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Executive Summary

The Town of Boxford had retained TEC to conduct a comprehensive culvert and bridge inventory,
as well as structural assessment complete with replacement scoping recommendations, and
compile this asset management report. TEC began by completing a comprehensive desktop
inventory utilizing available online and town-provided resources. Once this initial inventory was
completed, TEC performed a town-wide inspection and assessment of the Town-owned structures
and searched for additional structures while preforming the field work. In total, an inspection and
report was completed on six bridges and 231 culverts. TEC then conducted an in-depth risk
assessment, utilizing a two-tier approach. The findings of this resulted in seven Critical structures
that TEC recommends be replaced within the next ten years. The Capital Investment impact was
divided into two time frames, with two culverts to be replaced within the next five years for an
estimated $700k, and five culverts to be replaced within the next 10 years for $2.8 million.
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Introduction and Purpose

The Town of Boxford is heavily forested, with many tributaries, brooks, streams, and general
surface water runoff channels carrying water to one of the several ponds of Boxford. The Town
has approximately 540 acres of open water body within its borders, and three watersheds
leading to the Ipswich River, Parker River, and Merrimack River respectively.

Throughout the 1960s and 1970s, the population of Boxford more than doubled, and has
steadily increased. As Boxford expanded, and public infrastructure became intertwined with the
existing surface water tributaries, culverts and bridges became necessary to allow passage of
water and travel, without flooding surrounding areas. With much of Boxford’s infrastructure
being constructed in the 1960s and 1970s to keep up with the demand of the population
increase, many structures are nearing their end of serviceable life, and starting to deteriorate.

With this understanding, the Town of Boxford Department of Public Works saw necessary to
create a comprehensive inventory of the Town culverts, including a structural assessment of
each one. TEC has been retained to perform a town-wide inventory and condition assessment
of the Town'’s structures and provide this asset management report to assist with municipal
capitol planning and budgeting for the ongoing culvert and bridge maintenance and
replacement projects.

Desktop Inventory Summary
Means and Methods

The first stage of asset management started with locating all known and potential locations of
culverts and bridges throughout Boxford. To do this efficiently, a “"Desktop Inventory” was created
using GIS software to pinpoint each location for field investigation.

This Inventory was made using a variety of resources. Each culvert/bridge location was marked
as either "Known” or “Potential” based on the source and/or availability of visual confirmation of
the culvert/bridge.

To create an initial list of “Known” culverts, prior Inspection Reports provided by the Town were
reviewed and logged. These Inspection Reports were completed by Haley and Ward, Inc. between
July and November of 2011. These Inspection Reports included two binders: one with Culvert
Inspections and the other with Catch Basin Inspections. The Catch Basin Inspection binder
included sketches of drainage systems that included multiple catch basins positioned over a
culvert, or sketches that showed nearby culverts. Several of the culverts listed in the Catch Basin
binder were not part of the Culvert Inspection binder, and these additional culvert locations were
added to the GIS map.

Satellite imagery provided by Google Maps, Google Earth, MassGIS, and Bing were used as visual
confirmation for several culvert/bridge locations. Many of these locations were not part of either
Inventory Binder mentioned previously. Google Street View also aided in this confirmation
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process. Many headwalls, guardrail lengths, street signs, streams, and rivers could be seen only
using street view which made visual confirmation possible.

Various other resources, including the ones mentioned above, were used to find potential culvert
locations. Historic satellite imagery allowed us to view Boxford during the change of seasons,
making multiple streams and wetland areas visible in densely forested or overgrown areas. This
imagery combined with topographic and waterway mapping on onlineGIS sites, as well as
StreamStats, aided in pinpointing several potential locations that were not visible by other online
means.

Online GIS maps available on the MassDOT website (resources made available through the
Municipal Small Bridge Program) were used to locate and confirm potential locations of culverts,
Town owned bridges, State owned bridges, or other short span structures throughout the Town.
In addition to location data, these resources provided us Bridge Numbers which allowed us to
search online databases for any existing bridge inspection reports that may be on file. This
additional information on the existing condition of the structures assisted us in prioritizing the
various culvert/bridge inspections.

Results

The desktop inventory yielded 237 culverts,
and 20 bridge locations across Boxford. The
culvert and bridge coordinates, approximate
addresses, ownership, and source were
logged into a comprehensive spreadsheet,
and plotted on a GIS map.

The locations were color coded by owner, to
aid in determining which locations are Town
owned, and therefore to be inspected.
Locations denoted as “Private”, are denoted
as such as the culvert/bridge was potentially
located on private property. The locations
designed as “State” locations were
culvert/bridges whose ownership was
confirmed as the State within the MassDOT
GIS Maps / Bridge Inventory. All culverts
and bridges were field located, to confirm
location and ownership. If the culvert or
bridge was determined to be owned by the
Town, it was inspected.



Field Inventory Summary

Culverts

Means and Methods

Once the Desktop Inventory was completed, TEC was able to begin a thorough inspection of the
Town’s culverts and bridges. Using the locations determined by the desktop inventory, TEC began
at the northern most culvert locations, and worked south. Each location was first confirmed, and
then ownership of the culverts was determined based on Town property and parcel lines, prior to
the inspection.

In addition to the pre-determined culvert locations, 62 culverts were found by a ‘boots on the
ground’ method, where TEC would scour roadways between the mapped locations to create the
most comprehensive inventory possible. TEC would look for specific features such as large
topographic depressions on both sides of the roadway, pooling water, traffic safety features, and
visible embankment erosion among others indicative features.

Once located and ownership confirmed, each
culvert received a thorough inspection of
both the inlet and outlet, as well as the
roadway, embankment, and
headwall/wingwall (if any). Special care was
taken to describe the surrounding area, as
well as any particular items that may be
useful for scoping the potential replacement
or rehabilitation of the culvert. The criteria of
the inspection is described below

Ratings and Criteria

As mentioned above, culvert inspections consisted of an in-depth visual assessment of the
multiple components of the structure at both the inlet and outlet, as well as the structures
surroundings. These components consist of the roadway surface, traffic safety features, culvert
structure, embankment, and headwall/wingwall/retaining wall structure (if any). All the
components mentioned above, were individually rated using a rating system of; Good,
Satisfactory, Fair, Poor, or Failing. Additional noteworthy observations were written, when
applicable, for the rated components.

Taking into consideration the components, their ratings, and notes, an overall rating for the entire
structure was given using the same rating system. Additional noteworthy observations were also
written for the entire structure, when applicable. Some culverts were left unrated if observations
were hindered due to high water within and/or around the culvert, the culvert being buried by
sediment, and/or inaccessible due to severe vegetation overgrowth. A breakdown of the rating
criteria of each component can be found below



Culvert Rating Criteria
Good

Dependent of culvert material, consists of:

No cracks, dents/spalls, or damage

No to very minor surface rust

No scaling due to high water or exposed rebar
No obstructions around the inverts/within

culvert

No shifts in culvert lengths, separation ‘Good’ CMP

between joints, or settlement

No scour ‘Good’ RCP

Satisfactory

Consists of one or more of the following, dependent of culvert material:

No to minor cracks, dents/spalls, minor scaling due to high water, and/or damage
Minor surface rust and/or exposed rebar

No to minor obstructions around the inverts/within culvert

No shifts in culvert lengths or settlement

No to minor separation between joints and/or scour

Fair

Consists of one or more of the following, dependent of culvert material:

Minor to moderate cracks, dents/spalls, and/or damage that does not affect the integrity of the
culvert

Moderate surface rust, scaling due to high water and/or exposed rebar

Minor obstructions around the inverts/within culvert

Minor to moderate shifts in culvert lengths, settlement or separation between joints

Minor to moderate scour

Poor

Consists of more than one of the following, dependent of culvert material:

Moderate cracks, dents/spalls, and/or damage that does affect the integrity of the culvert
Moderate to severe rust, scaling due to high water and/or exposed rebar

Moderate obstructions around the inverts/within culvert

Moderate shifts in culvert lengths, settlement or separation between joints

Moderate to severe scour

Failing

Consists of more than one of the following:

Severe cracks, dents/spalls, and/or damage that does affect the
integrity of the culvert

Severe rust/scaling/missing portions of pipe and/or severe exposed
rebar

Severe obstructions around the inverts/within culvert impeding
flow

Severe shifts in culvert lengths, settlement or separation between
joints

Severe scour, leading to structural distress from undermining



Embankment Rating Criteria
Good
Consists of:
e No to very minor erosion
No vegetation overgrowth
e No tree or root growth affecting the integrity of
the structure

Satisfactory
Consists of one or more of the following:
e Minor erosion
e Minor amounts of sediment seeping over and/or through headwall
e Very minor vegetation overgrowth
¢ Very minor tree and/or root growth that does not affect the integrity of the structure

Fair
Consists of one or more of the following:

e Moderate erosion

e Moderate amounts of sediment seeping over
and/or through headwall

e Minor to moderate vegetation overgrowth

e Minor tree and/or root growth affecting the
integrity of the structure.

