.63 4 
932.24 22.00 5.86 16.14 4 
932.30 24.60 5.94 18.63 3 
932.37 27.20 6.02 21.16 3 
932.43 29.80 6.10 23.69 3 
932.49 32.40 6.17 26.22 3 
932.55 35.00 6.24 28.76 3 
931.58 4.92 4.92 0.00 Overtopping 
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Rating Curve Plot for Crossing: Sta46+65 

 

Culvert Data: 12 

Table 2 - Culvert Summary Table: 12 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

9.00 
cfs 

5.29 
cfs 

931.83 2.43 0.0* 5-
S2
n 

0.51 0.93 0.5
3 

0.79 12.3
9 

1.78 

12.50 
cfs 

5.48 
cfs 

931.96 2.56 0.0* 5-
S2
n 

0.52 0.94 0.5
5 

0.94 12.4
9 

1.96 

14.20 
cfs 

5.55 
cfs 

932.01 2.61 0.0* 5-
S2
n 

0.52 0.94 0.5
5 

1.00 12.5
3 

2.03 

16.80 
cfs 

5.66 
cfs 

932.09 2.69 0.0* 5-
S2
n 

0.53 0.95 0.5
6 

1.09 12.5
9 

2.12 
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19.40 
cfs 

5.76 
cfs 

932.17 2.77 0.08
3 

5-
S2
n 

0.54 0.95 0.5
6 

1.17 12.6
5 

2.21 

22.00 
cfs 

5.86 
cfs 

932.24 2.84 0.23
3 

5-
S2
n 

0.54 0.95 0.5
7 

1.24 12.7
0 

2.28 

24.60 
cfs 

5.94 
cfs 

932.30 2.90 0.37
4 

5-
S2
n 

0.55 0.95 0.5
7 

1.32 12.7
5 

2.35 

27.20 
cfs 

6.02 
cfs 

932.37 2.97 0.50
9 

5-
S2
n 

0.55 0.95 0.5
8 

1.38 12.7
9 

2.42 

29.80 
cfs 

6.10 
cfs 

932.43 3.03 0.63
8 

5-
S2
n 

0.55 0.94 0.5
8 

1.44 12.7
9 

2.48 

32.40 
cfs 

6.17 
cfs 

932.49 3.09 0.75
9 

5-
S2
n 

0.56 0.92 0.5
9 

1.50 12.8
5 

2.53 

35.00 
cfs 

6.24 
cfs 

932.55 3.15 0.87
5 

5-
S2
n 

0.56 0.92 0.5
9 

1.56 12.8
8 

2.59 

* Full Flow Headwater elevation is below inlet invert. 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 929.40 ft, 

    Outlet Elevation (invert): 926.00 ft 

Culvert Length: 41.14 ft, 

    Culvert Slope: 0.0829 
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Culvert Performance Curve Plot: 12 
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Water Surface Profile Plot for Culvert: 12 

 

Site Data - 12 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 929.40 ft 

Outlet Station: 41.00 ft 

Outlet Elevation: 926.00 ft 

Number of Barrels: 1 

Culvert Data Summary - 12 

Barrel Shape: Circular 

Barrel Diameter: 1.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0130 

Proposal No. 608163-128112

A00860 - 216



Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: Sta46+65 

Table 3 - Downstream Channel Rating Curve (Crossing: Sta46+65) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

9.00 926.79 0.79 1.78 0.25 0.41 
12.50 926.94 0.94 1.96 0.29 0.42 
14.20 927.00 1.00 2.03 0.31 0.43 
16.80 927.09 1.09 2.12 0.34 0.43 
19.40 927.17 1.17 2.21 0.36 0.44 
22.00 927.24 1.24 2.28 0.39 0.44 
24.60 927.32 1.32 2.35 0.41 0.44 
27.20 927.38 1.38 2.42 0.43 0.45 
29.80 927.44 1.44 2.48 0.45 0.45 
32.40 927.50 1.50 2.53 0.47 0.45 
35.00 927.56 1.56 2.59 0.49 0.45 

Tailwater Channel Data - Sta46+65 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 4.00 ft 

Side Slope (H:V): 3.00 (_:1) 

Channel Slope: 0.0050 

Channel Manning's n: 0.0400 

Channel Invert Elevation: 926.00 ft 

Roadway Data for Crossing: Sta46+65 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 10.00 ft 

Crest Elevation: 931.58 ft 

Roadway Surface: Paved 

Roadway Top Width: 28.00 ft 
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Proposed STA 82+07 

HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 5.00 cfs 

Design Flow: 9.00 cfs 

Maximum Flow: 11.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: Sta. 82+07 

Headwater 

Elevation (ft) 

Total 

Discharge 

(cfs) 

18 Discharge 

(cfs) 

Roadway 

Discharge 

(cfs) 

Iterations 

998.46 5.00 5.00 0.00 1 

998.56 5.60 5.60 0.00 1 

998.66 6.20 6.20 0.00 1 

998.76 6.80 6.80 0.00 1 

998.87 7.40 7.40 0.00 1 

998.99 8.00 8.00 0.00 1 

999.11 8.60 8.60 0.00 1 

999.20 9.00 9.00 0.00 1 

999.38 9.80 9.80 0.00 1 

999.53 10.40 10.40 0.00 1 

999.69 11.00 11.00 0.00 1 

1003.70 20.61 20.61 0.00 Overtopping 
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Rating Curve Plot for Crossing: Sta. 82+07 

 

Culvert Data: 18 

Table 2 - Culvert Summary Table: 18 

Total 

Disch

arge 

(cfs) 

Culve

rt 

Disch

arge 

(cfs) 

Head

water 

Elevat

ion 

(ft) 

Inle

t 

Cont

rol 

Dep

th 

(ft) 

Outl

et 

Cont

rol 

Dep

th 

(ft) 

Fl

ow 

Ty

pe 

Nor

mal 

Dep

th 

(ft) 

Criti

cal 

Dep

th 

(ft) 

Out

let 

De

pth 

(ft) 

Tailw

ater 

Dept

h (ft) 

Outl

et 

Velo

city 

(ft/s

) 

Tailw

ater 

Veloc

ity 

(ft/s) 

5.00 

cfs 

5.00 

cfs 

998.46 1.29 0.54

9 

1-

S2

n 

0.64 0.86 0.6

6 

0.10 6.70 2.00 

5.60 

cfs 

5.60 

cfs 

998.56 1.39 0.67

0 

1-

S2

n 

0.68 0.91 0.7

0 

0.11 6.89 2.09 

6.20 

cfs 

6.20 

cfs 

998.66 1.49 0.79

6 

1-

S2

n 

0.72 0.96 0.7

5 

0.11 7.06 2.18 

6.80 

cfs 

6.80 

cfs 

998.76 1.59 0.92

7 

5-

S2

n 

0.76 1.01 0.7

9 

0.12 7.22 2.26 
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7.40 

cfs 

7.40 

cfs 

998.87 1.70 1.06

3 

5-

S2

n 

0.80 1.05 0.8

3 

0.13 7.37 2.34 

8.00 

cfs 

8.00 

cfs 

998.99 1.82 1.20

4 

5-

S2

n 

0.84 1.10 0.8

7 

0.13 7.51 2.41 

8.60 

cfs 

8.60 

cfs 

999.11 1.94 1.53

4 

5-

S2

n 

0.88 1.14 0.9

1 

0.14 7.64 2.48 

9.00 

cfs 

9.00 

cfs 

999.20 2.03 1.62

2 

5-

S2

n 

0.91 1.16 0.9

4 

0.14 7.72 2.52 

9.80 

cfs 

9.80 

cfs 

999.38 2.21 1.80

7 

5-

S2

n 

0.96 1.21 0.9

9 

0.15 7.88 2.61 

10.40 

cfs 

10.40 

cfs 

999.53 2.36 1.95

4 

5-

S2

n 

1.00 1.24 1.0

3 

0.15 8.00 2.67 

11.00 

cfs 

11.00 

cfs 

999.69 2.52 2.10

7 

5-

S2

n 

1.04 1.27 1.0

8 

0.16 8.10 2.73 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 997.17 ft, 

    Outlet Elevation (invert): 996.59 ft 

Culvert Length: 43.00 ft, 

    Culvert Slope: 0.0135 
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Culvert Performance Curve Plot: 18 
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Water Surface Profile Plot for Culvert: 18 

 

Site Data - 18 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 997.17 ft 

Outlet Station: 43.00 ft 

Outlet Elevation: 996.59 ft 

Number of Barrels: 1 

Culvert Data Summary - 18 

Barrel Shape: Circular 

Barrel Diameter: 1.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 
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Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Data for Crossing: Sta. 82+07 

Table 3 - Downstream Channel Rating Curve (Crossing: Sta. 82+07) 

Flow (cfs) Water 

Surface 

Elev (ft) 

Velocity 

(ft/s) 

Depth (ft) Shear (psf) Froude 

Number 

5.00 996.10 0.10 2.00 0.22 1.12 

5.60 996.11 0.11 2.09 0.24 1.14 

6.20 996.11 0.11 2.18 0.25 1.15 

6.80 996.12 0.12 2.26 0.27 1.16 

7.40 996.13 0.13 2.34 0.28 1.17 

8.00 996.13 0.13 2.41 0.30 1.18 

8.60 996.14 0.14 2.48 0.31 1.19 

9.00 996.14 0.14 2.52 0.32 1.19 

9.80 996.15 0.15 2.61 0.33 1.20 

10.40 996.15 0.15 2.67 0.35 1.21 

11.00 996.16 0.16 2.73 0.36 1.21 

Tailwater Channel Data - Sta. 82+07 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 25.00 ft 

Side Slope (H:V): 2.00 (_:1) 

Channel Slope: 0.0360 

Channel Manning's n: 0.0300 

Channel Invert Elevation: 996.00 ft 

Roadway Data for Crossing: Sta. 82+07 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 25.00 ft 

Crest Elevation: 1003.70 ft 

Roadway Surface: Paved 

Roadway Top Width: 30.00 ft 
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APPENDIX E 

 

HEC-RAS 
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HEC-RAS Computed Results for crossing 24+92 proposed  

 

HYDRAULIC DESIGN DATA   

DRAINAGE AREA (SQ.MILES) 0.903 

DESIGN FLOOD DISCHARGE (C.F.S) 123 

DESIGN FLOOD FREQUENCY (YEARS) 25 

DESIGN FLOOD VELOCITY (F.P.S) 6.32 

DESIGN FLOOD ELEVATION (FEET, NAVD) 873.95 

BASE  (100-YEAR) FLOOD DATA  
BASE FLOOD DISCHARGE (C.F.S)  174 

BASE FLOOD ELEVATION (FEET, NAVD) 874.72 

DESIGN AND CHECK SCOUR DATA  

DESIGN SCOUR FLOOD EVENT RETURN FREQUENCY  25 

CHECK SCOUR FLOOD EVENT RETURN FREQUENCY  100 

FLOOD OF RECORD    

DISCHARGE (C.F.S)                Unknown 

FREQUENCY (IF KNOWN, YEARS)                Unknown 

MAXIMUM ELEVATION (FEET, NAVD)                Unknown 

DATE (MM/YYYY)                Unknown 

HISTORY OF ICE FLOCS                Unknown 

 

TEMPORARY WATER CONTROL DESIGN DATA   

DESIGN FLOOD DISCHARGE (C.F.S) 43 

DESIGN FLOOD FREQUENCY (YEARS) 2 

DESIGN FLOOD VELOCITY 5.23 

DESIGN FLOOD ELEVATION (FEET,NAVD) 876.1 

 

 

Section Length (ft) 

 Span 

(ft) 

Rise 

(ft) 

Invert 

(u/s) 

 Invert 

(d/s) 

R.C Box 

Culvert 31.21 9.5 6.5 871.03 869.59 
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HEC-RAS Computed Results for crossing 50+72 proposed  

 

HYDRAULIC DESIGN DATA   

DRAINAGE AREA (SQ.MILES)  
DESIGN FLOOD DISCHARGE (C.F.S) 116 

DESIGN FLOOD FREQUENCY (YEARS) 25 

DESIGN FLOOD VELOCITY (F.P.S) 10.75 

DESIGN FLOOD ELEVATION (FEET, NAVD) 932.64 

BASE  (100-YEAR) FLOOD DATA  
BASE FLOOD DISCHARGE (C.F.S)  163 

BASE FLOOD ELEVATION (FEET, NAVD) 933.34 

DESIGN AND CHECK SCOUR DATA  

DESIGN SCOUR FLOOD EVENT RETURN FREQUENCY  25 

CHECK SCOUR FLOOD EVENT RETURN FREQUENCY  100 

FLOOD OF RECORD   
DISCHARGE (C.F.S) Unknown 

FREQUENCY (IF KNOWN, YEARS) Unknown 

MAXIMUM ELEVATION (FEET, NAVD) Unknown 

DATE (MM/YYYY) Unknown 

HISTORY OF ICE FLOCS Unknown 

 

 

TEMPORARY WATER CONTROL DESIGN DATA   

DESIGN FLOOD DISCHARGE (C.F.S) 40 

DESIGN FLOOD FREQUENCY (YEARS) 2 

DESIGN FLOOD VELOCITY   

DESIGN FLOOD ELEVATION (FEET,NAVD)   

 

 

Section Length (ft) 

 Span 

(ft) 

Diameter 

(ft) 

Invert 

(u/s) 

 Invert 

(d/s) 

Circular 

Culvert 60.8 3 3 922.04 920.04 
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HEC-RAS Computed Results for crossing 86+53 proposed  

 

HYDRAULIC DESIGN DATA   

DRAINAGE AREA (SQ.MILES) 0.33 

DESIGN FLOOD DISCHARGE (C.F.S) 52 

DESIGN FLOOD FREQUENCY (YEARS) 25 

DESIGN FLOOD VELOCITY (F.P.S) 3.22 

DESIGN FLOOD ELEVATION (FEET, NAVD) 998.32 

BASE  (100-YEAR) FLOOD DATA  
BASE FLOOD DISCHARGE (C.F.S)  73 

BASE FLOOD ELEVATION (FEET, NAVD) 998.77 

DESIGN AND CHECK SCOUR DATA  

DESIGN SCOUR FLOOD EVENT RETURN FREQUENCY  25 

CHECK SCOUR FLOOD EVENT RETURN FREQUENCY  100 

FLOOD OF RECORD    

DISCHARGE (C.F.S) Unknown 

FREQUENCY (IF KNOWN, YEARS) Unknown 

MAXIMUM ELEVATION (FEET, NAVD) Unknown 

DATE (MM/YYYY) Unknown 

HISTORY OF ICE FLOCS Unknown 

 

 

TEMPORARY WATER CONTROL DESIGN DATA   

DESIGN FLOOD DISCHARGE (C.F.S) 18 

DESIGN FLOOD FREQUENCY (YEARS) 2 

DESIGN FLOOD VELOCITY 8.91 

DESIGN FLOOD ELEVATION (FEET,NAVD) 1001.42 

 

 

 

Section Length (ft) 

 Span 

(ft) 

Rise 

(ft) 

Invert 

(u/s) 

 Invert 

(d/s) 

R.C Box 

Culvert 50 8 4.5 994.32 994.22 
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PROJECT:

MONSON ROAD RECONSTRUCTION

WALES, MA

JOB NO: 2170841

STA 11+50 Lt to STA 13+50 Lt

SWALE LINING DESIGN 

B Base width 1 ft

Side Slopes 2 ft/ft

Equation 7.12 Maximum Shear Stress

τ = ϒdS

ϒ Unit Weight of Water 62.4 lb/ft
3

d max. dept of flow 0.41 ft (10 year)

From Express Calcs

S avg. bed slope 0.031 ft/ft

τ 0.79 lb/ft2

Turf Establishment (Permissible Unit Shear Strees 1.0 lb/ft
2
)
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PROJECT:

MONSON ROAD RECONSTRUCTION

WALES, MA

JOB NO: 2170841

STA14+50 to 17+00 LT

SWALE LINING DESIGN 

B Base width 1 ft

Side Slopes 2 ft/ft

Equation 7.12 Maximum Shear Stress

τ = ϒdS

ϒ Unit Weight of Water 62.4 lb/ft
3

d max. dept of flow 0.63 ft (10 year)

From Express Calcs

S avg. bed slope 0.035 ft/ft

τ 1.38 lb/ft2

Rock Riprap (6" diameter) (Permissible Unit Shear Stress 2.00 lb/ft2)

D50 bottom 5 in

D50sides= K1/K2*(D50)bottom

K1 Ratio of shear streese on sides and bottom

Side slope of 2:1

B/d 1.59

K1 0.87

K2 Ratio of tractive force on the sides and bootm using Fig. 7-10

Angle of repose is 42˚

K2 0.77

D50sides 5.65 in
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PROJECT:

MONSON ROAD RECONSTRUCTION

WALES, MA

JOB NO: 2170841

STA31+65 Lt to STA40+40

SWALE LINING DESIGN 

B Base width 1 ft

Side Slopes 2 ft/ft

Equation 7.12 Maximum Shear Stress

τ = ϒdS

ϒ Unit Weight of Water 62.4 lb/ft
3

d max. dept of flow 0.57 ft (10 year)

From Express Calcs

S avg. bed slope 0.047 ft/ft

τ 1.67 lb/ft2

Rock Riprap (6" diameter) (Permissible Unit Shear Stress 2.00 lb/ft2)

D50 bottom 5 in

D50sides= K1/K2*(D50)bottom

K1 Ratio of shear streese on sides and bottom

Side slope of 2:1

B/d 1.75

K1 0.87

K2 Ratio of tractive force on the sides and bootm using Fig. 7-10

Angle of repose is 42˚

K2 0.77

D50sides 5.65 in
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PROJECT:

MONSON ROAD RECONSTRUCTION

WALES, MA

JOB NO: 2170841

STA40+40 Lt to STA 44+00 Lt

SWALE LINING DESIGN 

B Base width 1 ft

Side Slopes 2 ft/ft

Equation 7.12 Maximum Shear Stress

τ = ϒdS

ϒ Unit Weight of Water 62.4 lb/ft
3

d max. dept of flow 0.35 ft (10 year)

From Express Calcs

S avg. bed slope 0.016 ft/ft

τ 0.35 lb/ft2

Turf Establishment (Permissible Unit Shear Strees 1.0 lb/ft
2
)

46+50 lt
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PROJECT:

MONSON ROAD RECONSTRUCTION

WALES, MA

JOB NO: 2170841

STA 70+50 TO 72+75

SWALE LINING DESIGN 

B Base width 1 ft

Side Slopes 2 ft/ft

Equation 7.12 Maximum Shear Stress

τ = ϒdS

ϒ Unit Weight of Water 62.4 lb/ft3

d max. dept of flow 0.46 ft (10 year)

From Express Calcs

S avg. bed slope 0.03 ft/ft

τ 0.86 lb/ft2

Turf Establishment (Permissible Unit Shear Strees 1.0 lb/ft
2
)

