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1.1

GENERAL

The Town of Bernardston, MA is responsible for maintaining five hundred eight four (584)
waterway crossings, culverts, and drainage structures within the Town limits. All structures were
inspected by The Town and the following information was documented for all drainage
structures maintained by the Town:

GPS Coordinates (Latitude and Longitude)
Crossing or Structure Type

Approximate Elevation

Structure Size

Date of installation (in Decade)

Condition

Type of materiai

The summary of the Survey of Waterway Crossings and Structures, is located in Appendix A. In
conjunction with this survey the following types of structures were identified:

4 Bridges

451 Culverts

60 Drop Inlets

13 Drywells

45 Major Culverts

11 Manholes

The condition of these Town maintained drainages structures were identified as Good, Fair, Poor
or Very Poor, depending on the existing condition, capacity and functionality. A map of all the
drainage structure locations by street with an associated ID number with a color-coded
identification of the condition of each structure is provided in Appendix B. A tabulated summary
of the information gathered as part of the Town's Survey is provided in Appendix C.



Stantec was hired by the Town to review the existing drainage structure data base, perform
inspections of more critical drainage structures (structures identified as poor or very poor),
update the assigned conditions of the structures, provide a prioritized list of repair or
replacements of existing drainage structures, a time table to replace, expected level of
permitting associated with repair or replacement work and approximate associated costs for
anticipated repairs or replacement.

1.2  PURPOSE, SCOPE, AND OUTLINE

The purpose of this report is to summarize the inspection of the conditions of existing drainage
structures identified by the Town as being poor or very poor and prioritize a list of locations
requiring repairs or replacement of the existing drainage structures and/or culverts and to
developed a fimeline and approach to perform upgrades fo the Town's existing drainage
system.

We reviewed the following criteria during our inspection of the Town's existing drainage
structures:

e Existing wetlands present requiring permitting,

« Existing stream crossing requiring major environmental permitting,
e Environmentally sensitive areas,

s Floodplains,

e Drainage structure material(s),

e Culvert end treatments (Flared End Secﬁoﬁs of Headwalls),

e Approximate cover over Pipes,

o Roadway side slopes,

« Signs of flooding of the inlet/outlet,

« Signs of erosion and/or sedimentation of the drainage course,

o Signs of bank erosion,

e Rip rap location, size and material,

s Existence of and condition of the pipe end treatments, pipe joints, pipe alignment,

« Signs of settlement, heaving, washout in proximity to the struciure,



e Overall conditional assessment of the structure,
e Approximate Sizing

Individual field reports summarizing the listed criteria above for each drainage structure
maintained by the Town are located in Appendix D. Sample pictures of the drainage structures
inspected are located in Appendix E.

2.1 CULVERTS

A maijority of the drainage structures that were inspected were culverts, primarily cross culverts
that convey storm water from one side of a road to the other, with some additional cross-
country culverts that run through and in wooded areas outside of the roadway.

A high percentage of the culverts inspected were corrugated metal pipe (CMP) or ‘metal’ as
identified as the material in the culvert inventory. Culvert condition designations were changed
in the drainage structure inventory based on our inspections from poor to good for metal
culverts that have been replaced with high density polyethylene pipe (HDPE) (plastic) since the
previous inspection. The materials of the existing culverts documented by the Town are
reinforced concrete pipe (RCP), Clay, Tile, HDPE, CMP and in some instances a combination of
CMP and HPDE or RCP and HDPE pipe where repairs have been made with HDPE pipe. Over
fifty percent of the Town maintained drainage structures are CMP culverts. Table 1 provides a
breakdown of inspected culvert materials as compared to the Town wide culvert database
noted material types.