Poor
Consists of more than one of the following:
e Moderate to severe erosion
e Moderate to severe sediment seeping over and/or through headwall
e Moderate vegetation overgrowth
e Moderate tree and/or root growth affecting the integrity of the structure
Failing
Consists of more than one of the following:
e Severe erosion
e Severe sediment seeping over and/or through
headwall
e Moderate to severe vegetation overgrowth
e Moderate to severe tree and/or root growth
affecting the integrity of the structure



Headwall/Wingwall/Retaining wall Rating Criteria

Good
Dependent of wall material, consists of:

e No to very minor cracks

e No to minor scaling due to water

e No to minor spalling

e No to minor missing mortar/voids between
stones/missing stones

e No moss growth

e No signs of rotation

Satisfactory

Consists of one or more of the following, dependent of wall material:
Sporadic areas of minor cracks/minor spalling

Minor scaling due to water

Minor missing mortar/voids between stones

No to very minor stones missing that does not affect integrity of wall
Minor moss growth

No signs of rotation

Fair

Consists of one or more of the following, dependent of wall material:

Minor to moderate cracks/spalling

Minor to moderate scaling due to water

Minor to moderate missing mortar, voids between stones, stones missing that does not affect integrity
Minor to moderate moss growth

No to very minor signs of rotation

Poor

Consists of more than one of the following, dependent of wall material:
Moderate cracks/spalling
Moderate scaling due to water
Moderate missing mortar/ voids between stones
Moderate stones missing/collapsing that does affect the integrity of the wall
Moderate moss growth
Minor to moderate signs of rotation
Failing
Consists of more than one of the following,
dependent of wall material:
e Severe cracks/spalling
e Severe scaling due to water
e Severe missing mortar/voids between stones
e Severe stones missing/collapsing/collapsed
that does affect the integrity of wall and
culvert
e Severe moss growth
e Moderate to severe signs of rotation



Summarized Inspection Results

Through the Desktop Inventory a total of 237 culverts were mapped. Once in the field, 30 of
these were not locatable/did not exist, but an additional 62 culverts were found and inspected,
totaling 269 locations visited. Of the 269 locations, 14 were on private land, 4 were over the
town line, 13 were state owned, and 7 were part of closed drainage systems/determined not to
be culverts. These types of locations were not inspected, leaving a total of 231 culverts with full
inspection reports and ratings.

A graphical breakdown of the overall rating of both the inlet and outlet of all inspected culverts
can be seen below. As shown, approximately 70% of the Town’s culvert openings are rated ‘Fair’
or better, with 14% rated as ‘Poor’, 10% rated as *failing’ and 6% unable to be rated/inspected
due to field conditions encountered.

PERCENTAGE BREAKDOWN OF
CULVERT RATINGS

Failing
10%

Bridges

TEC inspected the 6 town owned bridges as part of this assessment effort. All six of these town
owned structures cross the Fish Brook. Five of these structures have been previously inspected
by MassDOT. At these locations, the MassDOT Inspection Reports were used as a baseline to
start the assessments. All assessments were performed on foot and using waders, no
scaffolding or bridge inspection equipment was used to access the bridges.

TEC analyzed the field observations, the existing plans and existing inspection reports for each
of these structures. TEC used this data to generate recommendations for maintenance repairs
and traffic safety feature upgrades at each bridge location. These repairs were itemized using
MassDOT standard nomenclature and MassDOT standard bid prices. A full breakdown of the
findings and recommendations can be found in the Appendix.



High Risk Structures

Out of the 231 culverts and six bridges assessed in the field, the majority of structures ranked
‘fair’ or better. This general rating is used to describe the condition of the overall structure.
Using this rating, TEC was able to make an initial determination of condition, by segregating all
78 culverts with a general rating of ‘poor’ or worse on at least one side of the culvert. Included
in the 78 are the four ‘double unrated’ culverts which could not be inspected at either end due
inaccessibility.

To determine the potential risk of these 78 culverts, the three following criterion was applied to
each culvert:

Does the culvert carry a major waterway?
This criteria is to assess the risk of upstream flooding if a failure occurred. A major waterway
carries more water, has a larger watershed, and has the potential to flood a large number of
properties.

Is the culvert on a major roadway or dead-end?
This criteria is to assess the impact on roadway functionality in the case of a failure. A culvert
on a dead end would cut access to the residents who live on that section of road in the event
of a failure. Similarly, if a culvert on a major road were to fail, it would cause a severe
interruption to traffic flow, and cause congestion and delays throughout the Town. Major
roadways used for this criteria include: Barehill Road, Brook View Road, Depot Road,
Endicott Road, Georgetown Road, Herrick Road, Ipswich Road, Kelsey Road, Killam Hill Road,
Lawrence Road, Lockwood Lane, Main Street, Middleton Road, Pye Brook Lane, Topsfield
Road, Washington Street, and Willow Road.

Is the culvert greater than or equal to 18” in diameter?
This criteria is to assess the roadway severity in the event of a failure under loading, as well
as the amount of time/resoures needed to apply a temporary fix. It was determined that a
smaller culvert (less than an 18" diameter) wouldn't have as severe of an impact on a
roadway, nor would it take as much to apply a temporary fix, as an 18” diameter culvert or
larger.

For each answered ‘yes’ given to one of these criteria for a culvert, a point was added to the
culvert’s critical area value (CAV). A CAV of 3 is viewed as having the highest impact to the
Town upon a complete failure of the culvert.

Of the 78 culverts with at least one side having a ‘poor’ or worse rating, 13 had a CAV of 3, 23
had a CAV of 2, and 42 had a CAV of 1. The complete Critical Area Value breakdown can be
found in the Appendix.



This two-tiered approach allowed TEC to narrow down the list of ‘high risk’ culverts to 36.
Further review amongst the team was performed on these structures which included photo,
feature, and location review, as well as follow-up site visits to determine the most critical
structures to be replaced.

The additional review resulted in seven out of the 36 marked as *high risk’ to be flagged as
being in ‘critical condition’. These seven culverts are in poor or failing condition, and pose a
high risk to the town if a failure occurs. It is TEC's recommendation that the following culverts
be looked at closely by the Town:

B—-82
B-129
B—203
B — 207
B—222
B—342
B—345

316 Ipswich Road

105 Georgetown Road

166 Middleton Road

66 Lockwood Lane

21 Wildmeadow Road

Washington Street/Essex Street Intersection
34 Woodcrest Road

Each of these seven critical culverts are described individually on the following pages, and a
preliminary plan for replacement or rehabilitation, including approximated remaining service life,
recommended rehabilitation or replacement method, and approximated cost.
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Critical Culvert B—82

Address:

316 Ipswich Road

Length:

+ 65’

Materials:

60” RCP, Precast Concrete Headwall and Wingwalls
Waterway:

Pye Brook; downgradient of Spofford Pond

Introduction

Culvert B — 82 carries major water way Pye Brook under major roadway Ipswich Road, through a
60 inch reinforced concrete pipe, resulting in a CAV score of 3. The culvert received a Poor
assessment of the inlet and Failing assessment of the outlet, resulting in a high risk of failure.
Culvert B-82 is considered a Critical Cuvlert due to the risk of failure, and resultant upstream
flooding and severe traffic disruptions if the structure were to fail

Existing Conditions

Inlet (Poor): Moderate scaling throughout the
pipe due to water, and sporadic spalls and
missing concrete was observed. The
embankment shows moderate erosion around
the headwall, with a crack observed in the
middle of the headwall and scaling to high
water.

Outlet (Failing): Moderate scaling throughout pipe
due to water, and sporadic patches of exposed
rebar was observed. The embankment was
observed to have severe erosion with sediment
and tree growth seeping over the headwall. The
headwall itself was observed to have severe
deterioration with moderate scaling on the bottom
1’ of wingwalls.

Additional Notes, Recommendations, and Cost

Overhead wires are present near the culvert’s outlet, and a guardrail in fair condition is present
near the inlet. Conversations with an abutting neighbor revealed beaver activity observed within
and outside of the culvert. The estimated remaining service life for this culvert is 5 to 10 years.
TEC recommends a full culvert replacement with a three-sided box culvert. The estimated cost of
replacement is $600,000 to $750,000, depending on the results of the field survey, hydraulic study,
and geotechnical investigations.
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Critical Culvert B — 203

Address:

166 Middleton Road

Length:

+ 80’

Materials:

24" CMP, Mortared Stone Headwall

Waterway:

Hydraulic connection between large wetland to Fish
Brook

Introduction

Culvert B - 203 provides a hydraulic connection between a large wetland to Fish Brook and can see up to a
flow of 38.8 cfs during a 10-year storm event according to StreamStats. Above the 24 inch corrugated metal
pipe, major roadway Middleton Road is carried. Considering this information and the Poor and Failing
condition of the inlet and outlet respectively, this culvert is high risk, due to the risk of upstream flooding
and severe traffic disruptions if the structure were to fail.