Proposing modified rockfill to comply with MassDOT PDDG standards for a swale with 3% slope
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, May 12 2020

Sta. 11+50 to 13+50

Trapezoidal
Bottom Width (ft) =  1.00
Side Slopes (z:1) =  2.00, 2.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  863.27
Slope (%) =  3.10
N-Value =  0.033

Calculations
Compute by: Known Q
Known Q (cfs) =  2.38

Highlighted
Depth (ft) =  0.41
Q (cfs) =  2.380
Area (sqft) =  0.75
Velocity (ft/s) =  3.19
Wetted Perim (ft) =  2.83
Crit Depth, Yc (ft) =  0.43
Top Width (ft) =  2.64
EGL (ft) =  0.57

0 1 2 3 4 5 6 7 8 9

Elev (ft) Depth (ft)
Section

862.50 -0.77

863.00 -0.27

863.50 0.23

864.00 0.73

864.50 1.23

865.00 1.73

Reach (ft)
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, May 12 2020

Sta. 14+50 to 17+00

Trapezoidal
Bottom Width (ft) =  1.00
Side Slopes (z:1) =  2.00, 2.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  872.58
Slope (%) =  3.90
N-Value =  0.033

Calculations
Compute by: Known Q
Known Q (cfs) =  6.14

Highlighted
Depth (ft) =  0.62
Q (cfs) =  6.140
Area (sqft) =  1.39
Velocity (ft/s) =  4.42
Wetted Perim (ft) =  3.77
Crit Depth, Yc (ft) =  0.69
Top Width (ft) =  3.48
EGL (ft) =  0.92

0 1 2 3 4 5 6 7 8 9

Elev (ft) Depth (ft)
Section

872.00 -0.58

872.50 -0.08

873.00 0.42

873.50 0.92

874.00 1.42

874.50 1.92

875.00 2.42

Reach (ft)
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Dec 14 2021

Sta. 31+65

Trapezoidal
Bottom Width (ft) =  1.00
Side Slopes (z:1) =  2.00, 2.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  902.00
Slope (%) =  4.70
N-Value =  0.033

Calculations
Compute by: Known Q
Known Q (cfs) =  5.66

Highlighted
Depth (ft) =  0.57
Q (cfs) =  5.660
Area (sqft) =  1.22
Velocity (ft/s) =  4.64
Wetted Perim (ft) =  3.55
Crit Depth, Yc (ft) =  0.67
Top Width (ft) =  3.28
EGL (ft) =  0.90

0 1 2 3 4 5 6 7 8 9

Elev (ft) Depth (ft)
Section

901.50 -0.50

902.00 0.00

902.50 0.50

903.00 1.00

903.50 1.50

904.00 2.00

Reach (ft)
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Dec 14 2021

Sta. 43+70

Trapezoidal
Bottom Width (ft) =  1.00
Side Slopes (z:1) =  2.00, 2.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  931.70
Slope (%) =  1.60
N-Value =  0.033

Calculations
Compute by: Known Q
Known Q (cfs) =  1.23

Highlighted
Depth (ft) =  0.35
Q (cfs) =  1.230
Area (sqft) =  0.59
Velocity (ft/s) =  2.07
Wetted Perim (ft) =  2.57
Crit Depth, Yc (ft) =  0.30
Top Width (ft) =  2.40
EGL (ft) =  0.42

0 1 2 3 4 5 6 7 8 9

Elev (ft) Depth (ft)
Section

931.00 -0.70

931.50 -0.20

932.00 0.30

932.50 0.80

933.00 1.30

933.50 1.80

934.00 2.30

Reach (ft)
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Nov 30 2023

Sta. 46+65

Triangular
Side Slopes (z:1) =  6.00, 4.00
Total Depth (ft) =  1.50

Invert Elev (ft) =  930.00
Slope (%) =  0.66
N-Value =  0.033

Calculations
Compute by: Known Q
Known Q (cfs) =  20.00

Highlighted
Depth (ft) =  1.24
Q (cfs) =  20.00
Area (sqft) =  7.69
Velocity (ft/s) =  2.60
Wetted Perim (ft) =  12.66
Crit Depth, Yc (ft) =  1.00
Top Width (ft) =  12.40
EGL (ft) =  1.35

0 2 4 6 8 10 12 14 16 18 20

Elev (ft) Depth (ft)
Section

929.50 -0.50

930.00 0.00

930.50 0.50

931.00 1.00

931.50 1.50

932.00 2.00

Reach (ft)

Assuming diverted
flow from Sta. 43+76
crossing - normal flow
without diversion is
1.60 cfs
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Dec 14 2021

STA 72+75

Trapezoidal
Bottom Width (ft) =  1.00
Side Slopes (z:1) =  2.00, 2.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  1015.00
Slope (%) =  3.00
N-Value =  0.033

Calculations
Compute by: Known Q
Known Q (cfs) =  2.94

Highlighted
Depth (ft) =  0.46
Q (cfs) =  2.940
Area (sqft) =  0.88
Velocity (ft/s) =  3.33
Wetted Perim (ft) =  3.06
Crit Depth, Yc (ft) =  0.48
Top Width (ft) =  2.84
EGL (ft) =  0.63

0 1 2 3 4 5 6 7 8 9

Elev (ft) Depth (ft)
Section

1014.50 -0.50

1015.00 0.00

1015.50 0.50

1016.00 1.00

1016.50 1.50

1017.00 2.00

Reach (ft)
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Monson Road Reconstruction Date:  4/8/2024

Wales, MA By:  NSD

Checked By:  RSV

i = 7.21 for 5 min

i = 4.00 for 15 min. Tc 

10-yr Storm

Area Area (s.f) Area (ac.)

Impervious 

Area (s.f)

Grass Area 

(s.f)

Woods Area 

(s.f) C-Value Tc (min.) Q=CiA

STA 11+50

Swale 146,424 3.361 5,227 141,197 0.32 15 4.32

STA 15+30

Swale 263,398 6.047 14,906 88,478 160,014 0.27 15 6.61

STA 31+65

Swale 261,651 6.007 16,212 18,800 226,639 0.25 15 6.02

STA 43+70
Swale 33,770 0.775 9,772 6,265 17,733 0.42 15 1.31

STA 46+65

Swale 48,946 1.124 2,570 13,201 33,175 0.26 8 1.76

STA 72+75

Swale 161,325 3.704 5,642 6,630 149,053 0.23 15 3.39

NOTES:

1)  Refer to DA-1 - 3 for drainage areas.

2)  C-Values were used based on Exhibit 8-8 of the MassDOT Project Development and Design Guide. Values given below.

3)  Time of Concentrations (Tc) derived from Hydraflow (TR-55 Method). Refer to Tc computations included.

4)  Minimum Tc used for paved areas = 5 min. and grassy areas = 10 min.

Land Cover C

0.9

0.3

0.2

Grass

Unimproved (Woods)

TABLE 1

PROPOSED DRAINAGE AREA SUMMARY SHEET

HYDRAFLOW ANALYSIS

Impervious

Proposed Drainage System
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APPENDIX G 

 

Outlet Protection 
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Project Monson Road Date:  11/30/23

Project Number: ENG23-0621 By:  LEC

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 15+33

Wo pipe diameter or span (ft) 1.5 Input

Q pipe(design) discharge (cfs) 9 25-yr storm Output

TW tailwater depth (ft) 0.29 (HY-8)

D pipe rise (ft) 1.5

(ft/s) 9.86

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 0.74 ft 8.92 in

Calculated Riprap Apron Dimensions

L= 4D 6.00 FT 

Depth= 3.3D50 2.45 FT

W1= 3Wo (min.) 4.5 FT

W2=3Wo + 2/3L 11.17 FT

Proposed Riprap Apron (Modified Rockfill)

Ls 10 FT

Depth 1.5 FT

W1 4 FT

W2 12 FT

Velocity
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Project Monson Road Date:  11/30/23

Project Number: ENG23-0621 By:  LEC

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 22+25

Wo pipe diameter or span (ft) 1.25 Input

Q pipe(design) discharge (cfs) 5.55 25-yr storm Output

TW tailwater depth (ft) 0.1 (HY-8)

D pipe rise (ft) 1.25

(ft/s) 5.36

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 1.44 ft 17.31 in

Calculated Riprap Apron Dimensions

L= 4D 5.00 FT 

Depth= 3.3D50 4.76 FT

W1= 3Wo (min.) 3.75 FT

W2=3Wo + 2/3L 7.08 FT

Proposed Riprap Apron (Modified Rockfill)

Ls 10 FT

Depth 1.5 FT

W1 5 FT

W2 10 FT

Velocity

Proposal No. 608163-128112

A00860 - 273



Project Monson Road Date:  11/30/23

Project Number: ENG23-0621 By:  LEC

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 25+00

Wo pipe diameter or span (ft) 1 Input

Q pipe(design) discharge (cfs) 1.22 10-yr storm Output

TW tailwater depth (ft) 0.1 (HY-8)

D pipe rise (ft) 1

(ft/s) 4.53

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 0.26 ft 3.09 in

Calculated Riprap Apron Dimensions

L= 4D 4.00 FT 

Depth= 3.3D50 0.85 FT

W1= 3Wo (min.) 3 FT

W2=3Wo + 2/3L 5.67 FT

Proposed Riprap Apron (Modified Rockfill)

Ls 7.5 FT

Depth 1.5 FT

W1 4 FT

W2 6 FT

Velocity
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Project Monson Road Date:  11/30/23

Project Number: ENG23-0621 By:  LEC

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 43+76 Twin 12" diameter pipes

Wo pipe diameter or span (ft) 2 Input

Q pipe(design) discharge (cfs) 12.5 25-yr storm Output

TW tailwater depth (ft) 0.32 (HY-8)

D pipe rise (ft) 2

(ft/s) 6.27

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 0.71 ft 8.54 in

Calculated Riprap Apron Dimensions

L= 4D 8.00 FT 

Depth= 3.3D50 2.35 FT

W1= 3Wo (min.) 6 FT

W2=3Wo + 2/3L 12.67 FT

Proposed Riprap Apron (Modified Rockfill)

Ls 10 FT

Depth 1.5 FT

W1 5 FT

W2 16 FT

Velocity
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Project Monson Road Date:  11/30/23

Project Number: ENG23-0621 By:  LEC

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 46+65

Wo pipe diameter or span (ft) 1 Input

Q pipe(design) discharge (cfs) 12.5 25-yr storm Output

TW tailwater depth (ft) 0.94 (HY-8)

D pipe rise (ft) 1

(ft/s) 6.75

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 0.61 ft 7.32 in

Calculated Riprap Apron Dimensions

L= 4D 4.00 FT 

Depth= 3.3D50 2.01 FT

W1= 3Wo (min.) 3 FT

W2=3Wo + 2/3L 9.67 FT

Proposed Riprap Apron (Modified Rockfill)

Ls 10 FT

Depth 1.5 FT

W1 3 FT

W2 10 FT

Velocity
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Project Monson Road Date:  11/30/23

Project Number: ENG23-0621 By:  LEC

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 50+55

Wo pipe diameter or span (ft) 1 Input

Q pipe(design) discharge (cfs) 2.05 25-yr storm Output

TW tailwater depth (ft) 0.1 (HY-8)

D pipe rise (ft) 1

(ft/s) 3.5

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 0.51 ft 6.18 in

Calculated Riprap Apron Dimensions

L= 4D 4.00 FT 

Depth= 3.3D50 1.70 FT

W1= 3Wo (min.) 3 FT

W2=3Wo + 2/3L 5.67 FT

Proposed Riprap Apron (Modified Rockfill)

Ls 10 FT

Depth 1.5 FT

W1 5 FT

W2 12 FT

Velocity
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Project Monson Road Date:  11/30/23

Project Number: ENG23-0621 By:  LEC

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 51+20

Wo pipe diameter or span (ft) 1 Input

Q pipe(design) discharge (cfs) 3.75 10-yr storm Output

TW tailwater depth (ft) 0.1 (HY-8)

D pipe rise (ft) 1

(ft/s) 5.83

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 1.15 ft 13.82 in

Calculated Riprap Apron Dimensions

L= 4D 4.00 FT 

Depth= 3.3D50 3.80 FT

W1= 3Wo (min.) 3 FT

W2=3Wo + 2/3L 5.67 FT

Proposed Riprap Apron (Modified Rockfill)

Ls 10 FT

Depth 1.5 FT

W1 5 FT

W2 12 FT

Velocity
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Project Monson Road Date:  11/30/23

Project Number: ENG23-0621 By:  LEC

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 73+25

Wo pipe diameter or span (ft) 1 Input

Q pipe(design) discharge (cfs) 1.58 10-yr storm Output

TW tailwater depth (ft) 0.05

D pipe rise (ft) 1

(ft/s) 3.38

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 0.73 ft 8.73 in

Calculated Riprap Apron Dimensions

L= 4D 4.00 FT 

Depth= 3.3D50 2.40 FT

W1= 3Wo (min.) 3 FT

W2=3Wo + 2/3L 9.67 FT

Proposed Riprap Apron (Modified Rockfill)

Ls 9.5 FT

Depth 1.5 FT

W1 10 FT

W2 10 FT

Velocity
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Project Monson Road Date:  11/30/23

Project Number: ENG23-0621 By:  LEC

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 81+97

Wo pipe diameter or span (ft) 1 Input

Q pipe(design) discharge (cfs) 3.31 10-yr storm Output

TW tailwater depth (ft) 0.1

D pipe rise (ft) 1

(ft/s) 6.12

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 0.98 ft 11.70 in

Calculated Riprap Apron Dimensions

L= 4D 4.00 FT 

Depth= 3.3D50 3.22 FT

W1= 3Wo (min.) 3 FT

W2=3Wo + 2/3L 5.67 FT

Proposed Riprap Apron (Modified Rockfill)

Ls 5 FT

Depth 1.5 FT

W1 4 FT

W2 6 FT

Velocity
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Project Monson Road Date:  11/30/23

Project Number: ENG23-0621 By:  LEC

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 82+07

Wo pipe diameter or span (ft) 1.5 Input

Q pipe(design) discharge (cfs) 9 25-yr storm Output

TW tailwater depth (ft) 0.14 (HY-8)

D pipe rise (ft) 1.5

(ft/s) 7.72

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 1.54 ft 18.48 in

Calculated Riprap Apron Dimensions

L= 4D 6.00 FT Use 10 FT

Depth= 3.3D50 5.08 FT

W1= 3Wo (min.) 4.5 FT

W2=3Wo + 2/3L 11.17 FT

Proposed Riprap Apron (Modified Rockfill)

Ls 10 FT

Depth 2 FT

W1 5 FT

W2 14 FT

Velocity
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Project Monson Road Date:  4/8/2024

Project Number: ENG23-0621 By:  NSD

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 85+72

Wo pipe diameter or span (ft) 1 Input

Q pipe(design) discharge (cfs) 1.78 25-yr storm Output

TW tailwater depth (ft) 0.05

D pipe rise (ft) 1

(ft/s) 3.96

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 0.85 ft 10.24 in

Calculated Riprap Apron Dimensions

L= 4D 4.00 FT Use 10 FT

Depth= 3.3D50 2.81 FT

W1= 3Wo (min.) 3 FT

W2=3Wo + 2/3L 9.67 FT

Proposed Modified Rockfill Scour Hole

Ls 8 FT

Depth 2 FT Dimensions based on site conditions 

W1 4.5 FT and proposed headwall configuration

W2 7 FT

Velocity
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Project Monson Road Date:  11/30/23

Project Number: ENG23-0621 By:  LEC

Client Wales, MA Checked By:  RSV

OUTLET PROTECTION

Source: FHWA HEC-14 Hydraulic Design of Energy Dissipators for Culverts and Channels

Chapter 10 Riprap Basins and Aprons

Location Sta 1+50

Wo pipe diameter or span (ft) 1.5 Input

Q pipe(design) discharge (cfs) 1 25-yr storm Output

TW tailwater depth (ft) 0.15 (HY-8)

D pipe rise (ft) 1.5

(ft/s) 4.96

Riprap Diameter

D50 0.2D(Q/g^0.5*D^2.5)^(4/3)*(D/TW) 0.08 ft 0.92 in

Calculated Riprap Apron Dimensions

L= 4D 6.00 FT Use 10 FT

Depth= 3.3D50 0.25 FT

W1= 3Wo (min.) 4.5 FT

W2=3Wo + 2/3L 11.17 FT

Proposed

Existing Wetlands to Remain. Velocity is under 5 ft/s.

Velocity
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ATTACHMENT D 

 

Operation and Maintenance Plan 
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LONG-TERM POLLUTION PREVENTION PLAN/ 
OPERATION AND MAINTENANCE PLAN 

Town of Wales 
 

I. Purpose and Scope 
 

The purpose of this plan is to provide the maintenance staff of the 
Town of Wales guidelines and procedures for the operation and 
maintenance of the drainage systems for the Monson Road 
Transportation Improvement Project. Checklists will be utilized during 
the inspection and cleaning process and kept on file in the 
maintenance office. 

 
The proposed site plan includes the following stormwater structures: 

 
• Catch Basins 
• Drainage Manholes 
• Drainage Swales 
• Discharge Points 

 
II. Ownership 

 
The Town of Wales Highway Department operates and maintains 
Town-wide roadways and drainage systems. 

 
III. Responsible Party 

 
The following individual is the primary contact for the implementation of 
this plan. 

 
Name:  Christopher Ryan, Highway Superintendent 

 
Phone #: (413) 245-7494 

 
IV. Schedule for Inspection and Maintenance Activities 

 
A. Inspection 

 
i. Structures, swales, and outfalls will be inspected annually for 

excess accumulation of sediment and debris, erosion or 
other problems. 

 
B. Routine and Non-Routine Maintenance 

 
i. Structures, swales, and outfalls shall be cleaned at least 

once a year, at a minimum, after the snow and ice removal 
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season and before spring rainfall events or as required due 
to conditions noted during inspections. 

 
ii. Street sweeping: The roadways shall be swept once a year 

after the snow and ice removal season has ended and prior 
to spring rains. 

 
iii. Erosion repairs will be completed on an as-needed basis. 

 
V. Access to System 

 
The drainage system is located within the Town right-of-way.   

 
VI. Funding 

 
The Highway Department maintains a budget as required to complete 
all highway related services.  Inspection and maintenance of the 
systems is part of this yearly budget process. 

 
VII. Illicit Discharges 

 
No illicit discharges to watercourses or drainage structures are 
permitted in the Town of Wales. 

 
VIII. Operation and Maintenance Log Forms 

 
See attached sheets. 
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ATTACHMENT E 

 

Erosion and Sedimentation Control Plan and Pollution Prevention Plan 
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Erosion and Sedimentation Control Plan 

and Pollution Prevention Plan 

For Construction Activities At: 

Monson Road Transportation Improvement Project 
Wales, MA 

 

Prepared For: 

Town of Wales 
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1. Narrative 
 

The purpose of this plan is to provide general guidelines and operation and 
maintenance procedures to the contractor during construction specifically with 
regards to erosion and sediment control. 