Table 1: Stantec Inspected and Town Documented Culverts by Material

Culvert Inventory Material | # of Culverts # of Culverts %-Culverts
Material Designation Inspected Town Wide Poor/Very Poor
CMP Metal 101 311 32%
HPDE Plastic 0 202 0%

RCP Concrete 0 46 0%
CMP/HDPE Met/Plst 5 10 50%
RCP/HDPE Conc/Plst 0 1 0%

Clay or Tile Clay Tile 0 2 0%

Metal culverts are susceptible to corrosion, especially in locations of salt application and where
a section of the culvert is exposed to ambient conditions. In general, most of the culverts that
were inspected had some level of material corrosion on the bottom and outlet of the pipe.
Photo 1 shows an example of corrosion observed at the outlet of one of the culverts that was
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inspected. It should be noted that in the Town'’s existing inventory, all of the existing HDPE

culverts are categorized as being in good condition.

Photo 1: Corroded Metal Culvert at Outlet

Roughly sixty-five percent (65%) of the culverts inspected are twelve-inch diameter pipes or
smaller, with nine existing culverts being six-inch and eight-inch diameter pipes. Table 2 provides
a breakdown of inspected culvert sizes as compared to town wide database of culvert sizes.

Table 2: Stantec Inspected and Town Maintained Culverts by Size

Culvert Size # of Culverts Inspected | # of Culverts %-Culverts

(in) {Very Poor/Poor) Town Wide | Poor/Very Poor

<12" 9 9 100%
12" 58 280 21%
15" 39 155 25%
18" 4 12 33%
24" 6 23 26%
30" 0 1 0%
36" 5 13 38%
48" 0] 1 0%
72" 0 1 0%
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Inlet flooding, sedimentation and outlet scour conditions were observed at a number of culverts
inspected, these conditions appear to be attributed to limited culvert capacities, either due to
sediment/silt blocking the inlet or the diameter of the existing culvert is undersized to convey the
tributary stormwater flows. Photo 2, shows a culvert with limited inlet capacity due to
sedimentation build up at the inlet.
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Roughly half of the inspected culvert locations are on gravel roads, where it is more common
that sedimentation and erosion will accumulate in the ditch, limiting capacity of the existing
culvert. At the cross culvert locations on Haigis Branch Road it was observed that the shoulder
and side slopes on the outlet side of the existing culverts are eroding. This appears to be
attributed to water backing up in the ditch due to the limited capacity of the cross culverts,
overtopping the road and eroding the downhill side slopes. Photo 3 shows an example of this
occurrence at Haigis Branch Road culvert#5.
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Culvert repairs consisting of multiple pipe materials, i.e. concrete and plastic or metal and
plastic should be considered temporary and can be problematic. The inspection of these
structures identified some misalignment of the culvert at the pipe material transition joint.

Phot 3: roded Side

| ‘ ¥
Slope on Downhill side of Road at Haigis Branch Road

Approximately ten percent of the Town's culvert inventory has been installed since 2000, but
none of the culverts inspected or identified as poor or very poor have been installed within the
last 30-years. Table 3 provides a breakdown of approximate age of fhe culverts inspected as
compared to the age of culverts identified in the Town wide database. A maijority of the
culverts identified as poor or very poor were installed between the 1960's and 1980's.

It should be noted that all of the existing concrete culveris are categorized as good or fair
regardless of the age of the culvert. The drainage structure inventory indicates that the Town
started installing plastic culverts in the 1960's, given that plastic pipe was not available until the
1980's it is more likely that these plastic culverts were install from 1980 or later. Additionally, four
culverts with drop inlets on South Sireet were installed post 2000, all are currently classified as in
fair condition, despite only being roughly 10-12 years since they were installed.

2.6



Table 3: Inspected and Town Maintained Culverts by Material

Year Installed i of Cerli s # of Culverts %-Culverts
Inspected Documented Poor/Very Poor
Pre 1950 ) 3 67%
1950's 4 44 e
1960's 48 254 19%
1970's 51 141 36%
1980’s 17 28 61%
1990’s 1 28 0%
Post 2000 0 71 0%

In general, the culverts inspected are provided with approximately two to three feet of cover
over the pipe. Ditches were observed as typically being narrow and shallow. Ledge outcrops
were generally not observed during inspections but the Town Highway department identified
locations where the depth or size of the existing culverts were based on the existing shallow
depth of ledge under the roadway.