Existing Conditions

Inlet (Poor): The pipe inlet was observed to be
obstructed by sediment and leaf/branch buildup,
with moderate to severe erosion on the
embankment and the headwall was observed to
be actively overturning. Upstream a beaver
structure was noted, as well as an oil sheen on
top of water near the inlet.

Qutlet (Failing): Sides of the pipe have rusted away,
dropping the bottom into the substrate. Severe rust and
patches of pipe were observe to be missing throughout
the pipe. The embankment shows moderate erosion, with
the headwall actively overturning and the bottom 6” of
mortar is missing.

Additional Notes, Recommendations, and Cost

Overhead wires and traffic safety features are present, with the guard rail observed to be in fair condition.
The estimated remaining service life for this culvert is 5 to 10 years. TEC recommends a full replacement
with a three or four-sided concrete box culvert. The estimated cost of replacement is $400,000 to $500,000,
with costs depending on the results of a field survey, hydraulic study, and geotechnical investigations
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Critical Culvert B — 207

Address:

66 Lockwood Lane

Length:

+ 45’

Materials:

32" CMP, Mortared Stone Headwall
Waterway:

Tributary to Fish Brook

Introduction

Culvert B — 207 was assessed to have a Failing inlet and an outlet in Poor condition. It is located along
major roadway Lockwood Lane, and carries an unnamed tributary to Fish Brook through a 32 inch
corrugated metal pipe that can see up to a 51.8 cfs flow during a 10-year storm event according to
StreamStats. This earns the culvert a CAV score of 3, and poses a high risk of upstream flooding and severe
traffic disruptions if the structure were to fail. Culvert B — 207 is considered critical due to the CAV score,
and its assessed condition..

Existing Conditions

Inlet (Failing): The bottom of the pipe has rusted
away, and moderate to severe rusting was observed
throughout the rest of the pipe. The embankment
shows severe erosion, and the headwall is completely
separated from culvert, indicating pipe settlement. In
addition, the bottom 6” of mortar is missing from the
headwall.

Outlet (Poor): Severe rust was observed
throughout the culvert. The embankment shows
minor to moderate erosion with sediment seeping
over the headwall.

Additional Notes, Recommendations, and Cost

No traffic safety features were present at either inlet or outlet, however an aboveground water connection
was present indicating water utilities near the inlet. Overhead wires were observed near the outlet. The
estimated remaining service life for this culvert is 5 to 10 years. It is TEC's recommendation to fully replace
the existing culver with a three or four-sided concrete box culvert. The estimated cost of replacement is
$400,000 to $500,000 depending on the results of the field survey, hydraulic study, and geotechnical
investigations.
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Critical Culvert B —342

Address:

LOT 5 Washington Street

Length:

+ 53’

Materials:

24" CMP, Mortared Stone(inlet)/Dry Laid
Stone(outlet)

Waterway:

Hydraulic Connection to the Parker River
(upgradient of Sperrys Pond)

Introduction

Culvert B — 342 is a 24-inch corrugated metal pipe providing a hydraulic connection south of Washington
Street/Rt 133 to the Parker River (upgradient of Sperrys Pond). The condition of the inlet was assessed to be
Poor, and the outlet assessed to be Failing. The culvert is considered to be critical due to the condition of the
pipe, and the severe traffic disruption it would cause if it were to fail.

Existing Conditions

Inlet (Poor): The first approximately 2 feet of pipe bottom is
rusted away, and severe rust and patches of pipe were
observed to be missing throughout the length of pipe. The
embankment was observed to have moderate to severe
erosion and sediment seeping over the headwall, with loose
stones observed at the top of the headwall.

Outlet (Failing): The first approximately 1 foot of
the bottom of pipe is rusted away, with severe
rust and patches of pipe observed to be missing
throughout the length of pipe. The embankment
was observed to have severe erosion with
sediment seeping through the headwall. The
headwall itself is failing, as the majority of stones
are either missing or collapsing..

Additional Notes, Recommendations, and Cost

At both the inlet and outlet, guard rail was observed to be present and in satisfactory to fair condition. Overhead
wires were observe above the outlet. The estimated remaining service life for this culvert is 5 to 10 years. It is
TEC’s recommendation to complete a full replacement with a three or four-sided concrete box culvert. The
estimated cost of a full replacement is $450,000 to $600,000 depending on the results of the field survey,
hydraulic study, and geotechnical investigations.
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Critical Culvert B— 129 _

Address:

105 Georgetown Road

Length:

+ 55’

Materials:

54" Three-Sided Mortared Stone Box Culvert,
Mortared Stone and Poured Concrete Headwalls and
Wingwalls

Waterway:
Pye Brook; Between Four Mile Pond and Lowe Pond (|

Introduction

Culvert B — 129 carries Pye Brook, through a large 54-inch box culvert beneath major roadway, Georgetown
Road, giving Culvert B — 129 a CAV score of 3, and the high risk of upstream flooding and severe traffic
disruptions if the culvert were to fail. The culvert is considered critical due to this, and the Failing assessment of
its outlet.

Existing Conditions

Inlet (Fair): The inlet was observed to be missing mortar
from the bottom 2’ of the structure, and the
embankment was observed to have minor to moderate
erosion. The headwall and wingwalls had severe scaling
and minor scour observed at the bottom of the
wingwalls.

Qutlet (Failing): The bottom 2'-3’ of stones lining the
culvert were observed to have collapsed into Pye
Brook. The embankment was observed to be
moderately eroded, with the headwall and wingwalls
showed signs of moderate scour. Additionally, stones
from the wingwall were observed to have collapsed at

the bottom, and a large settlement crack was
observed in the concrete.

Additional Notes, Recommendations, and Cost

Guardrails from satisfactory to poor condition were present near both the inlet and outlet, and overhead wires
were present near the inlet. The estimated remaining service life for this culvert is less than 5 years, with
immediate maintenance potentially extening the service life. Immediate maintenance would include the repair of
the undermined headwall/wingwalls with new stones and mortar. Estimated cost of maintenance repair is
$50,000 to $100,000.
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Critical Culvert B — 222

Address:

21 Wildmeadow Road

Length:

+ 32’

Materials:

+ 33” CMP, Mortared Stone Headwall
Waterway:

Tributary to Fish Brook

Introduction

Culvert B — 222 carries a tributary to Fish Brook through an approximately 33-inch corrugated metal pipe that
according to StreamStats can see up to a 21.8 cfs flow during a 10-year storm. The condition of the culvert was
assessed to be Fair at the inlet and Poor at the outlet, with a large indent approximately 5 feet into the culvert
from the inlet causing a significant hydraulic restriction. The culvert is considered critical based on the condition
of the pipe, and the risk of flooding upstream if the structure were to fail.

Existing Conditions

Inlet (Fair): A large dent was observed at the top of the
pipe at approximately 5’ from the mouth of the inlet.
This dent significantly restricts the hydraulic capacity,
and poses a threat for surficial failure on the roadway
due to a potential void. A moderate amount of rust was
observed on all sides of the pipe, and severe scour was
present. The embankment was observed to have minor
to moderate erosion, with vegetation growth growing
through the headwall. The headwall was observed to
have sporadic patches of missing mortar.

Outlet (Poor): Moderate surface rust was observed at
the bottom and sides of the pipe due to water, and
moderate scour was also observed. The embankment
was observed to have a severe washout on the right
side of the headwall, and vegetation growth through
the headwall was also observed. The headwall
showed sporadic patches of missing mortar and
stones were missing throughout the headwall.

Additional Notes, Recommendations, and Cost

An electrical box was observed near the culvert, with assumed underground wire utilities being present. There
were no traffic safety features observed near the culvert at either the inlet or outlet. The estimated remaining
service life for this culvert is 5 to 10 years. TEC recommends a full replacement with a three or four-sided
concrete box culvert. The estimated cost of replacement is $350,000 to $450,000, depending on the results of
the field survey, hydraulic study, and geotechnical investigations.
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Critical Culvert B — 345

Address:

34 Woodcrest Road

Length:

+ 65’

Materials:

18" CMP with a Poured Concrete Headwall/ 12"
HDPE Waterway:

Hydraulic connection for a tributary to Penn Brook

Introduction
This culvert carries a hydraulic connection with potential for dual-flow for a tributary to Penn Brook, and is
comprised of an 18 inch diameter corrugated metal pipe on the northern side, and a 12 inch diameter HDPE pipe
on the southern side. According to StreamStats, this culvert can see up to 8.34 cfs flows during a 10-year storm.
The northern side was given a Failing assessment, and the southern side a Poor rating. Due to the condition of
the culvert, and the risk of upstream flooding if a failure were to occur, B — 345 is considered a critical culvert.