The proposed project includes construction activities in, or close to, the limit of 
work includes bordering vegetated wetlands, mean annual high water and top of 
bank to perennial and intermittent stream).  Activities includes excavation within 
existing pavement limits for the installation of storm drainage systems and the 
reconstruction of the existing paved roadways.  Soils in the project area per the 
NRCS Web Soil Survey include: 

• 307C – Paxton fine sandy loam, 8 to 15 percent slopes –Hydrologic Soil 
Group C 

• 316B – Scituate fine sandy loam , 3 to 8 percent slopes, very stony – 
Hydrologic Soil Group C/D 

Imported fill material will likely be limited to new road base and pipe bedding 
material unless excessive unsuitable materials are encountered within the paving 
limit. 

 
2. Operation and Maintenance 
 

 A. The work covered by this plan consists of furnishing all labor, materials, tools 
and equipment and performing all work required for the prevention of 
environmental pollution during and as a result of construction operations 
under this contract. 

 
 B. The requirements set forth in this plan apply to all land disturbing activities 

required for this project 
 

 C. All work under this Contract shall be in accordance with the Conservation 
Commissions' Orders of Conditions as well as all other stated requirements. 

 
 D. The proposed erosion and sediment control measures that are to be installed 

are located on the construction drawings. 
 

 E. A rain gauge shall be placed at the project in a workable location and 
monitored during rainfall periods until all disturbed areas are stabilized.  In the 
event, there is a rainfall greater than 1/2" in a 12 hour period, all erosion 
control measures shall be checked and repaired as required.  If no rain gauge 
is used, all erosion control measures shall be checked after all rainfall events.  
A checklist (sample provided at the end of this plan) will be filled out by the 
contractor each week.  The contractor shall designate a party to be 
responsible for the maintenance of all erosion and sediment control measures 
for the duration of the project.  Inspections shall be completed weekly or 
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within 24 hours of a rain event as described above.  When maintenance is 
required it shall be completed within 24 hours of being identified. 

 
  Designated Party: _______________________________________________ 

 
 F. All soil erosion and sediment control measures shall be installed, maintained, 

and implemented as shown on the construction drawings. It is the intent of 
this plan that soil erosion control measures are the first to be installed and the 
last to be removed. Surface waters on and adjacent to the site and abutting 
properties are to be protected from degradation and sedimentation. If other 
watercourses, streams, drainage-ways or abutting properties are jeopardized 
by construction, it shall be the contractor’s responsibility to protect those 
waters and properties.  

 
 G. Make all necessary repairs to erosion control facilities as soon as possible. 

Silt fences and straw bale barriers, temporary sediment traps, and inlet 
protection which accumulate sediment and debris shall be cleaned and re-set 
as needed. 

 
3. Notification 
 

The Engineer will notify the Contractor in writing of any non-compliance with the 
foregoing provisions.  The Contractor shall, after receipt of such notice, 
immediately take corrective action.  Such notice, when delivered to the Contractor 
or his authorized representative at the site of the work, shall be deemed sufficient 
for the purpose.  If the Contractor fails to act promptly, the Engineer may order 
stoppage of all or part of the work until satisfactory corrective action has been 
taken.  No claim for an extension of time or for excess costs or damage incurred by 
the Contractor as a result of time lost due to any stop work orders shall be made 
unless it was later determined that the Contractor was in compliance. 

 
4. Implementation 
 

A. Prior to commencement of work, the Contractor shall meet with 
representatives of the Engineer and the Conservation Commission to develop 
mutual understandings relative to compliance of the environmental protection 
program. 

 
B. The Contractor shall submit for approval six sets of details and literature fully 

describing environmental protection methods to be employed in carrying out 
construction activities within 100 feet of wetlands and 200 feet of 
watercourses. 

 
C. Once a construction schedule has been established a person shall be named 

and will be responsible for implementation of sediment and erosion control 
measures. This responsibility includes the acquisition of materials, 
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installation, and maintenance of erosion and sediment structures, the 
communication and detailed explanation to all people involved in the site work 
of the requirements and objective of the erosion and sediment control 
measures.   

 
D. The Engineer shall be notified of any proposed alteration to the erosion and 

sediment control plan, prior to altering, in order to ensure the feasibility of the 
addition, subtraction, or change in the plan. 

 
5. Area of Construction Activity 
 

Insofar as possible, the Contractor shall confine his construction activities to those 
areas defined by the plans and specifications.  All land resources within the project 
boundaries and outside the limits of permanent work performed under this contract 
shall be preserved in their present condition or be restored to a condition after 
completion of construction at least equal to that which existed prior to work under 
this contract. 

 
6. Protection of Water Resources 
 

 A. The Contractor shall not pollute streams, lakes or reservoirs with fuels, oils, 
bitumens, calcium chloride, acids or other harmful materials.  It is the 
Contractor's responsibility to comply with all applicable Federal, State, County 
and Municipal laws regarding pollution of rivers and streams. 

 
 B. Special measures should be taken to insure against spillage of any pollutants 

into public waters. 
 

7. Location of Storage Areas 
 

A. The location of the Contractor's storage areas for equipment and/or materials 
shall be as negotiated with the Owner.  Plans showing storage facilities for 
equipment and materials shall be submitted for approval of the Engineer. 

 
B. No excavated materials or materials used in backfill operations shall be 

deposited within a minimum distance of one hundred (100) feet of any 
watercourse or any drainage facility.  Adequate measures for erosion and 
sediment control such as the placement of baled hay or straw around the 
downstream perimeter of stockpiles shall be employed to protect any 
downstream areas from siltation. 

 
C. There shall be no storage of equipment or materials in areas designated as 

wetlands. 
 

D. The Engineer may designate a particular area or areas where the Contractor 
may store materials used in his operations. 
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E. Storage areas in cross-country locations shall be restored to pre-construction 

conditions with the planting of native species of trees and shrubs. 
 

8. Spill Prevention Measures 
 

A. Vehicle Maintenance: Vehicles and equipment maintenance shall occur at the 
off-site staging area over a spill containment pallet or sufficiently impervious 
surface.  Only minor maintenance shall be conducted.  All equipment fluids 
generated from maintenance activities will be disposed of into designated 
drums stored on spill pallets inside a materials storage container.  Fluids shall 
be removed from the site and dispose of in accordance with applicable 
regulations as soon as feasible.  All vehicles and equipment including 
subcontractor vehicles shall be checked for leaking oil and fluids. Vehicles 
leaking fluid shall not be allowed onsite.  
 

B. Spill Kits: Spill kits will be stored within the designated fueling area and 
concrete washout areas.  Spill kits shall be readily available during all fueling 
operations.  Spill kits must contain absorbent pads or other sorbent materials.  
Spill kits shall be inspected weekly to insure that adequate cleanup materials 
are on site at all times. 

 

C. Spills: All spills will be cleaned up immediately upon discovery. Spent 
absorbent materials and rags will be hauled offsite immediately after the spill 
is cleaned up for disposal at an approved location. Spills large enough to 
discharge to surface water will be reported to the National Response Center 
at 1-800-424-8802. 

 

D. Material safety data sheets: A material inventory and emergency contact 
information shall be maintained onsite. 

 

9. Vehicle Fueling Operations 
 

A. Several types of vehicles and equipment will be used on-site throughout the 
project, including graders, excavators, loaders, concrete equipment, rollers, 
trucks and trailers, backhoes, and forklifts. Equipment/vehicle fueling will be 
performed onsite. Fueling activities are to be situated so that drainage 
facilities or watercourses located in the area are not at risk from potential 
infiltration.  Fueling shall take place on an impervious surface and shall be 
conducted at least 100 feet from a drainage structure, wetland or 
watercourse. Absorbent, spill-cleanup materials and spill kits will be available 
at the designated fueling areas. Fuel will be delivered to the site on an as 
needed basis by a fuel delivery service. 
 

B. Maintenance and Inspection: Inspect equipment/vehicle storage areas and 
fueling area weekly.  Vehicles and equipment will be inspected on each day 
of use. Leaks will be repaired immediately or the problem vehicle(s) or 
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equipment will be removed from the project site. Keep ample supply of spill-
cleanup materials onsite and immediately clean up spills and dispose of 
materials properly. 

 
10. Washing of Equipment and Vehicles 

 
Washing of equipment and vehicles is prohibited.  Vehicle and equipment washing 
shall occur off-site at a permitted facility. 

  
11. Materials Storage and Staging Area 

 
A. Construction equipment and maintenance materials will be stored at a 

designated staging area and materials storage areas. A watertight shipping 
container will be used to store hand tools, small parts, and other construction 
materials. All hazardous waste materials such as oil filters, petroleum 
products, paint, and equipment maintenance fluids will be stored in 
structurally sound and sealed containers under cover within the storage 
container, until such time they can be properly disposed of.  Very large items, 
such as piping, valves, and structures, will be stored in the open in the 
materials storage area. Such materials will be elevated on wood blocks to 
minimize contact with runoff. 
 

B. The storage areas will be inspected weekly. The storage areas will be kept 
clean, well-organized, and equipped with ample cleanup supplies as 
appropriate for the materials being stored. Perimeter controls, containment 
structures, covers and liners will be repaired or replaced as needed to 
maintain proper function. 

 

C. It is not anticipated that pesticides, herbicides, insecticides, fertilizers and 
landscape materials will be stored on site.  These materials will be delivered 
as needed during the installation of the limited landscaping features.  If it is 
determined that these materials are required to be stored on site they shall be 
stored in the watertight shipping container, in a spill containment pallet, with a 
spill cleanup kit. 

 

D. It is not anticipated that diesel fuel, oil, hydraulic fluids, other petroleum 
products, and other chemicals will be stored on site.  These materials will be 
delivered as needed over the course of construction.  If it is determined that 
these materials are required to be stored on site, they shall be stored in the 
watertight shipping container, in a spill containment pallet, with a spill cleanup 
kit. 

 

E. All hazardous waste materials including oil filters, petroleum products, paint, 
and equipment maintenance fluids will be stored in structurally sound and 
sealed shipping containers, within a hazardous materials storage area in a 
designated staging area. Hazardous waste materials will be stored in 
appropriate and clearly marked containers and segregated from other non-
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waste materials. Secondary containment will be provided for all waste 
materials in the hazardous materials storage area and will consist of 
commercially available spill pallets. Additionally, all hazardous waste 
materials will be disposed of in accordance with federal, state, and local 
regulations. Hazardous waste materials will not be disposed of into the on-site 
dumpsters. The hazardous waste materials area will be inspected weekly and 
after storm events. The storage area will be kept clean, well-organized and 
equipped with ample cleanup supplies as appropriate for the materials being 
stored.  Material safety datasheets, material inventory, and emergency 
contact numbers will be maintained on site. 

 

F. All waste materials will be collected and disposed of into a dumpster in the 
designated staging area. Dumpsters will have a secure tight lid, be placed 
away from stormwater drains and structures, and will meet all federal, state, 
and local regulations. Only trash and construction debris will be placed in the 
dumpsters. Construction materials will not be buried on site. The dumpsters 
will be inspected weekly and immediately after storm events. The dumpsters 
will be emptied weekly, or more frequently if needed, and taken to the 
appropriate disposal facility. 

 
12. Sanitary Waste 

 
Portable toilets, located in the staging area, will be provided at the site throughout 
all the phases. The toilets will be located away from concentrated drainage flow 
paths.  Sanitary waste will be collected a minimum of once a week and shall be 
inspected weekly for evidence of leaking holding tanks. 

 
13. Concrete Truck Washout Procedures 
 

A. A designated temporary, above-grade concrete washout area will be 
constructed at an approved onsite location.  The washout area shall be 
constructed in a location approved by the engineer.  The temporary concrete 
washout area will be constructed using staked hay bales with a 
recommended minimum length and minimum width of 10 feet, but with 
sufficient quantity and volume to contain all liquid and concrete waste 
generated by washout operations.  The washout area will be lined with 
plastic sheeting at least 10 mils thick and free of holes or tears.  
 

B. Concrete pours will not be conducted during or before an anticipated storm 
event.  Concrete mixer trucks and chutes will be washed in the designated 
area or concrete wastes will be properly disposed of offsite. When the 
temporary washout area is no longer needed for the construction project, the 
hardened concrete and materials used to construct the area will be removed 
and disposed as described below and the area will be stabilized.  

 

C. The washout areas will be inspected weekly and each day of use to ensure 
that all concrete washing is being discharged into the washout area, no leaks 
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or tears are present and to identify when concrete wastes need to be 
removed. The washout areas will be cleaned out once the area is filled to 75 
percent of the holding capacity. Once the area's holding capacity has been 
reached, the concrete wastes will be allowed to harden, the concrete will be 
broken up, removed, and taken to the appropriate landfill for disposal. The 
plastic sheeting will be replaced if tears occur during removal of concrete 
wastes from the washout area.  

 
14. Recycling Practices 
 

Wood pallets, cardboard boxes, and other recyclable construction scraps will be 
disposed of in a separate designated dumpster for recycling. The dumpster will 
have a secure watertight lid, be placed away from stormwater conveyances and 
drains, and meet all local and state solid waste management regulations. Only 
solid recyclable construction scraps from the site will be deposited in the dumpster.  
The recycling dumpster will be inspected weekly. The recycling dumpster will be 
emptied when full and taken to an approved recycling center by the contractor. If 
recyclable construction wastes are exceeding the dumpster's capacity, the 
dumpsters will be emptied more frequently.   

 
15. Construction in Areas Designated as Wetland Resources on the Drawings 
 

 A. Insofar as possible, the Contractor shall make every effort to minimize 
disturbance within areas designated as wetland resources.  Total construction 
widths shall be limited to the widths shown. 

 
 B. The Contractor shall perform his work in such a way that these areas are left 

in the condition existing prior to construction. 
 
 C. The elevations of areas designated as wetland resources shall not be unduly 

disturbed by the Contractor's operations.  If such disturbance does occur, the 
Contractor shall take all measures necessary to return these areas to the 
elevations which existed prior to construction. 

 
16. Protecting and Minimizing Exposed Areas 
 

A. The Contractor shall limit the area of land which is exposed and erodible 
during construction.  In areas where the period of exposure will be greater 
than two (2) months, temporary stabilization or other protective measures 
shall be provided as specified. 

 
B. The Contractor shall take account of the conditions of the soil where 

temporary cover crop will be used to ensure that materials used for temporary 
vegetation are adaptive to the sediment control.  Materials to be used for 
temporary vegetation shall be approved by the Engineer. 

 

Proposal No. 608163-128112

A00860 - 299



 

17. Protection of Landscape 
 

A. The Contractor shall not deface, injure, or destroy trees or shrubs nor remove 
or cut them without written authority from the Owner.  No ropes, cables, or 
guys shall be fastened to or attached to any existing nearby trees for 
anchorages unless specifically authorized by the Engineer.  Excavating 
machinery and cranes shall be of suitable type and be operated with care to 
prevent injury to trees which are not to be removed, particularly overhanging 
branches and limbs.  The Contractor shall, in any event, be responsible for 
any damage resulting from such use. 

 
B. Branches, limbs, and roots shall not be cut except by permission of the 

Engineer.  All cutting shall be smoothly and neatly done without splitting or 
crushing.  When there is unavoidable injury to branches, limbs and trunks of 
trees, the injured portions shall be neatly trimmed and covered with an 
application of grafting wax or tree healing paint as required. 

 
C. Where, in the opinion of the Engineer, trees may possibly be defaced, 

bruised, injured, or otherwise damaged by the Contractor's equipment or by 
his blasting or other operations, the Engineer may require the Contractor to 
adequately protect such trees by placing boards, planks, poles or fencing 
around them.  Any trees or landscape feature scarred or damaged by the 
Contractor's equipment or operations shall be restored as nearly as possible 
to its original condition at the expense of the Contractor.  The Engineer will 
decide what method of restoration shall be used, and whether damaged trees 
shall be treated and healed or removed and disposed of. 

 
D. Cultivated hedges, shrubs, and plants which could be injured by the 

Contractor's operations shall be protected by suitable means or shall be dug 
up, balled, and temporarily replanted and maintained.  After construction 
operations have been substantially completed, they shall be replanted in their 
original positions and cared for until growth is re-established.  If cultivated 
hedges, shrubs, and plants are injured to such a degree as to affect their 
growth or diminish their beauty or usefulness, they shall be replaced by items 
of a kind and quality at least equal to that existing at the start of the work. 

 
18. Clearing and Grubbing 
 

A. The Contractor shall clear and grub only the area required for construction 
operations, as approved by the Engineer.  Removal of mature trees (4 inches 
or greater DBH) will not be allowed on temporary easements. 

 
B. The Contractor shall not remove trees without permission of the Engineer. 
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19. Discharge of Dewatering Operations 
 

A. Any water that is pumped and discharged as part of the Contractor's water 
handling shall be filtered by an approved method prior to its discharge into a 
receiving water or drainage system. 

 
B. Under no circumstances shall the Contractor discharge water to the areas 

designated as wetlands.  When constructing in a wetlands area, the 
Contractor shall discharge water from dewatering operations directly to an 
approved filtration method before discharging to the nearest drainage system, 
stream, or waterway. 

 
C. The pumped water shall be filtered through baled hay, a vegetative filter strip 

or a vegetated channel to trap sediment occurring as a result of the 
construction operations.  The vegetated channel shall be constructed such 
that the discharge flow rate shall not exceed a velocity of more than 1 foot per 
second.  Accumulated sediment shall be cleared from the channel 
periodically. 

 
20. Dust Control 
 

A. During the progress of the work, the Contractor shall conduct his operations 
and maintain the area of his activities, including sweeping and sprinkling of 
streets as necessary, to minimize creation and dispersion of dust.  If the 
Engineer decides it is necessary to use calcium chloride for more effective 
dust control, the Contractor shall furnish and spread the material, as required.   

 
B. Calcium Chloride shall not be used for dust control within a drainage basin or 

in the vicinity of any source of potable water. 
 
21. Separation and Replacement of Topsoil 
 

Topsoil shall be carefully removed from cross-country areas where excavations are 
to be made, and separately stored to be used again as required.  The topsoil shall 
be stored in an area acceptable to the Engineer and adequate measures shall be 
employed to prevent erosion of said material. 

 
22. Compost Filter tubes 
 

 To trap sediment and to prevent sediment from discharging downhill, compost filter 
tubes shall be used where shown on the drawings.  The tubes should be securely 
staked to prevent overturning, flotation, or displacement.  All deposited sediment 
shall be removed periodically.   
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23. Sediment Fence 
 

A. Where indicated on the drawings or where required by the Engineer, the 
Contractor shall erect and maintain a temporary silt fence.  In areas 
designated as wetlands, the Contractor shall line the limits of the construction 
easement with a silt fence.  The silt fence shall be used specifically to contain 
sediment from runoff water and to minimize environmental damage caused by 
construction. 