The full summary of the culvert information for poor and very poor culverts is provided in the
culvert inventory, summarized by culvert location and ID# in Appendix C.

2.2  DROP INLETS

Although not listed in the Town's drainage structure inventory or shown on the drainage structure
location plans, a number of existing cross culverts are connected to custom fabricated drop
inlet structures, installed in the ditch of roadways to collect ditched stormwater. There are other
drop inlets identified in the drainage structure inventory and on the drainage structure locations
plans but not associated with the inspected culverts.

The drop inlets that we inspected were ‘custom’ fabricated, consisting of concrete block
structure with no bottom and tops varying from concrete, to steel plates to a combination of
steel plates and concrete blocks. A madijority of the custom fabricated drop inlets that were
inspected are in working condition but are partially silted in and require cleaning.

It appears that the drop inlets have been installed in lieu of catch basins or deeper ditches and
headwalls due to the shallow depth to ledge, to provide an inlet for stormwater without requiring
the depth of a catch basin. For all drop inlets inspected, sediment was observed either blocking
the inlet or blocked inside culvert.
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It should be noted that these structures should be considered deficient due to the lack of a
sump for sediment collection to maintain the pipe and structure inlet clear of debris. Photo 4
provides an example of a custom drop inlet structure that was identified during inspections.

;-.. ' L il

2.3 HEADWALLS

A maijority of the drainage structures inspected did nof have end freatments. Two types of
headwalls were observed during inspection, a loose block retaining wall/headwall (see Photo 5)
and a loose rubble rock headwall (see Photo 6). Although none of these constructed walls were
observed as currently being in need of repair there is concern with the long-term stability during
larger storm events of these structures and the possible need fo repair/replace these structures
as a result of flooding conditions.

Pipe culvert outlets were generally observed as extending out of the roadway side slope without
an end treatment, a small percentage of culvert outlets have been installed with a stone rubble
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headwall. It was noted during our inspections that the outlet of the existing culverts protruding
out of the roadway side slopes typically result in increased corrosion of the culverts and has
misaligned the culvert overtime due frost action and the outlet not being secured by a solid
headwall outlet or flared end section. The extended protrusion (See Photo 7) of the culverts will
likely result in continued degradation of the culverts in poor and very poor condition.

Ny

Photo 5: Loose BIockHeodon!/ReToinig Wall

Although not typical for the culverts that we inspected, in locations where we observed a pre-
cast headwall, the condition of both the culvert and the headwall were observed as being in
better condition, with less scour and erosion as that of the culverts that protruded out of the
existing roadway side slopes.
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Photo &: Loose Rubble Rock Headwall

Photo 7: Culvert Outlet Pipe Protrusion

Inspection reports and inspection pictures summarizing the detailed assessment and findings at
each drainage structure location are located in Appendix D and Appendix E respectively.
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24 ROADWAYS

Of the culverts that were inspected more than half were located on narrow, gravel roads with
gravel or dirt ditches and steep side slopes. The remaining culverts were located on paved
roadways, were paved, typically with vegetative ditches and moderate to gradual side slopes.
Roadway centerline grades and cross slopes vary throughout Town. In general, roadway cross
slopes are installed and/or maintained by the Town at approximately two to three percent, with
no observed locations of super-elevation.

Paved roadway surfaces were observed with vegetative grass swales that appear to be well
maintained. In general ditch slopes vary between no slope and twenty percent slope, with no
rip rap or other means of erosion protection generally provided for the ditch, culvert inlet or
culvert outlet.