Existing Conditions

Northern side (Failing): The majority of the pipe was
observed to have rusted away with severe rust throughout
the remaining pipe also observed. The embankment was
noted to have severe erosion, and the headwall is actively
overturning. It was observed that a large tree trunk may
be what is supporting the headwall.

Southern Side (Poor): The observed pipe is a 12
inch diameter HDPE which either joins the 18 inch
CMP on the north mid-span, or was slid through
the 18” due to failure. It was noted that the bottom
of the pipe is completely missing from the first
approximately 12 inches. The embankment was
observed to have minor to moderate erosion.

Additional Notes, Recommendations, and Cost

A guardrail and steel cable were in failing condition at both the southern and northern openings, with overhead
wires observed above the southern opening. The estimated remaining service life for this culvert is less than 5
years. TEC recommends a full replacement with a three-sided concrete box culvert. The estimated cost of
replacement is $400,000 to $600,000, depending on the results of the field survey, hydraulic study, and
geotechnical investigations.
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Recommended Capital Investment Table (Culverts)

0-5 Years

B-129 105 Georgetown Road $100,000
B-345 34 Woodcrest Road $600,000
0-5 Years Total Cost (Estimate) $700,000

5-10 Years
B-82 316 Ipswich Road $750,000
B-203 166 Middleton Road $500,000
B-207 66 Lockwood Lane $500,000
B-342 LOT 5 Washington Street $600,000
B-222 21 Wildmeadow Road $450,000
5-10 Years Total Cost (Estimate) $2,800,000

Recommended Capital Investment Table (Bridges)
Maintenance and Repairs

B-19-001 (899) Middleton Road over Fish Brook $158,000
B-19-002 (8RE) Mill Road over Fish Brook $0
B-19-003 (2R3) Lockwood Lane over Fish Brook $128,000
B-19-004 (89A) Fuller Lane over Fish Brook $185,000
B-19-005 (89B) Endicott Road over Fish Brook $135,000
B-19-018 (C68) Brookview Road over Fish Brook $211,500
Maintenance and Repair Cost (Estimate) $817,500

Conclusion

TEC was able to inventory and assess the culverts and bridges located within the Town of Boxford from known
locations, online resources, and an in-person approach. The majority of structures were given a ‘Fair’ or better

assessment, however the structures on the lower end of the scale were analyzed further for risk based on
location and characteristics. Seven of these structures were deemed to be in *critical condition” and pose a
significant risk to town infrastructure if failure occurred. An in-depth analysis was conducted on these seven
locations, with recommendations to the town including replacement scoping and estimated structure
replacement pricing.
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Appendix A
Culvert Inspection Raw Data



Traffic  Traffic  Traffic Culvert  Effective  Substrate Water Depth Pipe/ Bankfull Overall Headwall/Wingw General Evidence  Evidence of