 
B. The silt fence shall consist of a 3-foot wide continuous length sediment 

control fabric, stitched to a 22-foot wide, continuous length support netting, 
and stapled to pre-weathered oak posts installed as shown on the drawings.  
The oak posts shall be 1½-inches by 1½-inches (Minimum Dimension) by 48 
inches and shall be tapered.  The support netting shall be industrial strength 
polypropylene.  The bottom edge of the sediment control fabric shall be 
buried as shown on the drawings.  The sediment control fabric shall conform 
to the following properties: 

 
Property  Value  Test Method 

1. Grab Strength (lbs.)  124  ASTM D-4632 
2. Elongation (%)  15%  ASTM D-4632 
3. Puncture Strength (lbs.)  65  ASTM D-4833 
4. Burst Strength (psi)  300  ASTM D-3786 
5. Trapezoid Tear (lbs.)  60  ASTM D-4533 
6. Equivalent Opening Size (U.S. Sieve)  No. 30  ASTM D-4571 
7. Permittivity (sec-1)  0.10  ASTM D-4491 
8. Water Flow Rate (gal/min/sf.)  10  ASTM D-4491 
9. UV Resistance (%)  70  ASTM D-4355 

 
 C. The silt fence shall be Mirafi Envirofence manufactured by Mirafi, Inc. or 

approved equal. 
 

24. Inlet Protection 
 

A. Where indicated on the drawings or where required by the Engineer, the 
Contractor shall install and maintain inlet protection.  At a minimum inlet 
protection is required on all drainage structures in the project area.  The inlet 
protection shall be SiltSack or approved equal.  The inlet protection shall be 
cleaned or replaced as needed to insure proper operation for the duration of 
construction. 
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Appendix E 

Abutter Notification Information 
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In consultation with Ms. Sarah Ryan from the Town of Wales, the Conservation Agent will be 
obtaining the abutters list for the project and will notify abutters of the project in accordance with 
the requirements of the Massachusetts Wetlands Protection Act.  

 

The applicant will pay the fee for the abutter notification mailings and public notice in consultation 
with Sarah Ryan. 
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Notification to Abutters 

By Hand Delivery, Certified Mail (return receipt requested), or Certificates of Mailing   

This is a notification required by law.  You are receiving this notification because you have been 

identified as the owner of land abutting another parcel of land for which certain activities are 

proposed.  Those activities require a permit under the Massachusetts Wetlands Protection Act 

(M.G.L. c. 131, § 40). 

 
In accordance with the second paragraph of the Massachusetts Wetlands Protection Act, and 310 
CMR 10.05(4)(a) of the Wetlands Regulations, you are hereby notified that: 
 
A.  A Notice of Intent was filed with the Wales Conservation Commission on June 6, 2024 

seeking permission to remove, fill, dredge, or alter an area subject to protection under M.G.L. 
c. 131 §40.  The following is a description of the proposed activity/activities: 

 

 

 

 

B.  The name of the applicant is: Town of Wales. 

C.  The address of the land where the activity is proposed is: along a 1.5-mile stretch Monson 
Road beginning west of the intersection with Lynch Road and continuing east to the 
intersection with Reed Hill Road. 

D.  Copies of the Notice of Intent may be examined or obtained at the office of the Wales 
Conservation Commission, located at 3 Hollow Rd, Wales, MA 01081. The regular business 
hours of the Commission are Mon, Tues, Thurs 8AM-2:45 PM and the Commission may be 
reached at 413-245-7571 x 108.  

E.  Copies of the Notice of Intent may be obtained from the applicant or Weston & Sampson 
Engineers representative by calling Mike Joyce,(representative) at 860-616-6495. An 
administrative fee may be applied for providing copies of the NOI and plans.  

F.  Information regarding the date, time, and location of the public hearing regarding the Notice 
of Intent may be obtained from the Wales Conservation Commission.  Notice of the public 
hearing will be published at least five business days in advance in a newspaper of local 
circulation. 

Notification provided pursuant to the above requirement does not automatically confer standing to 
the recipient to request Departmental Action for the underlying matter.  See 310 CMR 

10.05(7)(a)4. 

Proposed reconstruction and rehabilitation of a 1.5-mile stretch Monson Road beginning west of the 
intersection with Lynch Road and continuing east to the intersection with Reed Hill Road. Portions of the 
work will occur within Bordering Vegetated Wetland (BVW), Riverfront Area (RFA), and the 100-foot 
buffer zone to BVW/Bank. 

Proposal No. 608163-128112

A00860 - 307



 
 

Appendix F 

Wetland Delineation Report 

 

  

Proposal No. 608163-128112

A00860 - 308



 
 
   

 
  

Wetland Del ineat ion Report 

October 2023 
Updated May 2024 
 

Monson Road 
Wales, MA 
 
Wetland Delineation Conducted By: 
Devin Herrick, CWS on 10/31/2023 
 
Delineation Report Reviewed By: 
Megan Kearns, PWS 
 
 
 
 

Proposal No. 608163-128112

A00860 - 309



 
 

 
 
 

i 

Wetland Delineation Report Monson Road, Wales, MA 

 

westonandsampson.com 

 

TABLE OF CONTENTS 

 Page 

 

1.0 SITE DESCRIPTION .................................................................................................... 1-1 

2.0 DELINEATION OF WETLAND RESOURCES .............................................................. 2-1 
2.1 Site Observations ..................................................................................................... 2-1 
2.2 Wetland Delineation Methodology ............................................................................ 2-1 
2.3 Bordering Vegetated Wetlands (BVW) ..................................................................... 2-2 
2.4 Isolated Vegetated Wetland (IW) .............................................................................. 2-3 
2.4  Bank ......................................................................................................................... 2-4 
2.5 Other Protected Areas .............................................................................................. 2-7 

3.0 SUMMARY ................................................................................................................... 3-1 

4.0 REFERENCES ............................................................................................................. 4-1 
 

FIGURES 

 

Figure 1.1-1.6 ...................................................................................................... Wetlands Field Map 

Figure 2 ........................................................................................................ USGS Topographic Map 

Figure 3.1-3.4 ........................................................................................................... FEMA FIRM Map 

Figure 4 .............................................................................................. Environmental Resources Map 

 

APPENDICES 

 

Appendix A  ..................................................................... ACOE Wetland Determination Data Forms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

\\wse03.local\WSE\Projects\MA\Wales, MA\2170841 Monson Rd Reconstruction\Permits\Wetland Delineation_2023\Wetland Delineation Report\2 Wetlands Report 

Body_Updated 05.09.24.docx 

Proposal No. 608163-128112

A00860 - 310



 
 

 
 
 

1-1 

Wetland Delineation Report Monson Road, Wales, MA 

 

westonandsampson.com 

1.0 SITE DESCRIPTION 

 

On October 31, 2023 and March 17, 2024, the presence of wetland resources was investigated on 

Monson Road, in Wales, MA on a section of road approximately 1.5 miles in length.  The western limit 

of investigation terminated at the intersection with Lynch Road while the eastern limit terminated at the 

intersection with Reed Hill Road.  The area under consideration is in a rural community within a 

topographically variable landscape composed of glacial till transected by numerous streams running 

with north/south trajectories.  Please see Figure 1.1-1.6 (Wetlands Field Map) and Figure 2 (USGS 

Topographic Map) attached to this report for the investigation area. 

 

Wetland resource areas including bordering vegetated wetlands (BVW), isolated wetlands (IW), 

perennial streams, intermittent streams and a pond were identified and flagged in the field using pink 

flagging by a Weston & Sampson employee who is trained in the wetland delineation process using the 

Massachusetts Department of Environmental Protection (MassDEP) and the US Army Corps of 

Engineers methodologies.  A further description of these wetland resource areas is presented in the 

following sections. 
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2.0 DELINEATION OF WETLAND RESOURCES 

2.1 Site Observations 

The Weston & Sampson wetland scientist, trained in the ACOE Wetland Delineation Manual and 

Massachusetts Department of Environmental Protection (MassDEP) Delineating Bordering Vegetated 

Wetlands Under the Massachusetts Wetland Protection Act guidance document, observed the following 

protected wetland resources at the site: 

 

- Bordering Vegetated Wetlands (BVW) 

- Isolated Vegetated Wetland (IW) 

- Bank – Perennial Stream 

- Bank – Intermittent Stream 

- Bank – Non-Jurisdictional Intermittent Stream 

 

Field data were recorded on U.S. Army Corps of Engineers (ACOE) Wetland Determination Data 

Forms which are included in Appendix A.   

 

2.2 Wetland Delineation Methodology 

A wetland delineation assessment was conducted in accordance with the Massachusetts Wetland 

Protection Act Regulations (310 CMR 10.55(2)(c)), Massachusetts Department of Environmental 

Protection (MassDEP) Massachusetts Handbook for Delineation of Bordering Vegetated Wetlands 

(Second Edition, September 2022), and ACOE Wetland Manual (Technical Report Y-87-1).   

 

The bordering vegetated wetlands (BVW) delineation methodology included the characterization of 

vegetation, hydrologic conditions, and soil in both wetland and upland areas to identify the transitional 

area, which was used as the wetland limit. Pink flags with distinct flag numbers were left in the field to 

show wetland resource area limits. 

 

Vegetation, hydrology and soils were assessed in both wetland and upland areas to accurately place 

the wetland limits at each site.  The percentage of vegetative species was estimated by creating sample 

plots. Sample plot radius for trees, saplings, shrubs, groundcover and woody vine strata was 30’, 15’, 

15’, 5’ and 30’, respectively.  After creating the sample plot areas, the percent basal area coverage of 
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each species within the monitoring plot was recorded.  Using these field observations, the percent 

dominance of each species within its stratum was calculated. The 50/20 Rule was then used to 

determine dominance. Dominant species were considered the most abundant plant species (when 

ranked in descending order of abundance and cumulatively totaled) that immediately exceeds 50% of 

the total dominance measure (basal area) for the stratum, plus any additional species comprising 20% 

or more of the total dominance measure for the stratum. Once the dominant species were determined, 

they were treated equally to determine the presence of hydrophytic vegetation. If the number of 

dominant species with a Wetland Indicator Status of FAC (excluding FAC-), FACW or OBL is greater 

than, or equal to, the number of remaining dominant species, the area was considered a jurisdictional 

wetland resource area based on vegetation. 

 

A soil sample from each wetland sample plot were also taken.  Each soil sample goes to a depth of at 

least 12-24 inches. The soil was characterized to determine if the soil sample was considered a hydric 

(wetland) soil.  Soil samples, including mottles, were characterized based on color using Munsell Soil-

Color charts as a color reference. 

 

The general area was then assessed for hydrologic conditions, including, but not limited to, site 

inundation, depth to free water, depth of soil saturation, water marks, drift lines, sediment deposits, 

water stained leaves. 

 

2.3 Bordering Vegetated Wetlands (BVW) 

A total of sixteen BVW series were delineated at the site.  The limits of the BVW resource areas were 

determined by locating the transitional areas between wetlands and uplands vegetation, soils and 

hydrologic conditions.  Wetland flags left in the field included: 

 

- BVW-A1 through BVW-A6 (Bordering Vegetated Wetland “A” Series) 

- BVW-B1 through BVW-B10 (Bordering Vegetated Wetland “B” Series) 

- BVW-C1 through BVW-C6 (Bordering Vegetated Wetland “C” Series) 

- BVW-D1 through BVW-D4 (Bordering Vegetated Wetland “D” Series) 

- BVW-E1 through BVW-E6 (Bordering Vegetated Wetland “E” Series) 

- BVW-F1 through BVW-F3 (Bordering Vegetated Wetland “F” Series) 

- BVW-G1 through BVW-G11 (Bordering Vegetated Wetland “G” Series) 
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- BVW-H1 through BVW-H12 (Bordering Vegetated Wetland “H” Series) 

- BVW-I1 through BVW-I10 (Bordering Vegetated Wetland “I” Series) 

- BVW-J1 through BVW-J13 (Bordering Vegetated Wetland “J” Series) 

- BVW-K1 through BVW-K4 (Bordering Vegetated Wetland “K” Series) 

- BVW-L1 through BVW-L15 (Bordering Vegetated Wetland “L” Series) 

- BVW-M1 through BVW-M10 (Bordering Vegetated Wetland “M” Series) 

- BVW-O1 through BVW-O3 (Bordering Vegetated Wetland “O” Series) 

- BVW-AA1 through BVW-AA4 (Bordering Vegetated Wetland “AA” Series) 

- BVW-BB1 through BVW-BB4 (Bordering Vegetated Wetland “BB” Series) 

 

Dominant vegetation within this resource area included red maple (Acer rubrum), winterberry (Ilex 

verticillate), crested fern (Dryopteris cristata), sensitive fern (Onoclea sensibilis), and riverbank grape 

(Vitis riparia), all species that thrive in wet conditions.  Soils within the BVW were considered sandy mucky 

mineral.  Other indicators of wetland hydrology included surface water, water-stained leaves, drainage 

patterns, highwater table and saturation.  

 

Dominant upland vegetation next to this BVW included red oak (Quercus rubra) and Japanese barberry 

(Berberis thunbergii).  Soil in the upland area consisted of dry sandy loam, with no evidence of mottling 

or hydrology within the top 12 inches.   

 

BVWs are subject to a 100-foot buffer under the Massachusetts Wetland Protection Act per 310 CMR 

10.02(2)(b). 

 

2.4 Isolated Vegetated Wetland (IW) 

Two isolated wetlands were delineated at the site.  The limit of the IW resource area was determined by 

locating the transitional area between wetland and upland vegetation, soils and hydrologic conditions. 

Vegetation, hydrology and soils were assessed in the same manner as described above for identifying 

BVW. Wetland flags left in the field included: 

 

- WET-A1 through WET-A10 (Isolated Wetland “A” Series) 

- WET-B1 through WET-B11 (Isolated Wetland “B” Series) 
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Dominant vegetation within this resource area included reed canary grass (Phalaris arundinacea), rough-

leaved goldenrod (Solidago patula), and grass-leaved goldenrod (Euthamia graminifolia), all species that 

thrive in wet conditions.  Soils within the wetland limits were considered sandy loam (sandy redox).  

Indicators of wetland hydrology included surface water, soil saturation, and oxidized rhizospheres.  

 

Dominant upland vegetation next to this isolated wetland included red oak (Quercus rubra).  Soil in the 

upland area consisted of dry sandy loam. No indicators of wetland hydrology were observed.   

 

The Massachusetts Wetland Protection Act does not protect isolated vegetated wetlands. 

2.4  Bank 

Water bodies, including perennial streams, intermittent streams, ponds and lakes, have banks which 

are protected by the Massachusetts Wetland Protection Act. Bank is a wetland resource area defined 

by 310 CMR 10.54(2)(a) as “the portion of land surface which normally abuts and confines a water body. 

It occurs between a waterbody and a vegetated bordering wetland and adjacent floodplain, or, in 

absence of these, it occurs between a waterbody and an upland.” Vegetated banks provide valuable 

functions such as flood control, stormwater prevention, fisheries protection, and water quality protection. 

The limit of this resource area is identified by Top of Bank (TOB) which is located at the first observable 

break in slope or the Mean Annual Flood Level (MAFL), whichever is lower. TOB is easily identified in the 

field so that indicator was utilized for this wetland delineation. 

 

Perennial Stream Banks 

Three perennial streams were identified within the investigation area. All three of these perennial streams 

are unnamed. These streams are shown as perennial on the current United States Geographical Survey 

(USGS) map which classifies them as perennial per 310 CMR 10.58 (2)(a)(1)(b-c). The boundaries of 

the perennial streams were identified by the first observable break in slope (TOB). Wetland flags left in 

the field included:  

 

- TOB-E1 through TOB-E8 (Perennial Stream Bank “E” Series) 

- TOB-F1 through TOB-F9 (Perennial Stream Bank “F” Series) 

- TOB-I1 through TOB-I17 (Perennial Stream Bank “I” Series) 

- TOB-J1 through TOB-J18 (Perennial Stream Bank “J” Series) 
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- WET-C1 through WET-C8 (Perennial Stream Bank “C” Series) 

- TOB-K1 through TOB-K6 (Perennial Stream Bank “K” Series) 

- TOB-L1 through TOB-L6 (Perennial Stream Bank “L” Series) 

 

Perennial streams are subject to a 200-foot Riverfront Area under the Massachusetts Wetland Protection 

Act per 301 CMR 10.58(2)(a)(2)(c). 

 

Intermittent Stream Banks (Jurisdictional) 

Five jurisdictional intermittent streams were identified within the investigation area. Four of these 

intermittent streams are unnamed and not shown on the current United States Geographical Survey 

(USGS) map. The easternmost intermittent stream is shown on the current United States Geographical 

Survey (USGS) map and called Vinica Brook. These intermittent streams have a watershed size less 

than 0.5 square miles in size according to USGS Stream Stats which classifies the streams as 

intermittent per 310 CMR 10.58 (2)(a)(1)(b-c). The boundaries of the intermittent streams were identified 

in the field by the first observable break in slope (TOB). Wetland flags left in the field included:  

 

- TOB-A1 through TOB-A5 (Intermittent Stream Bank “A” Series) 

- TOB-B1 through TOB-B5 (Intermittent Stream Bank “B” Series) 

- TOB-C1 through TOB-C5 (Intermittent Stream Bank “C” Series) 

- TOB-D1 through TOB-D5 (Intermittent Stream Bank “D” Series) 

- TOB-CC1 through TOB-CC3 (Intermittent Stream Bank “CC” Series) 

- TOB-DD1 through TOB-DD3 (Intermittent Stream Bank “DD” Series) 

- TOB-GG1 through TOB-GG2 (Intermittent Stream Bank “GG” Series) 

- TOB-HH1 through TOB-HH2 (Intermittent Stream Bank “HH” Series) 

- TOB-AA1 through TOB-AA3_March 2024 (Intermittent Stream Bank “AA” Series) 

- TOB-BB1 through TOB-BB15_March 2024 (Intermittent Stream Bank “BB” Series) 

- TOB-CC1 through TOB-CC16_March 2024 (Intermittent Stream Bank “CC” Series) 

- TOB-KK1 through TOB-KK9 (Intermittent Stream Bank “KK” Series) 

- TOB-LL1 through TOB-LL6 (Intermittent Stream Bank “LL” Series) 

- TOB-EE1 through TOB-EE6 (Intermittent Stream Bank “EE” Series) 

- TOB-FF1 through TOB-FF6 (Intermittent Stream Bank “FF” Series) 

- TOB-M1 through TOB-M4 (Intermittent Stream Bank “M” Series) 
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- TOB-N1 through TOB-N4 (Intermittent Stream Bank “N” Series) 

- TOB-AA1 through TOB-AA3 (Intermittent Stream Bank “AA” Series) 

- TOB-BB1 through TOB-BB3 (Intermittent Stream Bank “BB” Series) 

- TOB-JJ1 through TOB-JJ6 (Intermittent Stream Bank “JJ” Series) 

 

Intermittent stream banks are subject to a 100-foot buffer under the Massachusetts Wetland Protection 

Act per 310 CMR 10.02(2)(b). 