All of the culverts inspected were assessed for potential environmental impact environmental
permitting requirements.  Environmentally permitting would be subject ultimately fo the
determination of the Town of Bernardston Conservation Commission, MADES and in some
instances the Army Corps of Engineers permitting requirements; however the following section
provides a probable level of permitting requirements for the inspected culverts.

3.1 DRAINAGE STRUCTURES LOCATED IN WETLANDS

Roughly forty-percent (40%) of the culverts inspected are adjacent to existing jurisdictional
wetlands and would require wetlands permitting to remove replace the existing culvert. Forty-
four (44) culverts were identified as being adjacent to wetlands or conveying an existing stream.
Twenty-five of those locations will only require Town of Bernardston Conservation Commission
permit approval for wetlands and wetlands buffer disturbance. A full summary of the
anticipated, required permitting for the existing, poor and very poor condition culverts is located
in Appendix F, drainage structure replacements requiring wetlands permitting are highlighted in
yellow, while drainage structure replacement locations requiring major, environmental
permitting are highlighted in red.

3.2 DRAINAGE STRUCTURES CONVEYING STREAMS

Less than one quarter of the culverts inspected convey perennial streams, generally these are
identified in the Town culvert inventory as locations of ‘major crossing’ or a bridge structure in
some instances these are locations where existing Environmental Sanctuaries and conservation
land existing, as is the case for the existing crossings at the northern end of Huckle Hill Road. The
culvert replacements that would likely require major permitting, including coordination and/or
permitting with the Army Corp of Engineers are included in Table 5 below. The replacement of
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these culverts would likely require the installation of a structure capable of conveying 1.2-fimes
the existing streambed bankful width, with a natural bottom:

Table 5: Drainage Structures Anticipated to Require Major Permitting

Street ID# Size (in) Condition
Bald Mountain Road 43M 36" Poor
Couch Brook Road 007 12" Poor
Couch Brook Road 008 12" Poor
Couch Brook Road 009 127 Poor
Couch Brook Road 010 12" Poor
Couch Brook Road 2M 18" to 24” Poor
Cross Street 21M 36" Poor
Deane Street 20M 24” Poor
Eden Trail Road 15M 18” Very Poor
Eden Branch Road 19M 24" Poor
Haigis Branch Road 5M 24" Poor
Huckle Hill Road 079 12” Very Poor
Huckle Hill Road 076 15" Poor
Huckle Hill Road 077 15" Poor
Nelson Drive 27M 36" Poor
River Street 26M 36" Very Poor
Shedd Road 33M 36" Poor
h/lIJoqu)tz:n\Ali{iS: y 17M 24" Very Poor
West Road 40M 24" Very Poor

It should be noted that this list is limited to the existing drainage structures identified as being in
poor or very poor condition and that major permitting may be required for drainage structures
considered in fair or good condition that are required to be replaced based on flooding or
storm damage.



Photo 8: Huckle Hill Road Environmental Conservation Land

In some instances, if the existing drainage structure is being replaced in kind within the identical
foot print of the existing drainage structure, Army Corp. Permitting can be ‘self-verifying’, where
so the Town can perform the work without an official permit approval from Army Corp. and can
obtain approval to perform the work with a simple notification. A case by case determination
would be made by the Army Corp. regarding whether the drainage structure repair or
replacement complies with the requirements of this procedure.

3.3 DRAINAGE STRUCTURES IN FLOODWAYS

Of the culverts inspected, only Couch Brook Road falls within the regulated floodway. It should
be noted that only some of the culverts that convey stormwater in the vicinity of Couch Brook
Road are not located within an existing wetland that are in the existing floodway. Further
investigation would be required to make a definitive determination of the requirements
associated with the replacement of these culverts. However, it should be assumed that the
replacement of these culverts would require a detailed hydraulic/hydrological analysis to
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demonstrate that there would be no alteration of the existing floodway due to the replacement
of the existing culvert.