Roadway Utilties safety  safety  safety Culvert  Culvert Alignment Obstruction Culvert Invert Width Culvert orWater inCulvert Culvert  Scour  Location Width Cover above Embankment all/Retaining Wall of Beaver Ilicit Overall
CulvertiD  Culvert Location Dateand Time  Weather Inspector  Located Culvert Culvert Inspectable ~ Surface type ~ Surface Condition  Width (ft) Total Culvert Length (ft)  Present Utility Type Features Feature Feature  General Roadway Observations shape  to Roadway Culvert Alignment to Stream Waterin Culvert  Culvert Obstructed  Location Obstruction Type  Elevation Culvert Material (in)  Opening  Width (in) (in) Condition  Observed of Scour  (ft) ~ General Culvert Observations  Embankment Type Cubvert (ft) Condition  Retaining Wall Material ~ Condition Observations Activity  Discharge ~ General Comments Rating x v
outlet to minimum 3
drop inlets along. minor surfcial rust in bottom half Severe bank erosion downstream.
B-120 mainstreet 10/27/2020 12:06 overcast ais yes ves paved good 2 3510 no round  skewed_<ds*  stream_aligned no_moist_bottom  no perched corrugated_metal_pipe 36 36 0 0 good none 13 of pipe slope_flatter_than_2:1_hez 5.5 poor concrete_poured_ satisfactory  severe washout behind left no no bank cuts up to 6ft satisfactory 710753 42.7264
sporratic rock/sediment within
8-17i 10/27/2020 12:50 overcast ais yes ves paved good 2 a1no no round  roadway_aligned  skewed_<d5® no_dry_bottom yes_<25% within_culvert  sediment at_stream_grade  corrugated_metal_pipe 12 12 o 0 good none 4 pipe headwall_retaining_wall slo 25 good dry_laid_stone_brick  satisfactory  material spilling through he no no satisfactory 71,0728 4272273
surface rusting throughout vegetation growth immediately
B-170 10/27/2020 13:05 overcast ais yes ves paved good 2 4lyes  overhead_wires no round  roadway_aligned no_discernable_stream_channel  no_dry_bottom  yes_25_50% within_culvert  sediment at_stream_grade  corrugated_metal_pipe 12 7 12 0 satisfactory none interior headwall_retaining_wall sio 4satisfactory  dry_laid_stone_brick  fair headwall apears to be missino no downstream satisfactory 71,0729 4272272
first 10inches of protruding inlet
is deformed and torn.inside pipe heavy branch buildup upstream,
B-18i 10/27/2020 13:26 overcast ais yes ves paved ves  overhead_wires no round  skewed_<d5*  no_discernable_stream_channel  no_moist_bottom  yes_<25% upstream branches at_stream_grade  corrugated_metal_pipe 18 12 0 0 fair minor  headwall appears to be in good condition  headwall_retaining_wallslo 4 poor dry_laid_stone_brick  satisfactory no v pole adj cuvert  fair 710771 4272175
vegetation_growt unable to inspect culvert due to
B-180 10/27/2020 13:37 overcast ais yes no paved satisfactory. 20 41no no minor transverse cracking not above culvert  round  skewed_<45*  no_discernable_stream_channel  no_moist_bottom  yes_50_75% upstream hbranches corrugated_metal_pipe 18 headwall_retaining_wall slo 5 satisfactory  dry_laid_stone_brick v no 71077 4272168
minor surface rusting at bottom,
B-28i 10/27/2020 13:54 overcast ewm s ves paved satisfactory. 2 alyes  overhead_wires no minor edge and transverse cracking round  roadway_aligned no_discernable_stream_channel  no_dry_bottom  no nlet_drop corrugated_metal_pipe 12 9 0 0 good none sediment buildup at pipe opening headwall_retaining_wall 45 fair dry_laid_stone_brick  satisfactory  minor material silling thro no no satisfactory 71,0832 4271525
stonewall and stacked branches sft
minor rusting on bottom, up to from outlet, 12in dia tree adjacent
2.5 ft of scour beneath pipe, 2 ft to outlet, large birds nest ontop of
B-280 10/27/2020 14:08 overcast ewm yes ves paved satisfactory. 2 4lyes  overhead_wires no round  roadway_aligned  skewed_<d5® no_dry_bottom  no. perched corrugated_metal_pipe 12 12 0 0 good moderate culvert 20 of water freefall headwall_retaining_wall slo 45 fair dry_laid_stone_brick  fair irregular stones with voids, no no pipe fair 71083 42.71521
minor surface rusting inside pipe, large metal wire cage at mouth of
B-21i 10/27/2020 14:29 overcast ewm s ves paved good 2 a0yes  overhead_wires no elliptical  skewed_<45*  no_discernable_stream_channel  flowing no at_stream_grade  corrugated_metal_pipe 6 36 36 2 good none minor tear at top of pipe, headwall_retaining_wall slo 35 fair dry_laid_stone_brick  fair severe erosion due to missi no no inlet fair 710701 42.71907
culverthe minor surace rusting inside pipe,
B-210 10/27/2020 14:45 overcast ewm s ves paved good 2 40 no no elliptical  skewed_<d5*  skewed_>45° flowing no at_stream_grade  corrugated_metal_pipe 6 36 36 6 good minor  adwall 2 minor sediment buildup at outlet headwall_retaining_wall 25 satisfactory  dry_laid_stone_brick fair moderate material spiling tno no heavy vegetation downstream  satisfactory 7107 42.71907
minor surface rust, sporadic rocks.
B-39 10/27/2020 15:04 overcast ewm s ves paved poor 2 62 yes Guardrail  satisfactory round  roadway_aligned  stream_aligned no_dry_bottom  no. at_stream_grade  corrugated_metal_pipe 18 18 o 0 satisfactory minor culvert 20 in pipe. headwall_retaining_wall slo 6 good mortared_stone_brick  satisfactory  all mortar missing for botto no no satisfactory 71,0671 42.71087
slight deformation at left side of
culvert outlet, moderate interior general tree growth adjacent to
B-3% 10/27/2020 15:25 overcast ewm s ves paved poor 2 62 yes guardrail fair fatigue cracking and patching round  roadway_aligned  stream_aligned no_moist_bottom  yes_<25% within_culvert ~ sediment at_stream_grade  corrugated_metal_pipe 19 13 18 0 fair minor  culvert 20 surface rust headwall_retaining_wall sio 75 satisfactory  mortared_stone_brick fair mortar missing from bottor no no embankment satisfactory 71067 4271076
minor surfcial interior rusting, moderate vegetation and tree
sporadic rocks within culvert growth in embankment, large tree
B-31 10/27/2020 15:47 overcast ewm s ves paved fair 2 75 yes guardrail fair round  skewed_<s*  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  corrugated_metal_pipe 18 18 0 0 good minor  culvert span headwall_retaining_wall slo 7 good mortared_stone_brick  satisfactory  mortar no no satisfactory 71,0686 4271223
B-310 10/27/2020 15:59 overcast ewm s ves paved fair 2 75 yes guardrail fair round  skewed_<d5*  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  corrugated_metal_pipe 18 18 0 0 good none minor surficial interior rust,  headwall_retaining_wallslo 9 good mortared_stone_brick  satisfactory  large vertical settlement crzno no large fallen tree downstream satisfactory 71,0687 4271222
culvert bends mid span potential licit discharge in midspan
B-370 at manhole in West 10/27/2020 16:19 partly_cloudy ewm  yes ves paved good 2 130yes  overhead_wires yes guardrail ~ good round  skewed_>a5 flowing no at_stream_grade  hdpe 36 30 Y] 8 good none 36inch concrete box header,  other 1 poor concrete_pre_cast_  fair concrete box header, erosicno drainage manhole satisfactory 71,0638 4271118
severe undercutting of upstream
banks, 6in rcp observed adacent to
B-371 10/27/2020 16:35 partly_cloudy ~ ewm ves paved good 2 130yes  water_line no round  skewed >d5°  no_discernable_stream_channel  flowing no perched hdpe 36 36 2 7 good moderate culvert slope_flatter_than_2:1_ 2 fair bank armoring with large st no ves culvert, satisfactory 71,0636 4271143
B-36 10/27/2020 16:48 partly_cloudy ewm  culvert_was_not_located_does_no 710638 42.71163
B-27 twin outlets for two 10/28/2020 11:52 rain wnb 710637 42.71621
Minor vegetation around streambed
B-261 10/28/2020 12:02 rain ewm s ves paved good 23 70ves  overhead_wires drainage_system  no round  skewed_<ds*  stream_aligned no_moist_bottom  no at_stream_grade  hdpe 16 16 o 0 good none 6 Bends midspan, slope_steeper_than_2: 5.5 satisfactory Area of minor erosion on erno no and embankment, satisfactory 71,0607 4271643
Extending out of catch Minor vegetation on the stream.
B-260 basin 10/28/2020 12:19 rain ewn s ves paved good 2 70yes  drainage_system yes bollard  fair Exposed Rebar on concrete bollards round  roadway_aligned  skewed_<d5® stagnant no at_stream_grade  reinforced_concrete_pipe 18 16 18 6 satisfactory minor  culvert 2 Minor scour on sides of culvert.  slope_steeper_than_2:1_ 5 satisfactory Minor vegetation on embar no no Discharges to wetland area. satisfactory 71,0606 4271635
Scour on right side of culvert. Soil
Part of closed drainage within_culvert,up is starting to erode from drop General tree growth in
B-251 system 10/28/2020 12:44 rain ewm s ves paved good 30 65yes  overhead_wires drainage_system  no round  roadway_aligned  stream_aligned stagnant yes_<25% stream leaves,branches  inlet_drop reinforced_concrete_pipe 12 9 9 1satisfactory none  culvert 9.5 inlet. slope_steeper_than_2:1_ht 7satisfactory  dry_laid_stone_brick  satisfactory  Headwall has voids betweeino no embankment. fair 710571 42.71649
abutter requested dead tree limb
removal adjacent to culvert. Limbs
present in streambed. Minor
B-250 Closed drainage system.  10/28/2020 13:07 rain ewm s ves paved good 30 65yes  drainage_system no round  roadway_aligned  skewed_<d5® no_moist_bottom  yes_<25% within_culvert  leaves at_stream_grade  reinforced_concrete_pipe 12 8 12 0 fair n 14 Scaling to high water. headwall_retaining_wall slo 6.5 fair dry_laid_stone_brick  satisfactory n no bank. fair 71057 42.71647
8- 240 10/28/2020 13:32 rain ewm s ves paved good 23 66yes  overhead_wires no round  roadway_aligned  no_discernable_stream_channel  no_dry_bottom  yes_25_50% within_culvert  leaves at_stream_grade  reinforced_concrete_pipe 12 10 12 0 satisfactory minor culvert headwall_retaining_wall sio 45 fair mortared_stone_brick  satisfactory  Embankment has minor ercno no satisfactory 71,0548 42.71645
last section of rcp appears to
have separated, forming a
sinkhole/washout approx 8ft General tree growth. 2 foot
B-240 10/28/2020 13:48 rain ewn s ves paved good 2 66 0 yes guardrail fair round  roadway_aligned  no_discernable_stream_channel  no_dry_bottom  yes_25_50% within_culvert  sediment at_stream_grade  reinforced_concrete_pipe 12 7 12 0 good none upgradient from outlet. headwall_retaining_wall slo 6 fair mortared_stone_brick 2 ft diameter sinkhole 8 fee no no diameter sinkhole. poor 710548 42.7166
Minor Surface rust at bottom of Wetland flags adjacent to inlet.
the pipe. Dent at top right side 8 Fallen tree limbs near inlet. 2 foot
B-231 10/28/2020 14:23 rain ewn s ves paved good 2 76yes  overhead_wires yes guardrail failing round  skewed >d5°  stream_aligned no_dry_bottom  no. at_stream_grade  corrugated_metal_pipe 12 12 5 0 fair minor  culvert 14 feet inside the culvert headwall_retaining_wall slo 7.5 fair mortared_stone_brick  poor Large settlement crack, largno no diameter hole near end of guardrail. fair 710528 4271717
Sporatic stones around headwall
Closed drainage system outleting approximately and culvert outlet. Nearby wetland
B-230 10/28/2020 14:45 rain ewn s ves paved good 2 76yes  drainage_system no 100 feet away from outlet round  skewed >d5°  no_discernable_stream_channel  no_dry_bottom  yes_<25% within_culvert  sediment at_stream_grade  corrugated_metal_pipe 12 1 8 0 satisfactory minor  culvert Minor surface rust. headwall_retaining_wall slo 7 satisfactory  mortared_stone_brick  fair Embankment has minor erc no no flas. satisfactory 71053 4271718
Wetland Flag 64 adjacent to