 

Intermittent Stream Banks (Non-Jurisdictional) 

Three intermittent streams were identified within the investigation area which do originate within a 

wetland resource area. Per 310 CMR 10.04 Stream means “a body of running water, including brooks 

and creeks, which moves in a definite channel in the ground due to a hydraulic gradient, and which flows 

within, into or out of an Area Subject to Protection under M.G.L. c. 131, § 40.  A portion of a stream may 

flow through a culvert or beneath a bridge.  Such a body of running water which does not flow throughout 

the year (i.e., which is intermittent) is a stream except for that portion upgradient of all bogs, swamps, wet 

meadows and marshes”. Since these streams are located upgradient of any wetland there are non-

jurisdictional. Wetland flags left in the field included:  

 

- TOB-G1 through TOB-G2 (Intermittent Stream Bank “G” Series) 

- TOB-H1 through TOB-H2 (Intermittent Stream Bank “H” Series) 

- WET-N1 through WET-N8 (Intermittent Stream Bank “N” Series) 

- TOB-DD1 through TOB-DD2_March 2024 (Intermittent Stream Bank “DD” Series) 

- TOB-EE1 through TOB-EE2_March 2024 (Intermittent Stream Bank “EE” Series) 

 

Pond Bank  

A single unnamed pond was located within the investigation area. According to the Massachusetts 

Wetland Protection Act a pond is defined as “any body of fresh water with a surface area observed or 

recorded within the last ten years of at least 10,000 square feet”.  Based on aerial imagery the unnamed 

pond identified on site is approximately 14,000 SF. According to the Massachusetts Wetland Protection 

Act “ponds may be either naturally occurring or human made by impoundment, excavation or 

otherwise”. Wetland flags left in the field included: 
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- TOB-II1 through TOB-II3 (Pond Bank “II” Series) 

 

Pond banks are subject to a 100-foot buffer under the Massachusetts Wetland Protection Act per 310 

CMR 10.02(2)(b). 

2.5 Other Protected Areas   

Weston & Sampson created environmental resources maps (see Figure 4) of the site to determine the 

presence of other protected areas. The data source of these map layers was the Massachusetts 

Geographic Information System (MassGIS).  These areas included: 

 

- NHESP Priority Habitats of Rare Species 

- NHESP Estimated Habitats of Rare Wildlife 

- NHESP Certified and Potential Vernal Pools 

- Areas of Critical Environmental Concern (ACEC) 

- Outstanding Resource Waters (ORW) 

- Coldwater Fisheries 

- Article 97 Land 

 

Wetland resources identified in the field were also added to these maps. Based on the MassGIS 

information, a portion of the investigation area is located within NHESP Priority Habitats of Rare Species, 

and NHESP Estimated Habitat of Rare Wildlife. Additionally, the three perennial streams identified on 

site are shown as coldwater fisheries.  

 

FEMA Flood Insurance Rate Maps (FIRM) were created online from the FEMA website to determine if 

there is a 100-year flood zone at the site.  See Figure 3 for FIRM map. Based on FEMA flood maps the 

investigation area is not located within the 100-year flood zone.  
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3.0 SUMMARY 

On October 31, 2023 and March 17, 2024, the presence of wetland resources was investigated on 

Monson Road, in Wales, MA. Wetland resource areas including bordering vegetated wetlands (BVW), 

isolated wetlands (IW), perennial streams, intermittent streams and a pond were identified and flagged 

in the field. 

 

Additional environmental mapping was conducted using MassGIS data layers and FEMA FIRM 

mapping. This additional mapping indicates that a portion of the investigation area is located within 

NHESP Priority Habitats of Rare Species, and NHESP Estimated Habitat of Rare Wildlife. Additionally, 

the three perennial streams identified on site are shown as coldwater fisheries. 
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Wetland Delineation Report Monson Road, Wales, MA 

 

westonandsampson.com 

 

APPENDIX A 

 

ACOE Wetland Determination Data Forms 
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-A16 (wet) 

Nathaniel Parker 
Hills, ground moraines, drumlins           Linear, convex 

8 - 15  42o 3' 30.71" N           72o 15' 19.2" W NAD 1983
Paxton fine sandy loam

X

X

X
X
X

X

X X X

X               0
X               0
X               0 X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-A16 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)              90            Yes       FAC
green ash (Fraxinus pennsylvanica)             10            No       FACW
white pine (Pinus Strobus)               10            No        FACU

shagbark hickory (Carya ovata)                    10            No       FACU

120

common winterberry (Ilex verticillata)                  80           Yes       FACW
Japanese barberry (Berberis thunbergii)             15            No        FACU

crested fern (Dryopteris cristata)              30           Yes      FACW

sensitive fern (Onoclea sensibilis)               20           Yes      FACW

95

50

riverbank grape (Vitis riparia)               10          Yes         FAC 

10

5

5

100%

140  280
100  300
35  140

275  720

2.61

X
X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

X

BVW-A16 (wet)

  0 - 8          10YR 2/1               90    10YR 5/2 & 2.5YR 2.5/4    10         C/D           M          sandy muck     could not get below 8" due to stones

Soils were saturated.  Could not sample below 8 inches as materials were very stoney.  

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-A16 (up) 

Nathaniel Parker 
Hills, ground moraines, drumlins           Linear, convex 

8 - 15  42o 3' 30.71" N           72o 15' 19.2" W NAD 1983
Paxton fine sandy loam

X

X

X
X
X

X

X
 
 
             
0

X
 
 
             
0

X
 
 
             
0

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-A16 (up)

15 feet

5 feet

30 feet

X

white pine (Pinus Strobus)                20            No         FACU

shagbark hickory (Carya ovata)                     20            No         FACU

110

Japanese barberry (Berberis thunbergii)             15            Yes        FACU

15

0%

125  500

125  500

5.0

red oak (Quercus rubra)               70          Yes        FACU 0

2
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-A16 (up)

  0 - 14          10YR 4/3               100                           sandy loam                  soils moist to dry    

X

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-B1 (wet) 

Nathaniel Parker 
Marshes, depressions, kettles, bogs, swamps                                    Concave 

   0 - 1   42o 3' 30.23" N           72o 14' 43.53" W NAD 1983
Freetown muck                PEM1E

X

X

X
X
X

X

X X

X               0
X               0
X               0 X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-B1 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)              70          Yes        FAC

 70

common winterberry (Ilex verticillata)                  30           Yes       FACW

60

60

3

3

100%

 60  120
70  210

X
X

highbush blueberry (Vaccinium corymbosum)           30           Yes       FACW

unidentified sedge               60           Yes 

 

130  330

2.54
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

X

BVW-B1 (wet)

  0 - 12          10YR 2/1               100                                                                                            muck                      saturated soils

X
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A00860 - 342



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-B1 (up) 

Nathaniel Parker 
                       Hills                        Linear, convex 

8 - 15  42o 3' 30.23" N           72o 14' 43.53" W NAD 1983
Gloucester gravelly fine sandy loam               

X

X

X
X
X

X

X
 
 
             
0

X
 
 
             
0

X
 
 
             
0

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-B1 (up)

15 feet

5 feet

30 feet

X

 shagbark hickory (Carya ovata)                      40            Yes       FACU

100

Japanese barberry (Berberis thunbergii)             15            Yes        FACU

15

33.3%

55  220

115  400

3.47

1

3

red maple (Acer rubrum)               60           Yes         FAC

60  180
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-B1 (up)

  0 - 14          10YR 3/3               100                           sandy loam                      

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-C1 (wet) 

Nathaniel Parker 
            Hills                         Linear, convex 

8 - 15  42o 3' 32.21" N           72o 14' 44.56" W NAD 1983
Gloucester gravelly fine sandy loam

X

X

X
X
X

X

X X

X               0
X               0
X               0 X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-C1 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)             60            Yes       FAC

 60

sensitive fern (Onoclea sensibilis)                15           Yes      FACW

20

25

riverbank grape (Vitis riparia)               10          Yes         FAC 

10

4

5

 80%

  15    30
 70   210
 20    80

 115   330

2.87

X
X

mulitflora rose (Rosa multiflora)                            20          Yes        FACU

broad-leaved cattail (Typha latifolia)               10           Yes       OBL

10  10

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

X

BVW-C1 (wet)

X

0 - 12        10YR 2/2             100        sandy muck

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-C1 (up) 

Nathaniel Parker 
            Hills                         Linear, convex 

8 - 15  42o 3' 32.21" N           72o 14' 44.56" W NAD 1983
Gloucester gravelly fine sandy loam

X

X

X
X
X

X

X
 
 
             

X
 
 
             

X
 
 
             

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-C1 (up)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)             30            Yes       FAC

 70

1

2

 50%

 30    90
 40   160

 70  250

3.57

red oak (Quercus rubra)_             40            Yes       FACU

manicured lawn 60

60

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-C1 (up)

X

0 - 12        10YR 3/3             100        sandy loam

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-D5 (wet) 

Nathaniel Parker 
Hills              Linear, convex 

8 - 15  42o 3' 31.03" N           72o 14' 39.5" W NAD 1983
Gloucester gravelly fine sandy loam            PEM1E

X

X

X
X
X

X

X

X

X               0
X               6
X               0 X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-D5 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)              70            Yes       FAC

 70

crested fern (Dryopteris cristata)              15           Yes      FACW

15

15

3

3

100%

  30    60
 70   210

 100  270

 2.7

X
X

highbush blueberry (Vaccinium corymbosum)           15           Yes       FACW
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-D5 (wet)

  0 - 12          10YR 2/2               100                                                                                      saturated loam      

X

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-D5 (up) 

Nathaniel Parker 
                       Hills                        Linear, convex 

8 - 15  42o 3' 31.03" N           72o 14' 39.5" W NAD 1983
Gloucester gravelly fine sandy loam               

X

X

X
X
X

X

X
 
 
             
0

X
 
 
             
0

X
 
 
             
0

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-D5 (up)

15 feet

5 feet

30 feet

X

100

Japanese barberry (Berberis thunbergii)             100          Yes        FACU

100

33.3%

160  640

200   760

3.8

1

3

red maple (Acer rubrum)               40           Yes         FAC

40  120

red oak (Quercus rubra)                60           Yes        FACU
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-D5 (up)

  0 - 14          10YR 3/2               100                                loam                      

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-E1 (wet) 

Nathaniel Parker 
Hills, ground moraines, drumlins            Linear, convex 

8 - 15  42o 3' 32.76" N           72o 15' 35.47" W NAD 1983
Paxton fine sandy loam                           PEM1E

X

X

X
X
X

X

X

X

X               0
X               2
X               0 X

XX

Proposal No. 608163-128112

A00860 - 358

GasparA
Typewritten Text



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-E1 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)              70            Yes       FAC

 70

crested fern (Dryopteris cristata)              15           Yes      FACW

25

3

3

100%

  25    50
 70   210

  95  260

 2.74

X
X

sensitive fern (Onoclea sensibilis)              10           Yes       FACW
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-E1 (wet)

  0 - 12          10YR 3/2                95            10YR 5/6                   5           C/CS       sandy loam                            saturated   

X

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     BVW-E1 (up) 

Nathaniel Parker 
Hills, ground moraines, drumlins                         Linear, convex 

8 - 15  42o 3' 32.76" N           72o 15' 35.47" W NAD 1983
Paxton fine sandy loam

X

X

X
X
X

X

X
 
 
             

X
 
 
             

X
 
 
             

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

BVW-E1 (up)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)             30            Yes       FAC

 90

1

2

 50%

 30    90
 60   240

 90  330

3.67

red oak (Quercus rubra)_             60            Yes       FACU
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

BVW-E1 (up)

X

0 - 12        10YR 3/3             100        sandy loam

Proposal No. 608163-128112
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     WA-B1 (wet) 

Nathaniel Parker 
Hills              Linear, convex 

3 - 8  42o 3' 41.54" N           72o 16' 0.47" W NAD 1983
Scituate fine sandy loam

X

X

X
X
X

X

X X X

X               0
X               3
X               0 X

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-B1 (wet)

15 feet

5 feet

30 feet

X

red maple (Acer Rubrum)              50            Yes       FAC

 50

40

2

2

100%

 40    80
 50  150

 90   230

2.56

X
X

silky dogwood (Cornus amomum)             40           Yes        FACW
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

X

WA-B1 (wet)

  0 - 5          10YR 2/2               100            sandy muck     could not get below 5" due to stones

Soils were saturated.  Could not sample below 5 inches as materials were very stony.  

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     WA-B1 (up) 

Nathaniel Parker 
Hills              Linear, convex 

3 - 8  42o 3' 41.54" N           72o 15' 0.47" W NAD 1983
Scituate fine sandy loam

X

X

X
X
X

X

X
 
 
             
0

X
 
 
             
0

X
 
 
             
0

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-B1 (up)

15 feet

5 feet

30 feet

X

white pine (Pinus Strobus)                10           Yes       FACU

30

Japanese barberry (Berberis thunbergii)             10            Yes        FACU

25

0%

70  280

 70   280

4.0

0

5

black cherry (Prunus serotina)             20            Yes      FACU

American red raspberry (Rubus idaeus)             15            Yes        FACU 

American bittersweet (Celastrus scandens)            15           Yes       FACU

15
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

WA-B1 (up)

  0 - 12          10YR 3/3               100                           sandy loam                      

X

Materials stony below 10 inches.  
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     WA-C4 (wet) 

Nathaniel Parker 
Hills                 Linear, concave 

3 - 8  42o 3' 39.5" N           72o 16' 0.64" W NAD 1983
Scituate fine sandy loam                           

X

X

X
X
X

X

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-C4 (wet)

15 feet

5 feet

30 feet

X

1

1

100%

  80    160
 20    60

  140   260

 1.86

X
X

reed canarygrass (Phalaris arundinacea)              80          Yes        FACW

rough-leaved goldenrod (Solidago patula)                   20          No          OBL
grass-leaved goldenrod (Euthamia graminifolia)          20          No          FAC
broadleaf cattail (Typha latiifolia)                20          No          OBL  

140

40                 40
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

WA-C4 (wet)

  0 - 12          10YR 2/2                100                       sandy muck                            saturated   

X

X

Proposal No. 608163-128112

A00860 - 372



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     WA-C4 (up) 

Nathaniel Parker 
Hills                 Linear, concave 

3 - 8  42o 3' 39.5" N           72o 16' 0.64" W NAD 1983
Scituate fine sandy loam                           

X

X

X
X
X

X

X
 
 
             

X
 
 
             

X
 
 
             

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-C4 (up)

15 feet

5 feet

30 feet

X

0

2

  0%

  105        510

 4.86

white pine (Pinus strobus)              15            Yes        FACU

unidentified upland grass                90           Yes       UPL

15

90

15  60
 90               450
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

WA-C4 (up)

  0 - 14          10YR 3/3                100                       sandy loam                               

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     WA-A3 (wet) 

Nathaniel Parker 
Hills                 Linear, concave 

3 - 8  42o 3' 44.81" N           72o 16' 13.87" W NAD 1983
Scituate fine sandy loam                        PEM1E   

X

X

X
X
X

X

X

X               0
X               0
X               0 X

X

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-A3 (wet)

15 feet

5 feet

30 feet

X

3

3

100%

  60    120
 20    60

  100   200

 2.00

X
X

reed canarygrass (Phalaris arundinacea)              60          Yes        FACW

rough-leaved goldenrod (Solidago patula)                   20          Yes          OBL
grass-leaved goldenrod (Euthamia graminifolia)          20          Yes          FAC

100

 20                 20
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

WA-A3 (wet)

  0 - 12          10YR 2/2                98            2.5YR 3/6          2        CS          PL       sandy loam                               

X

X

Proposal No. 608163-128112

A00860 - 378



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     WA-A3 (up) 

Nathaniel Parker 
Hills                 Linear, concave 

3 - 8  42o 3' 44.81" N           72o 16' 13.87" W NAD 1983
Scituate fine sandy loam                           
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X
X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

WA-A3 (up)

15 feet

5 feet

30 feet

X

0

2

  0%

  110        530

 4.82

unidentified upland grass                90           Yes       UPL

90

20  80
 90               450

red oak (Quercus rubra)              20           Yes       FACU   

20

Proposal No. 608163-128112

A00860 - 380



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

WA-A3 (up)

  0 - 14          10YR 2/3                100                       sandy loam                               

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     IW-B6 (wet) 

Nathaniel Parker 
Hills                 Linear, concave 

3 - 8  42o 3' 43.76" N           72o 16' 14.55" W NAD 1983
Scituate fine sandy loam                           

X

X

X
X
X

X
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0
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

IW-B6 (wet)

15 feet

5 feet

30 feet

X

1

1

100%

  70    140
 20    60

  110   220

 2.00

X
X

reed canarygrass (Phalaris arundinacea)              70          Yes        FACW

rough-leaved goldenrod (Solidago patula)                   20          No          OBL
grass-leaved goldenrod (Euthamia graminifolia)          20          No          FAC

110

20                 20
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

IW-B6 (wet)

  0 - 12          10YR 2/2                98            2.5YR 3/6           2           CS       PL     sandy loam                               

X

X
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:                     

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                          

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                           

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
 

 

Monson Road Improvement Project    Wales/Hampden       11/24/2020
Town of Wales                 MA     IW-B6 (up) 

Nathaniel Parker 
Hills                 Linear, concave 

3 - 8  42o 3' 43.76" N           72o 16' 14.55" W NAD 1983
Scituate fine sandy loam                           
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                        

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       Rapid Test for Hydrophytic Vegetation 
       Dominance Test is >50% 
       Prevalence Index is ≤3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 

 

30 feet

IW-B6 (up)

15 feet

5 feet

30 feet

X

0

1

  0%

  90        450

 5.00

unidentified upland grass                90           Yes       UPL

15

90

 90               450
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (TF2) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

 

IW-B6 (up)

  0 - 14          10YR 2/3                100                       sandy loam                               

X
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Appendix G 

Site Photographs 
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Photo 1: Wet AA Flag Series 

 

 
Photo 2: Wet BB Flag Series 
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Photo 3: TOB AA Flag Series 

 

 
Photo 4: TOB BB and TOB CC Flag Series 
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Photo 5: TOB A and TOB B Flag Series 

 

 
Photo 6: WET A Flag Series 
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Photo 7: WET B Flag Series 

 

 
Photo 8: TOB E and TOB F Flag Series 
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Photo 9: BVW A Flag Series 

 

 
Photo 10: TOB J and TOB I Flag Series 
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Photo 11: BVW B Flag Series 

 

 
Photo 12: TOB K and TOB L Flag Series 
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Photo 13: BVW D Flag Series 

 

 
Photo 14: TOB AA and TOB BB Flag Series 
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Photo 15: BVW G Flag Series 

 

 
Photo 16: TOB AA and TOB BB Flag Series 
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Appendix H 

Previous Correspondence with MESA & 

Proof of Mailing NOI to NHESP 
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February 09, 2018 
 
Bruce Cadiuex 
1 Hegan St. 
Wales MA 01081 
 
RE:         Project Location: Monson Rd, Wales 

Project Description: Road widening, drainage improvements 
NHESP File No.: 18-37517 

 
Dear Applicant: 
 
Thank you for submitting the MESA Project Review Checklist, site plans entitled “MASSACHUSETTS 

DEPARTMENT OF TRANSPORTATION HIGHWAY DIVISION PLAN AND PROFILE OF MONSON ROAD IMPROVEMENTS IN THE 

CITY/TOWN OF WALES HAMPDEN COUNTY 25% SUBMITTAL” (dated February 2018)  and other required 
materials to the Natural Heritage and Endangered Species Program of the MA Division of Fisheries & 
Wildlife (the “Division”) for review pursuant to the Massachusetts Endangered Species Act (MESA) (MGL 
c.131A) and its implementing regulations (321 CMR 10.00). 
 