Drainage structure replacement was broken into four categories based on our inspection and
the condition designations determined by The Town and Stantec. Structures are listed and color
coded in Appendix C and are the following:

Very Poor Condition = Replace Immediately (20 drainage structures)
e Poor Condition = Replace within the next 1-3 Years (90 drainage structures)
e Fair Condition = Continue to Monitor (228 drainage structures)

s Good Condition = Continue to Monitor, No anticipated action required (242 drainage
structures)

4.1 DRAINAGE STRUCTURES IDENTIFIED FOR IMMEDIATE REPAIR

There are twenty (20) drainage siructures identified for immediate replacement of those twenty
(20) structures six (6) can be performed without permitting and should be replaced by the Town
as soon as possible (see Table 6). The remaining culverts identified for immediate replacement -
will require wetlands permitting, it may be prudent to package these culvert replacements into
a project for the Town to bid and have a contractor perform this work. The most pressing of the
immediate repairs would be at locations where the existing culvert is less than twelve inches in
diameter or where there are signs of roadway side slopes erosion and washout. In these
instances, the culvert size should be increased to accommodate the tributary stormwater flows.

Table é: Drainage Structures Identified for Inmediate Replacement
Without Required Permitting

Street ID# size (in) '"”e"fi‘:ec?“"’e"
Eden Trail 013 8" Yes
Fox Hill Road 030 15" Yes
Haigis Branch Road 007 6” Yes
Nelson Drive 001 12”7 Yes
Shedd Road 003 127 Yes
South Street 009 12" Yes
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4.2  DRAINAGE STRUCTURES IDENTIFIED FOR SHORT TERM REPAIRS

Ninety (90} culverts were identified as in poor condition, resulting in a recommendation of
replacement of the culvert within the next one (1) to three (3) years. Of these ninety (90)
culverts, it is recommended that these be evaluated by the Town to determine which culverts
the Town has the capability to perform the work. The culverts identified that the Town cannot
perform should be included in a bid package for contractors to provide price proposals.

Culverts not requiring permitting for replacement should be replaced first, with all culverts less
than twelve inches replaced first. Continued monitoring should be performed on these listed
culverts to identify if conditions are worsening or remaining constant. If conditions worsen at any
one of these locations due to a high intensity storm or associated storm damage, it is
recommended that these culverts and the associated replacement be elevated to immediate
replacement.

A summary of these culverts identified as poor, requiring replacement within the next one to
three years is provided in Appendix C.

5.1 ENGINEERING

As previously indicated the signs of inlet flooding, stormwater overtopping and eroding side
slopes and outlet scour can all be attributed to undersized culverts. Approximately twenty-five
percent (25%) of the culverts identified as being in poor and very poor condition can be sized
based on existing USGS Stream Stats data. These culverts typically convey existing perennial
streams and require major environmental permitting. The remaining replacement culverts can
be sized utilizing USGS topographic maps and soils mapping to develop drainage stormwater
flow information.

Depending on the permitting requirements and floodplain, a HEC-RAS analysis of the streambed
and a comparison of the pre-and post-comparison of the flow conditions for the proposed
replacement structure may be required. For instances where culverts are proposed to be
replaced in the floodplain the Town would need to demonstrate that the post development
conditions do not alter the existing floodplain of lands upstream and downsiream of the
structure.

Rip rap stone sizing or other outlet amourment can be sized based on the anticipated velocity,
flow depth and and flow rate of the stormwater from the proposed replacement culverts.
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5.2  CULVERT REPLACEMENT

It is recommended that all replacement culverts between the sizes of fifteen {15) inches and
forty eight (48) inches be provided as HDPE. Replacement culverts larger than forty-eight inches
will required additional determination based on site conditions, permitting requirements and
hydraulic calculations fo be able to make a determination on what the for the waterway
crossing is.