B-32i 10/28/2020 15:10 rain ewn s ves paved good 25 72yes  overhead_wires no round  skewed_<s*  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  reinforced_concrete_pipe 12 12 0 0 satisfactory none Interior pipe separation 3 feet in. headwall_retaining_wallslo 5 satisfactory  mortared_stone_brick  fair Embankment has minor erosion on right side of hez headwall. Sporatic stones atnlet.  satisfactory 71,0541 42.71242
Outlet from nearby catch basin
present in wingwall. Depression
appoximately 2 feet from pipe
outlet. Small tree 5 feet from outlet
Aggregate on bottom of pipe is i outfall area. Nearby wetland flag
8-320 10/28/2020 15:33 rain ewn s ves paved good 2 72yes  gas_line,drainage_system yes bollard  failing round  skewed_<5*  no_discernable_stream_channel  no_dry_bottom  no perched reinforced_concrete_pipe 12 12 0 0 satisfactory none showing through. headwall_retaining_wall sio 65 satisfactory  mortared_stone_brick  satisfactory Embankment has minor erc no no B4 satisfactory 71,0542 4271234
Minor aggregate showing
B-33i 10/28/2020 16:01 rain ewm s ves paved good 27 5410 no round  roadway_aligned  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  reinforced_concrete_pipe 15 15 0 0 satisfactory none through bottom of pipe. headwall_retaining_wall sio 5.5 fair mortared_stone_brick  satisfactory  Embankment has minor ercno no satisfactory 71,0535 4271211
‘The second pipe length s shifted Werland flagging nearby. Fallen tree
B-33 10/28/2020 16:16 rain ewn s ves paved good 27 Sayes  overhead_wires yes guardrail  good round  roadway_aligned  no_discernable_stream_channel  no_dry_bottom  no perched reinforced_concrete_pipe 15 15 0 0 satisfactory none tothe left. Scaling to high water. headwall_retaining_wall sio 6 fair mortared_stone_brick  satisfactory  Embankment has minor ercno no limbs in drainage outfall satisfactory 71,0535 4271203
B-301 10/28/2020 16:37 rain ewm  yes ves paved fair 27 40 no no round  roadway_aligned  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  corrugated_metal_pipe 12 12 0 0 satisfactory none Minor surface rust n pipe. headwall_retaining_wall sio 25 satisfactory  dry_laid_stone_brick  satisfactory  Soil coming through voids s no no Tree limbs down n inlet area. satisfactory 71,0521 4271233
Minor surface rust throughout
B-300 10/28/2020 16:47 rain ewn s ves paved fair 27 a0yes  overhead_wires no round  roadway_aligned  no_discernable_stream_channel  no_dry_bottom  yes_<25% within_culvert  sediment at_stream_grade  corrugated_metal_pipe 12 9 1 0 satisfactory none pipe. headwall_retaining_wall sio 2 satisfactory  dry_laid_stone_brick  satisfactory  Minor erosion on embankir no no Moderate present at outfall, satisfactory 71,0519 4271219
B-401 10/29/2020 11:48 rain ewm s ves paved fair 2 90yes drainage_system no round  skewed >45°  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  reinforced_concrete_pipe 12 12 0 0 good none headwall_retaining_wall sio 4 satisfactory  mortared_stone_brick  good Minor erosion around head no no Forest debris around inlet. good 710565 42.71062
Wetland marker above outlet pipe.
12in. RCP pipe from closed
Scaling on top of exposed pipe drainage system above culvert
end,likely from closed drainage outlet pipe. Fallen branches close to
B-400 10/29/2020 12:01 overcast ewm s ves paved fair 2 90 yes  drainage_system,other no round  skewed >45°  no_discernable_stream_channel  no_dry_bottom  no perched reinforced_concrete_pipe 12 12 0 0 satisfactory none system pipe. headwall_retaining_wall slo 6 satisfactory  mortared_stone_brick  satisfactory  Embankment has minor sccno no outlet. satisfactory 71,0562 4271062
Inlet of culvert i inaccessible
Moderate to severe cracking along center of and non-visible due to vegetation Severe oilstains within the outlet
roadway. Large dips and depressions in roadway. overgrowth and steep area. Large amounts of trash within
B-480 11/20/2020 14:29 overcast ewm yes no paved poor 15 23yes  Overhead wires. yes Guard Rail fair with patches along prior dips. roadway_aligned  no_discernable_stream_channel flowing embankment. Headwall/retaining wall, greater than 2:1 failing, dry_laid_stone_brick Severe erosion along embaryes ves outlet area. 710662 42.70451
Outfalls into Parker River, Discoloration on bottom of pipe
B-3011 Atend of Glendale Road.  10/29/2020 12:46 overcast ewm yes ves paved satisfactory. 35 700 no Dip in road from settlement at pipes location.  round  skewed_>45*  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  pvc il 9 0 0 satisfactory minor  culvert from water. slope_flatter_than_2:1_ 2 satisfactory Minor erosion leading to pilno no satisfactory 71061 4270373
2in. long crack going into pipe.
8-3010 10/29/2020 13:01 overcast ewm s ves paved satisfactory. 35 70ves  overhead_wires yes guardrail fair Dip in roadway due to settlement above pipe. round  skewed_<d5*  skewed_>d5° no_dry_bottom  no. perched pve il 8 0 0 fair moderate  headwall 9 Discoloration at bottom of pipe. ~ headwall_retaining_wallslo 35 satisfactory dry_laid_stone_brick fair Embankment has minor sccno no fair 710612 42.70384
lead wall stones starting to. Streambed is aligned with stone
B-303i 10/29/2020 13:35 overcast ewm s ves paved good 2 3500 no round  skewed_<d5*  skewed_<d5® no_dry_bottom  no. at_stream_grade  hdpe 18 18 0 0 fair minor  culvert 3 deform pipe at top and sides.  headwall_retaining_wallslo 35satisfactory  dry_laid_stone_brick  satisfactory  Embankment has minor erc no no walls. satisfactory 71,0621 4270071
Culver and headwall replaced
within five years according to
8-3030 10/29/2020 13:49 overcast ewm s ves paved good 2 35yes  overhead_wires no round  skewed_<ds*  stream_aligned no_dry_bottom ~ no. at_stream_grade  hdpe 18 18 0 0 satisfactory minor culvert 6 Minor scour underneath culvert.  headwall_retaining_wall slo 3satisfactory  dry_laid_stone_brick satisfactory Embankment has minor ertno no abutting homeowner. satisfactory 71,0619 4270076
Part of closed drainage system.
B-600 10/29/2020 14:20 overcast ewm s no Cage around outlet. 710617 42.69846
Old headwall stone is 2 feet Precast headwall appears to be
inwards into the culvert. Precast placed recently. Large amounts of
head wall and structure over vegetation close to outlet. 24 inch
culvert. Miscellaneous small diameter dead tree next to
8-3020 10/29/2020 14:31 overcast ewm yes ves paved good 2 I3yes  overhead_wires no other  skewed_<s*  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  dry_laid_stone 20 2 20 0 fair none stones throughout bed of culvert. headwall_retaining_wallslo 4 fair concrete_pre_cast_  fair Embankment i very steep no no headwall fair 710638 42,6985
Two large stones with in culvert
B-302i 10/29/2020 14:55 overcast ewm s ves paved good 2 33n0 no open_bottskewed_<45*  no_discernable_stream_channel  no_dry_bottom  yes_<25% within_culvert ~ other at_stream_grade  dry_laid_stone 2 12 2 0 fair none restricting flow. slope_steeper_than_2:1_ht 5 poor. dry_laid_stone_brick  poor Embankment has major ercno no poor 710638 42.69861
Appears to be new, stilla sicker Difficult to access due to thorn
B-304 10/29/2020 15:34 rain ewn s ves paved good 2 4510 no round  roadway_aligned  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  hdpe 12 12 0 0 good none onthe inside. slope_steeper_than_2. 35 fair Embankment as minor scoino overgrowth, satisfactory 71,0634 42.69501
12inch CMP pipe located below
culvert, through headwall. Severe.
vegetation overgrowth above
culvert and surrounding culvert. Not
easily accessible to to overgrowth of
B-3040 10/29/2020 15:49 rain ewm s ves paved good 2 asyes  gas_line,overhead_wires yes guardrail  good round  roadway_aligned  no_discernable_stream_channel  no_dry_bottom  no perched hdpe 18 18 0 0 good none slope_steeper_than_2. 3 fair mortared_stone_brick  satisfactory Culvert resting on top of heno no thorns. satisfactory 71,0638 42.69503
Minor vegetation overgrowth. 1
Culver is a concrete arch. Minor foot wide settlement washout
B-69 10/29/2020 16:13 rain ewn s ves paved 23 85yes  overhead_wires yes guardrail _satisfactory open_bottskewed_>45°  stream_aligned flowing no at_stream_grade  other 20 2 27 2 satisfactory none 5 surface cracks within the culvert.  headwall_retaining_wallslo 4 fair mortared_stone_brick  poor Moderate erosion behind vno no leading towards top of headwall.  fair 710587 42.69675
Minor surface cracking inside of Tree limbs covering top of head
culvert. Scaling at mouth of wall and base of stream. Minor
B-6% 10/29/2020 16:38 rain ewn s ves paved satisfactory. 23 85yes  overhead_wires no other  skewed >d5°  stream_aligned flowing no at_stream_grade  other 30 19 28 4 satisfactory none 5 culvert due to water. headwall_retaining_wall slo S satisfactory  mortared_stone_brick  fair Embankment has minor ertno no erosion on left side of streambed  satisfactory 71,059 42.69679
Indent in metal 8 feet into the
pipe. Moderate surface rust at
bottom of pipe. Severe scour on
left side of culvert underneath
pipe, approximately 12 inches. Scour below pipe brings overall
B-54i 10/29/2020 17:26 rain ewm s ves paved satisfactory. 2 60 no no Cracks in roadway along pipe length. elliptical  roadway_aligned  stream_aligned flowing no at_stream_grade  corrugated_metal_pipe 55 a0 28 3 satisfactory severe  culvert deep. headwall_retaining_wall slo 25 satisfactory  dry_laid_stone_brick  satisfactory Minor erosion on either sicno no rating down to fair. ir 710563 42.70194
Fallen limbs in streambed. Small
spot of foam near outlet possibly
Minor surface rust throughout ilicit discharge. Scour on right side
within_culvert,do culverthe culvert. 11 inch deep severe of culvert is cause for rating.
B-540 10/29/2020 17:46 rain ewn s ves paved satisfactory. 2 60 no no Cracks in roadway along pipe length. elliptical  roadway_aligned  stream_aligned flowing ves_<25% wnstream sediment at_stream_grade  corrugated_metal_pipe 55 n 58 4 satisfactory severe  adwall 5 scour on the right side of culvert. headwall_retaining_wallslo 3 fair dry_laid_stone_brick  satisfactory Embankment has moderatino no fair 710565 42.7021
10inches of scour within the
culvert on the right. A foot and a
half of metal is missing on the left
Edge of roadway is dangerously close to side of culvert, Moderate surface Minor vegetation growth around
B-551 10/29/2020 18:09 rain ewm s ves paved good 2 35yes  overhead_wires no headwall only 2 feet before drop off round  roadway_aligned  stream_aligned flowing Ves_25_50% upstream other at_stream_grade  corrugated_metal_pipe 12 9 12 35faling  severe  culvert 5 rust of entire pipe headwall_retaining_wall slo 41 poor dry_laid_stone_brick Embankment show severe no no opening, failing 71057 42702
First foot and a half of culvert
only has the bottom existing the.
top s gone. from one and a half
t0'5feet into the pipe the right
side is missing. Halfway into the
culvert the pipe is shifted in, in Due to missing metal within pipe
Edge of roadway has large drop off an outlet one section. Severe rust severe scour is present on both
B-550 10/29/2020 18:28 rain ewn s ves paved good 2 3510 no potentially dangerous, round  roadway_aligned  stream_aligned flowing no perched corrugated_metal_pipe 12 13 6 1failng  severe  culvert 3 throughout pipe. headwall_retaining_wall slo 5 fair dry_laid_stone_brick  poor Headwall stones appear to no no sides. Minor vegetation overgrowth. failing 710573 42.70204
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4510