Based on a review of the information that was provided and the information that is currently contained 
in our database, the Division has determined that this project, as currently proposed, will not result in a 
prohibited Take of state-listed rare species.  This determination is a final decision of the Division of 
Fisheries & Wildlife pursuant to 321 CMR 10.18.  Any changes to the proposed project or any additional 
work beyond that shown on the site plans may require an additional filing with the Division pursuant to 
the MESA.  This project may be subject to further review if no physical work is commenced within five 
years from the date of issuance of this determination, or if there is a change to the project.  
 
Please note that this determination addresses only the matter of state-listed species and their habitats. 
If you have any questions regarding this letter please contact Melany Cheeseman, Endangered Species 
Review Assistant, at (508) 389-6357. 
 
Sincerely, 

 
Thomas W. French, Ph.D. 
Assistant Director 
 
 
cc: Alan Nafis, Weston & Sampson Engineers, Inc. 
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Appendix I 

Project Plans (provided under separate cover) 
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55 Walkers Brook Drive, Suite 100, Reading, MA 01867 
Tel: 978.532.1900 

 

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

      

 

 

June 18, 2024 

 

Massachusetts Department of Environmental Protection 

Western Regional Office 

Attn: Mr. Mark Stinson 

436 Dwight Street 

Springfield, MA 01103 

 

Submitted via email to mark.stinson@mass.gov  

 

Re: Response to MassDEP Comments – Monson Road Transportation Improvements Project, Wales, 

Massachusetts (DEP File No. WE 314-0183) 

 

Dear Mr. Stinson:  

 

In response to the comments issued by MassDEP on June 13, 2024 for the Monson Road Transportation 

Improvements Project Notice of Intent (NOI) submitted by the Town of Wales, Weston & Sampson is providing a 

written response to comments.  

 

MassDEP’s comments on the NOI are provided in italics below, followed by our responses in bold font. 

 

1. The Commission needs to wait to close the public hearing until NHESP has issued its determination. 

 

The Applicant acknowledges this comment and understands that NHESP must issue a determination before 

the Wales Conservation Commission can close the public hearing. 

 

2. Regarding the BVW replication area, because the work is eligible to be reviewed as a limited project, the 

replication area may be done outside of the project area, if a more suitable location is found. The two 

proposed wetland mitigation areas have been designed and sited based on field conditions and have been 

designed to comply with the performance standards for BVW relating to replication area design to the 

maximum extent practicable. 

 

The Applicant acknowledges this comment and understands that the wetland replication areas could be 

constructed outside of the project area, if a more suitable location is found. The two replication areas have 

been carefully sited and designed to occur adjacent to the project area, while in areas that are suitable for 

construction and adjacent to existing wetlands. The replication areas have been designed to meet the 

requirements of the performance standards relating to replication area design at 310 CMR 10.55(5)(b) to 

the maximum extent practicable, as a limited project. The two proposed wetland replication areas have been 

designed to provide greater than 1:1 mitigation for the total BVW impacts for the overall project, which 

includes those impacts proposed as part of the stream crossing work under the 401 WQC application.  

 

3. Regarding the proposed Riverfront Area mitigation, see pages 14, 15, and 16, shade tree plantings or other 

mitigation can be done offsite, see the language of 310 CMR 10.58(5)(g), if other areas in town owned land 

will benefit by the plantings. Also, review the language of 310 CMR 10.58(5)(h). Simply monitoring for 2 years 

is not adequate as it also requires that the mitigation area be maintained as a mitigation area, in perpetuity. 

 

No additional land is needed to mitigate the loss of shade trees. See below. 

 

As a limited project, the project is seeking flexibility with meeting this performance standard and proposes 

to meet the RFA mitigation requirements to the maximum extent practicable. 
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This project is a roadway project with three perennial stream crossings. The crossing are also unique as 

they run parallel to the road in several locations which creates larger RFAs than a simple perpendicular 

stream crossing.  Due to the unique conditions and the work needing to occur within the existing roadway 

corridor and right-of-way, impacts to RFA were unavoidable. That being said, the proposed work in RFA 

will result in an improvement to the existing conditions. Subsurface drainage systems consisting of catch 

basins and manholes are proposed to improve the existing drainage conditions along the roadway. 

Currently, this section of roadway and associated culvert crossings are in poor condition with aging 

infrastructure and drainage issues. Stormwater collection does not meet current development standards. 

The existing culverts are undersized, and overtopping of the roadway occurs during large storms. 

Additionally, Monson Road in this area is experiencing deteriorating roadway conditions. The proposed 

project will improve conditions through reconstruction and widening of the roadway, and through the 

proposed culvert replacements and new subsurface drainage improvements to improve stormwater 

management. 

 

Due to space constraints on the site (limited to the roadway corridor), and the need to reconstruct and 

widen the roadway in order to meet the project purpose and need, there is limited space available for RFA 

mitigation on site. However, where space allows, shade tree plantings are proposed within RFA along the 

roadway corridor. Overall, the project will replace shade tree plantings at a greater than 2:1 ratio of trees 

removed throughout the project corridor (23 trees are proposed to be removed and 53 trees are proposed 

to be planted). 

 

Regarding monitoring and maintenance, please see MassDOT special provisions which provide items for 

Wetland Restoration, Wetland Specialist, Wetland Monitoring Reports, etc. which includes the needed 

maintenance and regulatory compliance checks prior to acceptance. 

 

4. Swales by themselves provide minimal infiltration. To provide more treatment and some infiltration, you must 

look at Volume 2 Chapter 2 of the Stormwater Handbook on how to design, construct, operate and maintain 

the swale, or grass swale or water quality swale, per the handbook. There are specific differences between 

dry water quality swales, wet water quality swales, bioretention cells, and drainage channels. 

 

Regarding compliance with Volume 2 Chapter 2 of the Handbook, limited or insufficient space is 

available within the public layout to allow for the installation of additional water quality measures.  Linear 

stormwater infiltration practices were considered for the project.  However, due to the need to relocate 

and preserve the existing stone walls within the project limits to reduce the total length of stone wall 

removal below the MEPA threshold, many of the stone walls occupy locations where wider infiltration 

and/or wet/dry water quality swales could be installed without resulting in more significant right-of-way 

and permit impacts.   

 

Additionally, in many areas long, linear and parallel wetlands and watercourses run along the roadway 

and occupy portions of the town layout which also normally would be considered for linear practices.  In 

order to qualify as a linear stormwater practice, the design would need to provide a certain depth and 

width in order to provide the minimum water quality volume characteristics which would significantly 

increase the easements needed on the abutting private properties.  These properties include single 

family developed and undeveloped residential and large parcels of an undeveloped wildlife sanctuary 

property all of which are densely vegetated with mature shade and other tree species.  To mitigate the 

removal of 23 shade trees 14” d.b.h. or greater due to the project, 53 new trees are proposed as 

mitigation along the entire corridor, often within or adjacent areas which might be used for linear BMPs.   

 

Lastly, the roadway design includes 10-foot travel lanes and 4-foot shoulders. This required a design 

criteria exception from MassDOT to provide the 4-foot shoulders instead of 5-foot bikes lanes/shoulders 

or 5-foot buffered bike lanes / shoulders, which most MassDOT projects must provide in accordance 

with MassDOT's complete streets requirements. This limited the widening of the road to twenty-eight feet 

wide instead of thirty feet or thirty-four feet. 
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Given these constraints, we believe the project has met the stormwater standards for this limited project 

and the recommendations of the handbook to the maximum extent practicable. 

 

5. As a reminder, a log book must be kept and made available for commission or MassDEP upon request, for 

the maintenance of the stormwater system. This item should be discussed at the hearing as this requirement 

is frequently not complied with and the maintenance not done. 

 

The Applicant acknowledges this comment and will keep a log book for this project. 

 

6. Page 2 of the Stormwater Report, under the Rational Method, shouldn’t impervious areas use a runoff 

coefficient of at least 0.95? What was the basis for using the CN for open fields and woods? Was any soil 

analysis conducted? 

 

Chapter 8 of the MassDOT PDDG (Drainage and Erosion Control), Exhibit 8-9 indicates a recommended 

range for runoff coefficients for the Rational Method for pavement as 0.70 to 0.95.  

 

2006 Project Development and Design Guide - Chapter 8 Drainage and Erosion Control (mass.gov) 

 

We typically use 0.90 which is the higher end of that range.  It is our understanding that the MassDEP 

handbook for Con Coms also uses this same range. 

 

For the CN value (which we believe was intended to inquire about the runoff coefficient), the same Chapter 

8 of the PDDG was used along with Exhibit 8-8.  For CN values, it would typically be based on ground 

cover and hydrologic soil group. 

 

If you have any questions regarding this submittal, please contact me at 978-548-6301. 

Very truly yours, 

 

WESTON & SAMPSON ENGINEERS, INC. 

Michael Joyce, P.E.   

Senior Team Leader - Transportation 

 

cc:  Wales Conservation Commission  

      Wales Board of Selectmen 

 Courtney Walker, MassDOT 

 Melissa Lenker, MassDOT 

 Kimberly Sloan, MassDOT 
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MESA PROJECT REVIEW CHECKLIST
 
 
Massachusetts Endangered Species Act M.G.L. c. 131A and Regulations (321 CMR 10.00) 

Massachusetts Division of Fisheries & Wildlife 
Natural Heritage & Endangered Species Program 

~ ~ ~ ~  C O N T A C T  I N F O R M A T I O N  ~ ~ ~ ~  
If you already completed your Notice of Intent- Form 3, you can send page 1 of the NOI in place of questions 1 

through 4 in this section 

1. 	 Project Location: 

Street  Address/Location  City/Town  Zip  Code  

Assessors Map/Plat Number	    Parcel /Lot Number 

2. 	 Applicant: 

First Name    Last Name Company 

Mailing Address 

City/Town  State     Zip Code 
 

Phone Number Fax Number Email address 
 

3. 	 Property owner (if different from applicant): 

First Name    Last Name  Company 

Mailing Address 

City/Town  State     Zip Code 
 

Phone Number Fax Number Email address 


4. 	 Representative (if any): 

 Company 

 Contact Person First Name Contact Person Last Name 

 Mailing Address 

City/Town  State 	 Zip Code 

Phone Number Fax Number	    Email address 

Revised September 2014 1 
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______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

______________________________________________________________________________________________ 

~ ~ ~ ~ A D D I T I O N A L  I N F O R M A T I O N  ~ ~ ~ ~  
1. Will this project require a filing with the Conservation Commission and/or DEP?      No  Yes 

2. Will this project meet any threshold for a MA Environmental Policy Act (MEPA) filing      		
 

(excluding rare species, 301 CMR 11.03 (2))?      No  Yes 
 


3 .  		Has this project previously been issued a NHESP Tracking Number (either by previous 
NOI Submittal or MESA Information Request Form)?       		 No  Yes 

Tracking No._________________    If Yes -  

~ ~ ~ ~ P R O J E C T  D E S C R I P T I O N  (attach separate sheet, as needed) ~ ~ ~ ~  

Please note, certain projects or activities are exempt from review, see 321 CMR 10.14. The MESA does not allow 
project segmentation. Your filing must reflect all anticipated work associated with the proposed project (CMR 321 

10.16). 

~ ~ ~ ~ I N C L U D E  T H E  F O L L O W I N G  I N F O R M A T I O N  ~ ~ ~ ~  
The NHESP will notify the applicant within 30 days if the materials submitted do not satisfy requirements for a 

filing and request submission of any missing materials (321 CMR 10.18(1)). 

ALL Applicants must submit: 
 USGS map (1:24,000 or 1:25,000) with property boundary clearly outlined 

 Project plans for entire site (including wetland Resource Areas, showing existing and proposed conditions, existing and proposed 
tree/vegetation clearing line, and clearly demarcated limits of work) 

 Assessor’s map or right-of-way plan of site 

 Project description   

   Statement/proof that applicant is the Record Owner or that applicant is a person authorized in writing by 
the record owner to submit this filing 

 Photographs representative of the site 
Projects altering* 10 or more acres, must also submit: 
 A vegetation cover type map of the site
 
 

 Project plans showing Priority Habitat boundaries  
 


The NHESP may request additional information, such as, but not limited to, species and habitat surveys, wetland 
reports, soil map and reports, and stormwater management reports (321 CMR 10.16). 

*Alteration: Any physical alteration of land, soils, drainage or destruction of plant life, see “Project or Activity” (321 
CMR 10.02).  
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~ ~ ~ ~  F I L I N G  F E E S  ~ ~ ~ ~  
See Fee Schedule below 

a. Total MESA Fee Paid____________ b. Acreage of Disturbance*___________ c. Total Site Acreage____________ 

~ ~ ~ ~  R E Q U I R E D  S I G N A T U R E S ~ ~ ~ ~  

I hereby certify under the penalties of perjury that the foregoing MESA filing and accompanying plans, documents, 
and supporting data are true and complete to the best of my knowledge. 

Signature of Property Owner/Record Owner of Property  Date 

Signature of Applicant (required, if different from Owner) Date 

Please send form, required information, and filing fee (payable to “Comm. of MA - NHESP”) to:

  Regulatory Review 

  Natural Heritage & Endangered Species Program 

  1 Rabbit Hill Road
 

Westborough, MA 01581 
 


Questions regarding this form should be directed according to the county that the property is 
located: 

Berkshire, Essex, Franklin, Hampshire, Hampden, Middlesex & Worcester Counties call: 508-389-6361 
Barnstable, Bristol, Dukes, Nantucket, Norfolk, Plymouth & Suffolk Counties call: 508-389-6385 

PROJECT REVIEWS 
321 CMR 10.18  

Project Definition Project Criteria Fee Response Time 

Simple Less than 5 acres of disturbance* $ 300.00 60 days from 
determination of 
complete filing 

Intermediate 
(Moderate) 

5 to 20 acres of disturbance* $ 1800.00 60 days from 
determination of 
complete filing 

Complex More than 20 acres of disturbance* or project 
requires wetlands variance 

$ 4000.00 60 days from 
determination of 
complete filing 

Linear 
Projects greater than 1 mile in length. $ 4000.00 

per Priority Habitat 
intersected 

60 days from 
determination of 
complete filing 

* Disturbance means direct physical disturbance of the land surface or waterbody, soil and/or vegetation, if 
only a portion of the project site is located within Priority Habitat, indicate total area of disturbance for site 
as a whole. 
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July 01, 2024

John Grasso

Town of Wales

3 Hollow Road

Wales, Massachusetts 01081

Wales Conservation Commission

Box 834

Wales, MA 01081

RE:        Applicant: John Grasso, Town of Wales

              Project Location:            Monson Road

              Project Description:       Transportation improvement Project

              DEP Wetlands File No.:  314-0183

              NHESP File No.:               24-18601

              Heritage Hub Form ID:  RC-86199

Dear Commissioners & Applicant:

The Natural Heritage & Endangered Species Program of the Massachusetts Division of Fisheries & Wildlife (the 

“Division”) received a Notice of Intent with site plans (dated June 2024, revised date N/A) in compliance with the 

rare wildlife species section of the Massachusetts Wetlands Protection Act Regulations (310 CMR  10.58(4)(b), 

 10.59). The Division also received the MESA Review Checklist and supporting documentation for review pursuant 

to the MA Endangered Species Act Regulations (321 CMR 10.18).

WETLANDS PROTECTION ACT (WPA)

Based on a review of the information that was provided and the information that is currently contained in our 

database, the Division has determined that this project, as currently proposed, will not adversely affect the actual 

Resource Area Habitat of state-protected rare wildlife species.  Therefore, it is our opinion that this project meets 

the state-listed species performance standard for the issuance of an Order of Conditions.

Please note that this determination addresses only the matter of rare wildlife habitat and does not pertain to 

other wildlife habitat issues that may be pertinent to the proposed project.

MASSACHUSETTS ENDANGERED SPECIES ACT (MESA)

Based on a review of the information that was provided and the information that is currently contained in our 

database, the Division has determined that this project, as currently proposed, will not result in a prohibited Take 

of state-listed rare species.  This determination is a final decision of the Division of Fisheries and Wildlife pursuant 

to 321 CMR 10.18.  Any changes to the proposed project or any additional work beyond that shown on the site 
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plans may require an additional filing with the Division pursuant to the MESA. This project may be subject to 

further review if no physical work is commenced within five years from the date of issuance of this determination, 

or if there is a change to the project.

Please note that this determination addresses only the matter of state-listed species and their habitats. If you have 

any questions regarding this letter please contact Melany Cheeseman, Endangered Species Review Assistant, at 

Melany.Cheeseman@mass.gov, (508) 389-6357.

Sincerely,

Jesse Leddick

Assistant Director

cc:
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POLICY DIRECTIVE 

Page 1 of 3 

____________________________________ 
HIGHWAY ADMINISTRATOR 

Off-Site Stockpiling of Soil from MassDOT Construction Projects 

Purpose 
The purpose of this Policy Directive is to formally establish a policy and procedures for managing 
and stockpiling soil generated and transported from MassDOT construction projects. This Policy 
Directive does not supersede any Federal, State, or Local regulations. 

Date of Effect 

This Policy Directive is effective immediately for all projects, including active construction 
projects. 

For active construction projects and for other projects advertised prior to October 15, 2022, 
changes to the contract documents needed to implement the requirements of this Policy Directive 
will be considered on a case-by-case basis and shall be approved by the District Highway 
Director, as necessary.  

For projects advertised on or after October 15, 2022, MassDOT will include the requirements 
and implementation procedures of this Policy Directive in the construction contract documents. 

Policy Requirements 
This policy is intended to prevent the off-site relocation of excavated soil generated from 
MassDOT projects to areas near residential receptors and to control potential fugitive dusts 
and/or contaminants. To that end, excavated soil may not be moved from the project site without 
knowledge of the content of the material. Knowledge may include visual field observations for 
presence of staining, odor, and/or debris, screening with a photoionization detector (PID), 
laboratory analysis, and/or site history. Pavement millings and other non-soil materials are not 
subject to the requirements of this Policy Directive.  