Culvert sizes should be sized based on available stormwater flow data and environmental
regulation requirements. It is recommended that the Town review all the location identified for
culvert replacement and make a determination as to whether Town forces have the ability to
perform the repairs. For the culvert replacement locations identified as being beyond what the
Town can perform “in house", it is recommended that culverts be sized appropriately and that a
bid package be created for Contractors fo submit cost proposdals fo replace culverts.

5.3 CONTINUED MONITORING

As previously indicated, the culverts that are identified as fair or good in the culvert inventory list
were not inspected as part of this report. It is recommended that the Town or their designee
continue to inspect the Town maintained culverts and update the designated condition yearly.
By doing so, the Town will be able to more quickly identify both condition deterioration or
potential future issues. Included in Appendix H are blank inspection forms for the inspection of
culverts and other drainage structure for the Town or their designee to continue to inspect and
monitor the condition of the existing drainage structures yearly.

5.4 CULVERT AND DITCH CLEANING

A maijority of the culverts inspected required sedimentation removal in the culvert, at the culvert
inlet, soil at the outlet or a combination there in. It is recommended that the Town clean/clear
sediment from the drop inlets, culverts and the culvert inlets twice annually on gravel roads and
annually on paved roads, this activity can be combined with the inspection of the structures.
Additionally, for locations where culverts are identified as in poor or very poor conditions it is
recommended that these culverts not be jetted but rather ‘flushed’ without the use of high
pressure jetting to reduce the potential of further damage to the bottom of the culvert prior to
replacement.

5.5 ADDITIONAL MEASURES

It is recommended that the Town maintain a minimum required culvert diameter size of eighteen
inches for all future and replacement roadway cross culverts. It is also, recommended that the
replacement culvert sizes be confirmed for all existing poor and very poor culverts.

Currently, the Town does not have scour protection measures installed at the existing poor and
very poor culverts. It is recommended that rip rap be sized and installed for all ditches in vicinity
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to gravel roads that exceed five-percent to minimize future erosion and sedimentation build up
in the ditchline and that an appropriately sized rip rap splash pad and rip rap stone size be
provided at all culvert outlets.

It is recommended that as culverts are replaced the existing drop inlets and headwalls also be
replaced with pre-cast concrete drop structures and precast headwalls to provide additional
life expectancy for those structures.

As roadway repairs are performed, it would be prudent for the Town to identify existing metal
culverts to be replaced associated with the roadway reconstruction or repair work even if those
culverts are identified as in fair condition or better to decrease the probability of needing to
replace the drainage structure after the roadway has been repaired/replaced.

5.6  ESTIMATE OF COSTS

Construction costs will vary by the site-specific location. As an example, a culvert replaced in
pavement will cost more than a culvert replacement in a gravel road. We developed expected
construction for linear feet of expected sizes of replacement culverts installed. Unit costs are
based on the expected work to install the replacement culverts, to include the following:

e Permifting

e Installation and removal of erosion control measures

e Excavation and removal of the existing culvert

* Roadway excavation and restoration

e Pipe material costs

e Stone bedding, erosion control fabric and backfill material
o labor and equipment costs

e Ditchline restoration costs assumed at ten a limit of ten (10) feet up stream and ten (10)
feet downstream.

e Average Depth of Cover of 3-feet

Conftractor Costs (10% markup)

The estimated prices per linear foot of culverts anticipated to be installed for the replacement of
the existing poor and very poor culverts are provided in Table 6, based on these considered
criteria, and their associated current average unit prices for construction materials.
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Table é: Anticipate Total Installation Cost ($)
Per Linear Foot Culvert Replacement

HDPE Culvert Contractor Cost Town Cost Per LF
Size (in) Per LF ($/LF) ($/LF)
18" $140 $100
24" $165 $120
36” $235 $165
48" $350 $230