87 no

87 yes

36 yes

72 yes

72 yes

80 yes

80 yes

85 yes

85 yes

90 yes

90 o

45 yes

510

a3n0

a3 yes

30 yes

30 yes

61no

61yes

60 yes

6010

40 yes

40 no

70 yes

700

52 yes

overhead_wires

other

other

drainage_system

drainage_system

water_line

drainage_system

drainage_system

drainage_system

other

overhead_wires

overhead_wires

drainage_system

drainage_system

overhead_wires,drainage_system

overhead_wires

overhead_wires

drainage_system

overhead_wires

yes

no

yes

yes

round  roadway_aligned

bollard  failing round  roadway_aligned
Cracks on roadway along edge of head wall.  round  skewed_>d5"
General cracks along roadway. round  skewed_>a5

round  roadway_aligned

round  skewed_<as*

Cracks located along roadway and along length

of pipe. round  skewed_<as”

Cracks located along roadway and along length

of pipe. round  skewed_<as”
guardrail _satisfacton Minor cracks along roadway. round  roadway_aligned
guardrail ~satisfacton Minor cracks long roadway. round  roadway_aligned

round  skewed_<as*

round  skewed_<as*

guardrail _satisfactory round  roadway_aligned

guardrail _satisfactory round  roadway_aligned

round  skewed_<as*

Minor cracking along edge of roadway. round  skewed_<as”

round  skewed_<as*
round  skewed_<as”

Roadway appears to have a large crack down
the median. Guard rails appear to be in okay

guardrail _satisfacton order with minor cracks throughout the wood.  round  roadway_aligned

Crack salon center of roadway. Cracks along
length of pipe. Guard rail would shows minor

guardrail _satisfacton cracking but appears to be OK. round  roadway_aligned

round  skewed_<as”

round  skewed_<as*

3 foot wide patch along roadway right along.

guardrail _satisfacton pipe length. round  skewed_<as”

Bollards and steel cable are coming apart with

exposed rebar and almost every bollard steel

cable is mostly laid down on the ground and it's
servicing as intended. Patch in middle of

roadway along pipe length. round

bollard,ste failing skewed_<ds®

Spray paint marks along roadway identify

where pipe length is. round  roadway_aligned

Bollards along roadway have exposed rebar in
major rust along steel cable. Spray paint
markings along pipe length. round

steel_cable failing roadway_aligned

Minor cracking seen a long roadway. Wooden
‘guard rail seen on both sides appear to be in

guardrail _satisfacton decent condition. round  roadway_aligned

/ooden guard rail appears to be in decent

we
guardrail _satisfacton condition. Minor cracking seen along roadway. round  skewed_>45*

round  roadway_aligned

stream _aligned
stream _aligned
stream _aligned

no_discernable_stream_channel

no_discernable_stream_channel

no_discernable_stream_channel

stream _aligned

no_discernable_stream_channel

skewed _>d5°

skewed_>d5°

skewed_<ds®

stream _aligned

stream_aligned

stream _aligned

stream _aligned

stream _aligned

stream _aligned

stream _aligned

stream _aligned

stream _aligned

no_discernable_stream_channel

no_discernable_stream_channel

stream _aligned

skewed_<ds®

skewed_>d5°

stream _aligned

stream_aligned

stream _aligned

no_discernable_stream_channel

flowing no at_stream_grade

flowing no perched

no_dry_bottom  yes_<25% within_culvert  leaves at_stream_grade
within_culvert,do

no_dry_bottom  yes_25_50% wnstream leaves,sediment  at_stream_grade
upstream,within_

no_dry_bottom  yes_25_50% culvert sediment leaves  inlet_drop
within_culvert,do

no_dry_bottom  yes_75_100% wnstream leaves,sediment  buried_clogged_col

no_moist_bottom  no perched

vegetation_growt

no_dry_bottom yes_<25% upstream h at_stream_grade

flowing no at_stream_grade

flowing no perched

flowing no at_stream_grade

flowing no at_stream_grade

flowing no at_stream_grade

leaves branches,ot

flowing ves_<25% downstream  her at_stream_grade
upstream,within _ vegetation_growt

stagnant yes_<25% culvert sediment at_stream_grade

stagnant ves_<25% within_culvert  leaves,sediment  at_stream_grade

no_dry_bottom  yes_50_75% within_culvert  sediment at_stream_grade

no_dry_bottom  no. at_stream_grade

flowing ves_<25% upstream leaves at_stream_grade
flowing no at_stream_grade
flowing no at_stream_grade
flowing no perched

flowing no at_stream_grade
flowing no perched

upstream,within_ sediment leaves,o

flowing ves_<25% culvert her at_stream_grade
flowing yes_<25% within_culvert  sedimentother at_stream_grade
flowing no nlet_drop
flowing no at_stream_grade
stagnant ves_<25% upstream sediment inlet_drop
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hdpe
hdpe
corrugated_metal_pipe

corrugated_metal_pipe

corrugated_metal_pipe

corrugated_metal_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

corrugated_metal_pipe

corrugated_metal_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

hdpe

hdpe

hdpe

hdpe

corrugated_metal_pipe

corrugated_metal_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

corrugated_metal_pipe

4.5 satisfactory
1 satisfactory
0 satisfactory

0 satisfactory

0 failing

0 fair

0 fair

25 satisfactory

25 fair

1 satisfactory

2 satisfactory

3 fair

5.5 fair

25 fair

9 fair

0 fair

0 satisfactory

1 satisfactory

1.5 satisfactory

0.5 satisfactory

0.5 satisfactory

2 satisfactory

2 good

2 failing

2 failing

2 satisfactory

2 fair

25 satisfactory

minor  culvert

none

none

none

none

none

severe  headwall

none

moderate culvert

none
minor  headwall
minor  culvert
minor  headwall
minor  headwall
none
none
none
minor  culvert
none

culverthe.
minor  adwall
minor  culvert
none
none
none
none

severe  culvert

minor  culvert
minor  culvert
culverthe.

moderate  adwall

101 Two side-by-side HDPE pipes.

Two side-by-side pipes. Scour
6 located between both pipes.  headwall_retaining_wallslo
headwall_retaining_wall slo

7 Bottom opening of cover s bent. headwall_retaining_wall slo
Close to 50% sediment buildup.
in middle of pipe. headwall_retaining_wall slo

Settlement upstream of culvert
has caused an intlet drop.