Moving soil from a MassDOT project site to a temporary off-site storage location must be 
approved in writing by the District Highway Director. 

The Contractor must select a storage location that is at least 500 feet away from residential 
receptors, as defined herein to include, but not be limited to, residential dwellings, residentially 

Number: P-22-001
Date: 9/23/22 
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zoned property, schools, daycare facilities, playgrounds, parks, recreational areas, hospitals, 
elderly housing and convalescent facilities. 
 
Temporary off-site storage of excavated soil from a MassDOT project is only permissible at a 
location approved and permitted by MassDOT. The temporary storage location should be located 
within the same municipality where the soil was excavated, where possible. Stockpiled soil must 
be securely covered, and appropriate measures must be taken to minimize fugitive dust and 
erosion. 
 
Signs indicating the source of the soil, the date the soil was generated, and contact information 
must be erected and maintained until the stockpiled soils are transported to a disposal facility or 
reused on the project site. 

Implementation Procedures  

To ensure that off-site storage of excavated soils is managed properly on MassDOT projects, this 
policy requires the following: 
 

1. Off-Site Stockpile Storage Locations  
a. The Contractor shall provide proposed off-site storage locations to the Engineer 

for approval at least 30 days prior to transporting soil off site. Off-site storage 
locations should be in the same municipality as the work site. 

b. The Contractor shall keep excavated soil on site until adequately characterized to 
the satisfaction of the Engineer.  

c. The Contractor shall provide notification of the approved off-site storage location 
to the local Board of Health and the Town Manager’s/Mayor’s Office at least 7-
days prior to transporting soil off site. 

d. The Contractor shall provide the Engineer with at least 3-days' notice prior to 
transporting soil off site.   

e. For off-site storage locations on MassDOT property, the Contractor is required to 
obtain an Access Permit through the District Permits Office prior to storage of 
soil or other materials. MassDOT will issue these permits at no cost to the 
Contractor. Information to be submitted by the Contractor as part of the permit 
application shall include: 

i. A description of material to be stored off-site, including available 
analytical data; 

ii. A figure of the location with distances to residences and residential 
receptors; and 

iii. Anticipated duration of temporary storage. 
f. Stockpile locations should not be within 500 feet of residential receptors (e.g., 

residential dwellings, residentially zoned property, schools, daycare facilities, 
playgrounds, parks, recreational areas, hospitals, elderly housing and convalescent 
facilities).  

i. If the stockpile location must be within 500 feet of residential receptors, 
then soil must be less than RCS-1 (per 310 CMR 40.1600) and free of 
potentially hazardous or regulated items. 
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g. For off-site storage locations on non-MassDOT property, the Contractor must
notify the property owner(s) at least 7 days prior to transporting material.

h. Exceptions to these rules will be reviewed by MassDOT and may be approved by
the District Highway Director on a case-by-case basis.

2. Off-Site Stockpile Management
a. The Contractor shall keep soil stockpiles on impermeable surfaces (e.g., asphalt or

concrete) or on 10-mil polyethylene sheeting.
b. The Contractor shall cover soil stockpiles with 10-mil polyethylene sheeting and

surround with a berm made of hay bales, straw wattles, or similar.
i. Piles that are actively being worked on must be covered and re-secured at

the end of the work shift.
c. The Contractor shall label stockpiles with signs, including:

i. Location of origin (including any Release Tracking Numbers)
ii. Stockpile ID number (including MassDOT District office-assigned

tracking ID, if different)
iii. Date of initial accumulation
iv. Applicable telephone numbers for the Contractor and MassDOT.

d. The Contractor shall mitigate fugitive dust at storage locations under the direction
of an appropriately trained/certified environmental professional.

e. The Contractor shall remedy noncompliance with this policy within 48 hours.
f. The Contractor shall remedy noncompliance with this policy on the SAME DAY

for potentially hazardous material, as determined by the Engineer.
g. The Contractor shall handle excavated soil according to federal, state, and local

regulations.
h. The Contractor shall use appropriate shipping documents for all movements of

excavated soil on public roadways (e.g., Bill of Lading, Material Shipping
Record, Manifest, Asbestos Waste Shipment Record, etc.).
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POLICY DIRECTIVE 

Page 1 of 2 

____________________________________ 
HIGHWAY ADMINISTRATOR 

Use of MassDOT Property for Staging and other 
Construction-Related Operations 

Purpose 
This Policy Directive is intended to address the use of MassDOT property by MassDOT 
Contractors for construction staging and other construction-related operations that are not 
specifically defined in the construction contract. Such use of MassDOT property will only be 
allowed if permitted by the District Office in accordance with 700 CMR 13.00, Approval of 
Access to MassDOT Highways and Other Property. This includes the use of MassDOT property 
for staging, laydown, and storage of equipment and materials, including soil excavated from a 
project site. 

This Policy Directive requires the Contractor/applicant to obtain a Non-Vehicular Access Permit 
from MassDOT to use MassDOT property for these purposes. 

This Policy Directive is effective immediately and applies to all MassDOT construction projects. 

General Permit Considerations and Conditions 

In addition to other normal MassDOT Access Permit procedures, MassDOT shall consider the 
following during the application, review, implementation and monitoring processes of Access 
Permits required by this Policy Directive: 

• Storage and placement of the Contractor’s equipment and materials should not be
allowed within the clear zone of the roadway.

• Stockpiled soils should not be located within 500 feet of residential receptors, as defined
herein to include, but not be limited to, residential dwellings, residentially zoned
property, schools, daycare facilities, playgrounds, parks, recreational areas, hospitals,
elderly housing and convalescent facilities.

• The Contractor/applicant shall identify the access/egress locations of the proposed
storage areas. MassDOT will only approve locations determined to be safe for roadway
users, construction workers and the general public.

• The Contractor may be required to submit a Traffic Management Plan and/or Lighting
Plan for MassDOT review and approval as part of the permit application, depending on
the proposed use of the area.

Number: P-22-002
Date: 9/23/22 
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• The Contractor shall submit the permit application through MassDOT’s online State 
Highway Access Permit System (SHAPS). 

• MassDOT will waive the permit application fee for any application received from a 
MassDOT Contractor for any permit required by this Policy Directive and will waive any 
subsequent amendment and extension fees that may otherwise be required. 

• MassDOT will review the permit application in accordance with applicable standard 
procedures and will apply standard permit terms and conditions, as necessary. 

• The Resident Engineer will verify that the permit is approved before allowing the 
Contractor to use the affected area for the requested purpose. 

• Areas permitted are for use by the approved applicant only and are not to be shared with 
or used by other vendors. Subcontractors specifically engaged with the applicant working 
on the specific MassDOT project will be allowed to use the area in accordance with the 
terms of the permit.  

• Permits are issued on an annual basis and will require the Contractor to file for an 
extension each year to continue use. 

Exemptions from Permit Requirements 

Equipment and materials being used for active construction operations and located within the 
work zone of the construction contract are exempt from this permit requirement, provided they 
do not interfere with the safety or operation of the roadway or the work zone. Examples of these 
types of exempt uses are: 

• Equipment and materials parked or stored within a protected (barriered) work zone. 
• Materials placed in the work zone prior to same-day installation or use. 
• Soils excavated temporarily and scheduled to be replaced, such as for trenching 

operations or for installation of drainage structures. 
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DOCUMENT B00420 

 
PROPOSAL 

 
 

WALES 
 
 
For:  Reconstruction & Improvements on Monson Road, from the Monson T.L. 
 to Reed Hill Road (1.5 Miles) 
 
COMMONWEALTH OF MASSACHUSETTS 
 
LOCATION 
 
 
The work referred to herein is in the Town of WALES in Hampden County, in the Commonwealth of 
Massachusetts, and is shown by the locus map (Document 00331) in the Proposal Pamphlet, the work locations 
extend as follows:  
 
 
Monson Road 
 
 Beginning – Station 11+00.00 +/-  
 Ending –Station 88+00.00 +/- 
 
 
The contract prices shall include the furnishing of all materials (except as otherwise herein specified), the 
performing of all the labor requisite or proper, the providing of all necessary machinery, tools, apparatus and other 
means of construction, the doing of all the abovementioned work in the manner set forth, described and shown in the 
specifications and on the drawings for the work, and in the form of contract, and the completion thereof within 
646 CALENDAR DAYS upon receipt of a Notice to Proceed, except that if the completion date falls between 
December 1 and March 15 then the same number of days beyond December 1st will be extended after March 15th. 
 
The Work of this project is described by the following Items and quantities. 
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

100. 1 SCHEDULE OF OPERATIONS - FIXED PRICE $82500

      AT  Eighty Two Thousand Five Hundred Dollars
LUMP SUM

$82,500.00 $82,500.00

101. 2.4 CLEARING AND GRUBBING

      AT  _________________________
PER ACRE

102.521 650 TREE AND PLANT PROTECTION FENCE

      AT  _________________________
PER FOOT

103. 20 TREE REMOVED - DIAMETER UNDER 24 INCHES

      AT  _________________________
EACH

104. 12 TREE REMOVED - DIAMETER 24 INCHES AND OVER

      AT  _________________________
EACH

120. 18,000 EARTH EXCAVATION

      AT  _________________________
PER CUBIC YARD

121. 1,020 CLASS A ROCK EXCAVATION

      AT  _________________________
PER CUBIC YARD

140. 1,300 BRIDGE EXCAVATION

      AT  _________________________
PER CUBIC YARD

141. 60 CLASS A TRENCH EXCAVATION

      AT  _________________________
PER CUBIC YARD

CMS104 - Report Run Date: 10/10/2024 7:50 AM Page 2
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

141.1 25 TEST PIT FOR EXPLORATION

      AT  _________________________
               PER CUBIC YARD

142. 180 CLASS B TRENCH EXCAVATION

      AT  _________________________
               PER CUBIC YARD

144. 120 CLASS B ROCK EXCAVATION

      AT  _________________________
               PER CUBIC YARD

151. 13,570 GRAVEL BORROW

      AT  _________________________
               PER CUBIC YARD

151.1 97 GRAVEL BORROW FOR BRIDGE FOUNDATION

      AT  _________________________
               PER CUBIC YARD

151.2 730 GRAVEL BORROW FOR BACKFILLING STRUCTURES AND 
PIPES

      AT  _________________________
               PER CUBIC YARD

156. 410 CRUSHED STONE

      AT  _________________________
               PER TON

170. 26,430 FINE GRADING AND COMPACTING  - SUBGRADE AREA

      AT  _________________________
               PER SQUARE YARD

180.01 1 ENVIRONMENTAL HEALTH AND SAFETY PROGRAM

      AT  _________________________
               LUMP SUM

CMS104 - Report Run Date: 10/10/2024 7:50 AM Page 3
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

180.02 30 PERSONAL PROTECTION LEVEL C UPGRADE

      AT  _________________________
               PER HOUR

180.03 20 LICENSED SITE PROFESSIONAL SERVICES

      AT  _________________________
               PER HOUR

181.11 7,600 DISPOSAL OF UNREGULATED SOIL

      AT  _________________________
               PER TON

181.12 4,560 DISPOSAL OF REGULATED SOIL - IN-STATE FACILITY

      AT  _________________________
               PER TON

181.13 2,280 DISPOSAL OF REGULATED SOIL - OUT-OF-STATE FACILITY

      AT  _________________________
               PER TON

181.14 760 DISPOSAL OF HAZARDOUS WASTE

      AT  _________________________
               PER TON

201. 57 CATCH BASIN

      AT  _________________________
               EACH

202. 22 MANHOLE

      AT  _________________________
               EACH

203. 3.5 SPECIAL MANHOLE

      AT  _________________________
               EACH

CMS104 - Report Run Date: 10/10/2024 7:50 AM Page 4
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

221. 24 FRAME AND COVER

      AT  _________________________
               EACH

222.1 41 FRAME AND GRATE - MASSDOT CASCADE TYPE

      AT  _________________________
               EACH

241.12 3,530 12 INCH REINFORCED CONCRETE PIPE CLASS III

      AT  _________________________
               PER FOOT

241.15 140 15 INCH REINFORCED CONCRETE PIPE CLASS III

      AT  _________________________
               PER FOOT

241.18 170 18 INCH REINFORCED CONCRETE PIPE CLASS III

      AT  _________________________
               PER FOOT

242.12 11 12 INCH REINFORCED CONCRETE PIPE FLARED END

      AT  _________________________
               EACH

242.15 4 15 INCH REINFORCED CONCRETE PIPE FLARED END

      AT  _________________________
               EACH

242.18 4 18 INCH REINFORCED CONCRETE PIPE FLARED END

      AT  _________________________
               EACH

244.12 130 12 INCH REINFORCED CONCRETE PIPE CLASS V

      AT  _________________________
               PER FOOT

CMS104 - Report Run Date: 10/10/2024 7:50 AM Page 5
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

402. 2,800 DENSE GRADED CRUSHED STONE FOR SUB-BASE

      AT  _________________________
               PER CUBIC YARD

402.12 110 DENSE GRADED CRUSHED STONE FOR SHOULDERS

      AT  _________________________
               PER CUBIC YARD

415.3 125 PAVEMENT MICRO MILLING

      AT  _________________________
               PER SQUARE YARD

443. 110 WATER FOR ROADWAY DUST CONTROL

      AT  _________________________
               PER 1000 GALLONS

450.22 2,200 SUPERPAVE SURFACE COURSE - 9.5 (SSC - 9.5)

      AT  _________________________
               PER TON

450.31 2,400 SUPERPAVE INTERMEDIATE COURSE - 12.5 (SIC -12.5)

      AT  _________________________
               PER TON

450.32 4,500 SUPERPAVE INTERMEDIATE COURSE - 19.0 (SIC - 19.0)

      AT  _________________________
               PER TON

452. 3,920 ASPHALT EMULSION FOR TACK COAT

      AT  _________________________
               PER GALLON

453. 28,000 HMA JOINT ADHESIVE

      AT  _________________________
               PER FOOT
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

472. 580 TEMPORARY ASPHALT PATCHING

      AT  _________________________
               PER TON

504.2 71 GRANITE CURB TYPE VA4 - SPLAYED END

      AT  _________________________
               EACH

509. 50 GRANITE TRANSITION CURB FOR PEDESTRIAN CURB 
RAMPS - STRAIGHT

      AT  _________________________
               PER FOOT

514. 39 GRANITE CURB INLET - STRAIGHT

      AT  _________________________
               EACH

570.2 7,610 HOT MIX ASPHALT CURB TYPE 2

      AT  _________________________
               PER FOOT

620.13 2,800 GUARDRAIL, TL-3 (SINGLE FACED)

      AT  _________________________
               PER FOOT

627.83 33 GUARDRAIL TANGENT END TREATMENT, TL-3

      AT  _________________________
               EACH

628.24 7 TRANSITION TO BRIDGE RAIL

      AT  _________________________
               EACH

628.305 4 TEMPORARY IMPACT ATTENUATOR, NON-REDIRECTIVE, 
TL-3

      AT  _________________________
               EACH
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

628.4 12 TEMPORARY IMPACT ATTENUATOR, REMOVED AND 
RESET

      AT  _________________________
               EACH

629.11 8 PRECAST HIGHWAY GUARDRAIL TRANSITION

      AT  _________________________
               EACH

691.01 2,200 BALANCE STONE WALL REMOVED AND REBUILT

      AT  _________________________
               PER FOOT

697.1 41 SILT SACK

      AT  _________________________
               EACH

698.3 2,100 GEOTEXTILE FABRIC FOR SEPARATION

      AT  _________________________
               PER SQUARE YARD

702. 260 HOT MIX ASPHALT SIDEWALK OR DRIVEWAY

      AT  _________________________
               PER TON

715. 21 RURAL MAIL BOX REMOVED AND RESET

      AT  _________________________
               EACH

740. 24 ENGINEER'S FIELD OFFICE AND EQUIPMENT (TYPE A)

      AT  _________________________
               PER MONTH

748. 1 MOBILIZATION

      AT  _________________________
               LUMP SUM

CMS104 - Report Run Date: 10/10/2024 7:50 AM Page 8

Proposal No. 608163-128112

B00420 - 9



Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

751. 1,140 LOAM FOR ROADSIDES

      AT  _________________________
               PER CUBIC YARD

751.1 500 LOAM FOR LAWNS

      AT  _________________________
               PER CUBIC YARD

755.35 1 INLAND WETLAND REPLICATION AREA

      AT  _________________________
               LUMP SUM

755.45 25 WETLAND RESTORATION

      AT  _________________________
               PER SQUARE YARD

755.75 40 WETLAND SPECIALIST

      AT  _________________________
               PER HOUR

755.76 1 WETLANDS MONITORING REPORTS

      AT  _________________________
               LUMP SUM

756. 1 NPDES STORMWATER POLLUTION PREVENTION PLAN

      AT  _________________________
               LUMP SUM

765. 14,700 SEEDING

      AT  _________________________
               PER SQUARE YARD

767.121 10,700 SEDIMENT CONTROL BARRIER

      AT  _________________________
               PER FOOT

CMS104 - Report Run Date: 10/10/2024 7:50 AM Page 9
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

767.9 800 JUTE MESH

      AT  _________________________
               PER SQUARE YARD

769. 3,540 PAVEMENT MILLING MULCH UNDER GUARD RAIL

      AT  _________________________
               PER FOOT

776.553 2 MAPLE - RED - OCTOBER GLORY, 3-3.5 INCH CALIPER

      AT  _________________________
               EACH

780.100 13 ELM - PRINCETON, 2-2.5 INCH CALIPER

      AT  _________________________
               EACH

782.534 13 REDBUD - EASTERN, 2-2.5 INCH CALIPER

      AT  _________________________
               EACH

783.042 27 SERVICEBERRY - AUTUMN BRILLIANCE, 2-2.5 INCH 
CALIPER

      AT  _________________________
               EACH

813.811 1 UNDERGROUND SERVICE RELOCATION NO. 1

      AT  _________________________
               EACH

813.812 1 UNDERGROUND SERVICE RELOCATION NO. 2 

      AT  _________________________
               EACH

813.813 1 UNDERGROUND SERVICE RELOCATION NO. 3

      AT  _________________________
               EACH
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

813.814 1 UNDERGROUND SERVICE RELOCATION NO. 4

      AT  _________________________
               EACH

813.815 1 UNDERGROUND SERVICE RELOCATION NO. 5

      AT  _________________________
               EACH

816.82 1 TEMPORARY TRAFFIC CONTROL SIGNAL - LOCATION NO. 1

      AT  _________________________
               LUMP SUM

816.83 1 TEMPORARY TRAFFIC CONTROL SIGNAL - LOCATION NO. 2

      AT  _________________________
               LUMP SUM

816.85 1 PORTABLE DRIVEWAY ASSISTANCE DEVICE

      AT  _________________________
               LUMP SUM

832. 110 WARNING-REGULATORY AND ROUTE MARKER - ALUMINUM 
PANEL (TYPE A)