As previously noted, it is recommended that pre-cast concrete headwalls be installed af the
locations of new and replacement cross culverts and that catch basins be installed in lieu of
drop inlets for the replacement of existing, custom fabricated drop inlefs. 1t is anticipated,
based on the current, average, unit prices for construction materials that these items will cost the
following per location:

e« Precast Concrete Headwall: varies between $3,000 and $12,000 installed per headwall
installed; Table 7 provides an anticipated per headwall cost based on the associated
pipe size.

o Table 7: Anticipate Total Installation Cost ($)
e Per Each Precast Concrete Headwall

Culvert Contractor Cost | Town Cost Per EA
Size (in) Per EA ($/EA) ($/EA)

18” $3,000 $2,100

24" $5,000 $3,500

36" $8,000 $5,600

48" $12,000 $8,400

e Precast Concrete Catch Basin: $4,000 per precast concrete catch basin, instalied by a
contractor as compared to $1,500 per precast concrete catch basin, installed by the
Town.

5.7 CONCLUSIONS

It is recommended that the Town continue to perform the following tasks, relative to the Town
maintained drainage structure inventory:

« Inspect drainage structures annually,
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» Update condition assessment rating and reprioritize replacement annudlly,
e Clean/clear culverts and ditches annually

In addition, it is recommended that the Town implement the following procedures and actions
based on the findings of our inspections:

o Replace existing culverts designated with a condition of Very Poor by the Town forces,

* Develop bid packages for bidding the replacement of the culverts designated with o
condition of Poor within a three-year period, with three phases, one phase being
performed each year,

e Assess existing drainage structures in poor and very poor condition and determine which
can be replaced by the Town forces,

o Generate an maintain alist of poor and very poor structures that cannot be
replacement with Town forces,

e Size, design and permit as required replacement and future culverts for the associated
tributary drainage area(s),

o Allocate moneys based on available Town, State and Federal funds, grants and
programs.

o Determine a yearly Town contribution allocated budget cost to perform culvert
replacements;

e Require that all future and replacement roadway cross culverts be provided at a
minimum eighteen-inches in diameter;

e Install rip rap stone for all gravel road ditches where slopes exceed five-percent. Re-
establish vegetative ditch slopes as required;

o |Install headwalls or flared end sections for all future or replacement culvert inlet and
outlets
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TOWN OF BERNARDSTON

SURVEY OF WATERWAY CROSSINGS &
STRUCTURES

Total Water Crossings & Structures: 584

Small Bridges: 4
Culverts: 451
Drop Inlets: 60
Drywells: 13
Major Culverts: 45
Manholes: 11



TOWN OF BERNARDSTON

SURVEY OF WATERWAY CROSSINGS &
STRUCTURES

Condition

Good: 239
Fair: 222
Poor: 108
Very Poor: 15
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TOWN OF BERNARDSTON

SURVEY OF WATERWAY CROSSINGS & STRUCTURES

LEGEND

No: Numeral designation given to the waterway crossing. An “M” adjacent to
the number indicates as major culvert in excess of 18” in diameter.

Roadway: Public way where the crossing is located.

N Latitude /W Longitude: GPS coordinates.

Crossing Type: Description of waterway crossing or structure.
Elev.: Elevation in feet.

Length: Length in feet.

Size: Diameter in inches.

Age: Decade of installation. Where an exact year was located on the structure,
it is noted accordingly.

Condition: Inspectional evaluation of the crossing ranging from Good to Very
Poor.

Type: Construction material of the structure or crossing.

Comments: Special characteristics, notes or other information useful to the
location.
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TOWN OF BERNARDSTON, MA
STATE COMMUNITY COMPACT OF DRAINAGE STRUCTURES

Appendix B Culvert Location Maps
October 11, 2017

Appendix B CULVERT LOCATION MAPS
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TOWN OF BERNARDSTON, MA
STATE COMMUNITY COMPACT OF DRAINAGE STRUCTURES

PLEASE SEE ATTACHED
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Appendix C Culvert Inventory
October 11, 2017

Appendix C  CULVERT INVENTORY
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