      AT  _________________________
               PER SQUARE FOOT

833.7 33 DELINEATION FOR GUARD RAIL TERMINI

      AT  _________________________
               EACH

847.1 14 SIGN SUP (N/GUIDE)+RTE MKR W/1 BRKWAY POST 
ASSEMBLY - STEEL

      AT  _________________________
               EACH

848.1 4 SIGN SUP (N/GUIDE)+RTE MKR W/2 BRKWAY POST 
ASSEMBLIES-STEEL

      AT  _________________________
               EACH
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

850.41 5,760 ROADWAY FLAGGER

      AT  _________________________
               PER HOUR

851.1 40 TRAFFIC CONES FOR TRAFFIC MANAGEMENT

      AT  _________________________
               PER DAY

852. 460 SAFETY SIGNING FOR TRAFFIC MANAGEMENT

      AT  _________________________
               PER SQUARE FOOT

853.1 2 PORTABLE BREAKAWAY BARRICADE TYPE III

      AT  _________________________
               EACH

853.21 690 TEMPORARY BARRIER REMOVED AND RESET

      AT  _________________________
               PER FOOT

853.23 360 TEMPORARY BARRIER (TL-3)

      AT  _________________________
               PER FOOT

854.016 19,160 TEMPORARY PAVING MARKINGS - 6 INCH (PAINTED)

      AT  _________________________
               PER FOOT

854.036 700 TEMPORARY PAVING MARKINGS - 6 INCH (TAPE)

      AT  _________________________
               PER FOOT

856.12 30 PORTABLE CHANGEABLE MESSAGE SIGN

      AT  _________________________
               PER DAY
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

859. 7,200 REFLECTORIZED DRUM

      AT  _________________________
               PER DAY

859.1 400 REFLECTORIZED DRUMS WITH SEQUENTIAL FLASHING 
WARNING LIGHTS

      AT  _________________________
               PER DAY

862.506 15,100 6 INCH RECESSED WHITE LINE (MC, FD, WR)

      AT  _________________________
               PER FOOT

862.512 100 12 INCH RECESSED WHITE LINE (MC, FD, WR)

      AT  _________________________
               PER FOOT

863.506 14,980 6 INCH RECESSED YELLOW LINE (MC, FD, WR)

      AT  _________________________
               PER FOOT

874. 10 STREET NAME SIGN

      AT  _________________________
               EACH

874.4 27 TRAFFIC SIGN REMOVED AND STACKED

      AT  _________________________
               EACH

904.3 340 5000 PSI, 3/4 INCH, 685 HP CEMENT CONCRETE

      AT  _________________________
               PER CUBIC YARD

910.1 74,130 STEEL REINFORCEMENT FOR STRUCTURES - EPOXY 
COATED

      AT  _________________________
               PER POUND
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

953.1 1 TEMPORARY SUPPORT OF EXCAVATION - CULVERT NO. 1

      AT  _________________________
               LUMP SUM

953.2 1 TEMPORARY SUPPORT OF EXCAVATION - CULVERT NO. 2

      AT  _________________________
               LUMP SUM

953.3 1 TEMPORARY SUPPORT OF EXCAVATION - CULVERT NO. 3

      AT  _________________________
               LUMP SUM

970. 3,690 DAMP-PROOFING

      AT  _________________________
               PER SQUARE FOOT

983.522 250 NATURAL STREAMBED MATERIAL

      AT  _________________________
               PER CUBIC YARD

986. 1,250 MODIFIED ROCKFILL

      AT  _________________________
               PER TON

991.3 1 CONTROL OF WATER - LOCATION NO. 1

      AT  _________________________
               LUMP SUM

991.4 1 CONTROL OF WATER - LOCATION NO. 2

      AT  _________________________
               LUMP SUM

991.5 1 CONTROL OF WATER - LOCATION NO. 3

      AT  _________________________
               LUMP SUM
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Project # 608163 Contract # 128112

Location      :   WALES

Description :   Reconstruction & Improvements on Monson Road, from the Monson T.L. to Reed Hill Road (1.5 Miles)

ITEM # QUANTITY  ITEM WITH UNIT BID PRICE
WRITTEN IN WORDS

UNIT PRICE AMOUNT

991.6 1 CONTROL OF WATER - LOCATION NO. 4

      AT  _________________________
               LUMP SUM

991.7 1 CONTROL OF WATER - LOCATION NO. 5

      AT  _________________________
               LUMP SUM

995.011 1 CULVERT STRUCTURE, CULVERT NO. 1

      AT  _________________________
               LUMP SUM

995.021 1 CULVERT STRUCTURE, CULVERT NO. 3

      AT  _________________________
               LUMP SUM

996.03 1 ENDWALL STRUCTURE, WALL NO. 1

      AT  _________________________
               LUMP SUM

Total Qty: 318,402.9
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DOCUMENT B00853 
 

SCHEDULE OF PARTICIPATION BY DISADVANTAGED BUSINESS ENTERPRISES (DBES) 
 

PRIME BIDDER: 
 
DATE OF BID OPENING: PROJECT NO.: 
 
FEDERAL AID PROJECT NO. 
 
PROJECT LOCATION: 
 
 

Name, Address, and 
Phone Number(s) of 

DBE 

Name of Activity (a)† 
DBE Contractor 
Activity Amount 

Construction Work 

(b) 
DBE Other 

Business Amount 
Services, 
Supplies, 
Material  

(c) 
Total amount eligible for 

credit under rules in 
Section 6 of   Document 

00719 - DBE Special 
Provisions 

 
 

    

 
 

    

 
 

    

 
 

    

Total Bid Amount 
 

TOTALS: 
 

 
$ 

 
$ 

 
$ 

$                 DBE Percentage of 
Total Bid: 

 
                        %                          %                       %  

†Column (a) must be at least one-half of the DBE participation goal.  Attach additional sheets as necessary. 
 
Is MassDOT Document B00855 (Joint Check Approval) being submitted for any of the above?  □ Yes □  No 
□ Not Known at This Time 
Will any of the contractors listed above be using a third party (i.e. manufacturer) to deliver materials or perform any 
portion of work by a third party? □ Yes  □ No 
 
CERTIFICATION:  I HEREBY DECLARE, TO THE BEST OF MY KNOWLEDGE, THAT I HAVE READ 
THE SPECIAL PROVISIONS FOR PARTICIPATION BY DISADVANTAGED BUSINESS 
ENTERPRISES - DOCUMENT 00719.  BOTH THIS SCHEDULE AND THE RELEVANT AND 
ACCOMPANYING LETTER(S) OF INTENT ARE IN FULL COMPLIANCE WITH THE PROVISIONS OF, 
AND IN ACCORDANCE WITH, TITLE 49 CODE OF FEDERAL REGULATIONS, PART 26 (49 CFR Part 26). 
 
SIGNATURE:___________________________________________ DATE________________________________  
 
NAME AND TITLE (PRINT):_____________________________________________________________________ 
 
EMAIL ADDRESS: _______________________________________TEL NO.:_____________________________ 
 

*** END OF DOCUMENT ***
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DOCUMENT B00854 
 

DISADVANTAGED BUSINESS ENTERPRISES (DBE) PARTICIPATION 
LETTER OF INTENT 

(To be completed by the DBE – Page 1 of 2) 
 

TO: (Prime Bidder) 
 
FROM: (DBE Firm) 
 
RE: PROJECT NO.:  FEDERAL AID PROJECT NO.: 
 
PROJECT LOCATION:  
 
DATE OF BID OPENING: 
 
I, _____________________________, authorized signatory of the above-referenced DBE firm hereby declare: 
  Print Name 
1. My company is currently certified as a Disadvantaged Business Enterprise (DBE) by the Massachusetts 

Supplier Diversity Office (“SDO”), formerly known as the State Office of Minority and Women Business 
Assistance (SOMWBA), as a: (check all applicable, see Section 1 of the Special Provisions For Participation 
By Disadvantaged Business Enterprises, MassDOT Document 00719 additional guidance is available at Title 
49, Code of Federal Regulations, Part 26.55 (49 CFR Part 26.55)): 

  (   ) CONTRACTOR  (   ) REGULAR DEALER  (   ) BROKER  
  (   ) MANUFACTURER (   ) TRUCKING OPERATIONS (   ) PROFESSIONAL SERVICES 
 
2. My firm has the ability to manage, supervise and perform the activity described on page 2 of this Letter of 

Intent.  If you are awarded the contract, my company intends to enter into a contract with your firm to 
perform the items of work or other activity described on the following sheet for the prices indicated. 

 
3. There have been no changes affecting the ownership, control or independence of my company since my last 

certification review on ______________ ___, 20___.  If any such change is planned or occurs prior to my 
company's completion of this proposed work, I will give prior written notification to your firm and to the 
Massachusetts Department of Transportation (“MassDOT”) Office of Civil Rights and SDO. 

 
4. I have read the MassDOT proposal for the Project which may be entitled “Project Contract Documents and 

Special Provisions” or the draft “Contract” which includes MassDOT Document 00719, and acknowledge 
that my company will comply with that document and the requirements of 49 CFR Part 26. 

 
5. For the purpose of obtaining subcontractor approval from MassDOT, my firm will provide to you:  
 A. The following construction work:  

(i) a resume, stating the qualifications and experience, of the superintendent or foreperson who will 
supervise on site-work;  

(ii) a list of equipment owned or leased by my firm for use on this project; and 
(iii) a list of all projects (public or private) upon which my firm is currently performing, is committed to 

perform, or intends to make a commitment to perform.  I shall also include, for each project: the name 
and telephone number of a contact person for the contracting authority, person, or organization; the 
dollar value of the work; a description of the work; and my firm's work schedule for the project. 

 
B. The following services, materials or supplies: 

(i) a written agreement and invoices for the materials or supplies, and any other documents evidencing the 
terms of providing such items;  

(ii) information concerning brokers fees and commissions for providing services or materials; and 
(iii) a statement concerning whether my firm intends or will be required to use a joint check arrangement; 

and any other documents that may be required by MassDOT. 
 

______________________________________________  Date____________________________ 
DBE Company Authorized Signature 
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DISADVANTAGED BUSINESS ENTERPRISES (DBE) PARTICIPATION 
LETTER OF INTENT 

(To be completed by the DBE – Page 2 of 2) 
 

DATE OF BID OPENING: 
 
PROJECT NUMBER: 
 
FEDERAL AID PROJECT NUMBER: 
 
PROJECT LOCATION: 
 
PRIME BIDDER: 
 
DBE COMPANY NAME: 
 
 

Item number 
if applicable 

NAICS 
Code 

Description of Activity 
with notations such as  Services, or Brokerage, Installation Only, 
Material Only, or Complete  

Quantity Unit Price Amount 

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

   TOTAL AMOUNT:  
Please give full explanations, attach additional sheets if necessary. 

 
I HEREBY VERIFY THAT _______________________________________________ WILL SOLELY  
                                                                                 (DBE company name) 
PERFORM THE WORK, OR PROVIDE THE SERVICES OR MATERIALS, AS DESCRIBED ABOVE. 
 
DBE AUTHORIZED SIGNATURE: ______________________________________________________________ 
 
NAME AND TITLE (PRINT):____________________________________________________________________ 
 
TELEPHONE NUMBER: ___________________________FAX NUMBER: ______________________________ 
 
EMAIL ADDRESS: ____________________________________________________________________________ 
 

Rev’d 9/20/19 
*** END OF DOCUMENT *** 
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DOCUMENT B00855 
 

DBE JOINT CHECK ARRANGEMENT APPROVAL FORM 
(to be submitted by Prime Contractor) 

 
Contract No: Project No. Federal Aid No.: 
 
Location: Bid Opening Date: 
 
Project Description: 
 
We have received the attached request for the use of a joint check arrangement from  
 ________________ _______________________ , a DBE on the above- referenced Contract and  
_________________________ _______________, a Material Supplier/Vendor for the subject Contract.  
The DBE has complied with the requirements of 49 CFR Part 26.55(c)(1).  In particular, the DBE has:  
 

• a written agreement with the material supplier/vendor; 
• applied for credit with the subject material supplier and has supplied the vendor's response;   
• shown that it will place all orders to the subject material supplier/vendor; 
• made and retains all decision-making responsibilities concerning the materials; and 
• provided a Joint Check Agreement that is acceptable to MassDOT; 
 

As the Contractor for the Project, we agree to issue joint checks (made payable to the Material 
Supplier/Vendor and the DBE) for payment of sums due pursuant to invoices from the Supplier/Vendor 
and DBE.  
 
Contractor:  
 
 _________________________   ___________________________________________________  
 Company Name     Signature  
        Duly Authorized 
 
       ____________________________________________________ 
        Printed Name 
 
 _________________________   ___________________________________________________  
 Date            Title 

 
SubContractor:  
 
 _________________________   ___________________________________________________  
 Company Name     Signature –  
        Duly Authorized 
 
       ____________________________________________________ 
        Printed Name 
 
 _________________________   ___________________________________________________  
 Date            Title 
 

*** END OF DOCUMENT *** 
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DOCUMENT B00856 
 

JOINT VENTURE AFFIDAVIT 
(All Firms) 

 
• All Information Requested By This Schedule Must Be Answered.  Additional Sheets May Be 

Attached. 
 
• If, there is any change in the information submitted, the Joint Venture parties must inform MassDOT 

Pre-Qualifications Office (and, if one of the companies is a DBE, the Director of Contract 
Compliance, Office of Civil Rights) prior to such change, in writing, either directly or through the 
Prime Contractor if the Joint Venture is a subcontractor. 

 
• If the Joint Venture Entity will be the bidder on a prime Contract, it must bid and submit all required 

documents (insurance, worker’s compensation, bonds, etc.) in the name of the Joint Venture Entity. 
 

I. Name of Joint Venture:            

Type of Entity if applicable (Corp., LLC):____________________Filing State ________________  

Address of joint venture:            

              

Phone No(s) for JV Entity:     E-mail:      

Contact Person(s)            

Tax ID/EIN of Joint Venture:     Vendor Code:     

II. Identify each firm or party to the Joint Venture: 

Name of Firm:             

Address:              

Phone :       E-mail:        

Contact person(s)            

Name of Firm:             

Address:              

Phone:       E-mail:       

Contact Person(s)            

III. Describe the role(s) of the each party to the Joint Venture: 

              

              

IV. Attach a copy of the Joint Venture Agreement.  The proposed Joint Venture Agreement should 
include specific details including, but not limited to: (1) the contributions of capital and equipment; 
(2) work items to be performed by each company’s forces, (3) work items to be performed under 
the supervision of any DBE Venturer; (4) the commitment of management, supervisory and 
operative personnel employed by the DBE to be dedicated to the performance of the Project; and 
(5) warranty, guaranty, and indemnification clauses.   

 

V.  Attach any applicable Corporate or LLC Votes, Authorizations, etc. 
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VI.  Ownership of the Joint Venture: 

A. What is the percentage(s) of each company’s ownership in the Joint Venture? 

ownership percentage(s):          
 
ownership percentage(s):          

 

B. Specify percentages for each of the following (provide narrative descriptions and other 
detail as applicable): 

1. Sharing of profit and loss:          

2. Capital contributions: 

(a) Dollar amounts of initial contribution:         

(b) Dollar amounts of anticipated on-going contributions: ___________________________ 

(c) Contributions of equipment (specify types, quality and quantities of equipment to be 

provided by each firm): ______________________________________________________  

_________________________________________________________________________ 
4. Other applicable ownership interests, including ownership options or other agreements, 

which restrict or limit ownership and/or control: 
            

             

5. Provide copies of all other written agreements between firms concerning bidding and 
operation of this Project or projects or contracts. 

 
6. Identify all current contracts and contracts completed during the past two (2) years by 

either of the Joint Venture partners to this Joint Venture: 
            

             

VII. Control of and Participation in the Joint Venture.  Identify by name and firm those 
individuals who are, or will be, responsible for and have the authority to engage in the following 
management functions and policy decisions.  (Indicate any limitations to their authority such as 
dollar limits and co-signatory requirements.): 

 
A. Joint Venture check signing: 

            

             

B. Authority to enter Contracts on behalf of the Joint Venture: 

            

             

C. Signing, co-signing and/or collateralizing loans: 
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D. Acquisition of lines of credit: 

            
             
 

E. Acquisition and indemnification of payment and performance bonds: 
            
             
 

F. Negotiating and signing labor agreements: 
             
             
 

G. Management of contract performance.  (Identify by name and firm only): 
 

1. Supervision of field operations:          
2. Major purchases:            
3. Estimating:            
4. Engineering:            

 
VIII. Financial Controls of Joint Venture: 
 

A. Which firm and/or individual will be responsible for keeping the books of account? 
             
             
 

B. Identify the "Managing Partner," if any, and describe the means and measure of their 
compensation: 
            
             

 
C. What authority does each firm have to commit or obligate the other to insurance and 

bonding companies, financing institutions, suppliers, subcontractors, and/or other parties 
participating in the performance of this Contract or the work of this Project? 
             

 
IX. Personnel of Joint Venture: State the approximate number of personnel (by trade) needed to 

perform the Joint Venture's work under this Contract.  Indicate whether they will be employees of 
the majority firm, DBE firm, or the Joint Venture. 

 
 Firm 1 

(number) 
Firm 2 
(number) 

Joint Venture 
(number) 

Trade    
    
Professional    
    
Administrative/Clerical    
    
    
Unskilled Labor    
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Will any personnel proposed for this Project be employees of the Joint Venture?:  ______________  

If so, who:             

A. Are any proposed Joint Venture employees currently employed by either firm? 

Employed by Firm 1:    Employed by firm 2       

B. Identify by name and firm the individual who will be responsible for Joint Venture hiring:  

             
 
X. Additional Information.  Please state any material facts and additional information pertinent to the 

control and structure of this Joint Venture. 
 
             
              

 
XI. AFFIDAVIT OF JOINT VENTURE PARTIES. The undersigned affirm that the foregoing 

statements and attached documents are correct and include all material information necessary to 
identify and explain the terms and operations of our Joint Venture and the intended participation of 
each firm in the undertaking.  Further, the undersigned covenant and agree to provide to MassDOT 
current, complete and accurate information regarding actual Joint Venture work, payments, and 
any proposed changes to any provisions of the Joint Venture, or the nature, character of each party 
to the Joint Venture.  We understand that any material misrepresentation will be grounds for 
terminating any Contract awarded and for initiating action under Federal or State laws concerning 
false statements. 

 
 
 
 
 

  

Firm 1 
 
 

 Firm 2 

Signature 
Duly Authorized 

 Signature 
Duly Authorized 

 
 

  

Printed Name and Title  Printed Name and Title 
 
 

  

Date  Date 
 
 
 
 

*** END OF DOCUMENT *** 
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