Large amount of sediment
downstream and within culvert,
won't be able to handle strong
rainfall. headwall_retaining_wall slo

headwall_retaining_wall slo

Moderate scaling on bottom of
pipe from water. Third length of

10 pipe of shiftleft about an inch
Minor scaling along bottom of
pipe due to water. On the right
side of pipe there's a small chip.
of concrete missing. Small
roadway reflectors are at base of

headwall_retaining_wall slo

pipe. headwall_retaining_wallslo
Exposed rebar in eft side of
opening. Minor scaling on
bottom of culvert from water.
Minor rust spots from rebar
within culvert.
headwall_retaining_walllo

minor scaling at bottom of
culvert due to water. Second
length of pipe in word is sightly
shifted out. Small section of rebar
expose the top left corner.

Grafit president long entire
length of pipe. Nearby 12 inch
RCP pipe, closed drainage

9 system, headwall_retaining_wall slo

Minor scaling on your bottom of
pipe due to water. Concrete
stamp on pipe: August 20, 1981,

4 headwall_retaining_wall slo
Minor scaling at bottom of pipe.
due to water. Sight cracking
starting to form within the

8 concrete. headwall_retaining_wall slo
Minor scour with in first and
second length connection. Minor
scaling of pipe due to water.

7 Ponding towards center of pipe. ~ headwall_retaining_wallslo

3 inch diameter chunk taken out
of side of culvert pipe
approximately 5 feet in.
Approximately 6 inch wide, 1 foot
long piece of concrete missing
from end of culvert at the
bottom of the pipe. Majority of

6 pipe shows ponding. headwall_retaining_wall slo

Minor scaling throughout pipe.

Scaling present were pipe inks

meet. Scaling on outside of

culvert. Vegetation restricting

3.5 flow at culvert opening, headwall_retaining_wall slo

Moderate scaling throughout
4.5 pipe due to water.
Moderate surface rust within
pipe. Pipe s partially bent at

headwall_retaining_wall slo

anlet. slope_steeper_than_2:1_
Moderate surface rust within
4 pipe. headwall_retaining_wall slo

Minor scaling at bottom of
culvert due to water, within both
4 pipes. headwall_retaining_wall slo

7 Minor scaling at bottom of pipes. headwall_retaining_wallslo

Pipe s labeled: “6-26-15, B11,
slope_flatter_than_2:1_

Stil has blue saran wrap
‘wrapped around the edge of
pipe. slope_flatter_than_2:1_

5 slope_steeper_than_2:

aran wrap stil seen on edge of

4 pipe, not obstructing outlet.  slope_steeper_than_2:

On top right side of culvert,
Starting from the beginning and
going 3 inches in there is a strip
of metal missing. Starting 3 feet
in on the left sde of the pipe
there's close to'5 feet of metal
missing along the left edge.

3 Major rust present. headwall_retaining_wall slo
“The sides of the culvert have
been rotted away causing the
pipe to be slightly crushed
Starting at pipe outlet and going
10 feet in, pipe has rotted away
on both sides and water is
running along streambed causing
major scour. Severe rust seen on

5 pipe. headwall_retaining_wall slo

Minor scaling at bottom of pipe.
due to water. Minor moss growth

2 seenainlet. slope_steeper_than_2.

Moderate scaling seen along.

4 bottom and sides of pipe. slope_steeper_than_2:1_

Minor surface rust along pipe.
Approximately 6 to 12 inches of
scour along pipe length atinlet. ~ headwall_retaining_wall sio

4.5 poor
6 fair
25 fair

3 fair

3 satisfactory

35 fair

45 fair

2 satisfactory

35 fair

5 satisfactory

3 fair

3.5 satisfactory

15 satisfactory

20 fair

5.5 fair

8 satisfactory

35 fair

4 satisfactory

5 satisfactory

7.5 satisfactory

25 satisfactory

25 satisfactory

25 satisfactory

3.5 satisfactory

4.5 poor

6 poor.

6 satisfactory

8 fair

4 fair

dry_aid_stone_brick
dry_aid_stone_brick
mortared_stone_brick

mortared_stone_brick

dry_aid_stone_brick

dry_aid_stone_brick

mortared_stone_brick

mortared_stone_brick

dry_aid_stone_brick

dry_aid_stone_brick

mortared_stone_brick

mortared_stone_brick

dry_aid_stone_brick

dry_aid_stone_brick

mortared_stone_brick

mortared_stone_brick

dry_aid_stone_brick

mortared_stone_brick

mortared_stone_brick

dry_aid_stone_brick

dry_aid_stone_brick

dry_aid_stone_brick

fair
fair
satisfactory

satisfactory

fair

fair

fair

fair

fair

satisfactory

satisfactory

fair

fair

satisfactory

satisfactory

fair

fair

satisfactory

fa

fair

satisfactory

Embankment has moderatino
Embankment has minor to no
Embankment shows minor no

Embankment shows minor no

Embankment shows minor no

Embankment shows modeino

Embankment has moderatino

Sporadic stones missing frcno

Moderate erosion leading fno

Embankment has moderatino

Moderate erosion on eithe no

Embankment is made up o'no

Embankment has moderatino

Embankment has a very stcno

Moderate erosion on both no

Embankment shows minor no

Embankment has minor erc no

Minor erosion on embanknno

Headwall has mortar missitno

Embankment has moderatino

General vegetation and tre no

Minor erosion starting to fcno

Embankment is comprised no

Embankment is comprised no

Embankment shows modeino

Embankm shows moderate no

Embankment has minor erino

Minor erosian seen on emt no

Embankment shows modeino

Minor vegetation growth around
inlet. fair
Moderate erosion and streambed. ~satisfactory
Stream shows minor erosion on

ight side. satisfactory
Electrical box approximately 8 feet
from headwal satisfactory
fair
Large tree stump approximately 5
feet away from outlet. poor
Moderate vegetation growth
covering outlet. General tree
growth poor
fair
Fallen limbs within stream and
opening in culvert, satisfactory

Streambed has severe erosian

along headwall on edge of culvert,

Fallen branches throughout

streambed. fair
Pipe i part of closed drainage

system, no culvert present.

Minor erosion of streambed. satisfactory
Close drainage system 12 inch RCP.

pipe exiting out same out fall.

Follow limbs and branches within

stream bed satisfactory

Fallen limbs and branches within
stream bed and a base of culvert. fair

Fallen trees and branches within
stream be ir

Vegetation overgrowth present

throughout stream. satisfactory
Large amounts of vegetation

overgrowth throughout headwall,

‘embankment and stream. fair

Fallen trees i the stream. fair

Minor vegetation and tree growth. satisfactory

Two side-by-side RCP pipes make
up culvert. Minor vegetation growth
around stream. fair

Fallen tree imbs and branches
throughout stream and at culvert
outlet. 18 inch RCP outlet pipe from
closed drainage system
approximately 10 feet away from
culvert. satisfactory
Close drainage system, outletis
clogged and fully submerged and
impossible to see through.
Wetland flag seen on tree for
approximately 6 feet away from
culvert pipe.

Minor foaming seen around outlet
Two outlet pipes from close
drainage systems located near
outlet of culvert. General tree
growth seen around outlet. Two
nearby wetland flags seen around
pipe outlets.

satisfactory

satisfactory

Located pipe inlet the ties into to
close drainage system across street.
Inletis close to 75% obstructed can
be inspected but other side cannot.

Multiple wetland flags located near
embankment and stream. Entire

system and flags appear to be

relatively new, less than five years

old. Located directly on the
Georgetown/Boxford line. good

Wetland flags seen throughout
stream and embankment. Large

uprooted tree stump located
approximately 4 feet away from

culvert. Located on Georgetown

Boxford Townline. Nearby property
markers appear to put pipe with in
Georgetown. good

Wetland flags located a long stream
and at headwall. Streambed show

signs of erosion. Small private

culvert located approximately 60

feet upstream. failing

Cut down trees partialy placed
within stream. Tree stump located

directly next to headwall. Allen flags
located throughout streambed and

at the headwall. failing
Covert located on private property,
inaccessible.

Privately owned 24 inch RCP culvert
feeding into culvert nlet. Close
drainage system flared end section
also feeding into culvert inl.
Streambed shows moderate signs
of erosion. Water s eating away at
initial bank and its blocked by tree
roots. ir

satisfactory

General tree grove seen around
embankment and wetland area.
Headwall and culvert are located
approximately 5 feet back from
existing retaining wall, looks to be

privately owned. satisfactory

710586

710586

710523

710519

710498

710497

71,0457

710456

71046

710461

710462

710855

71,0857

710439

710443

710448

710449

71082

710423

710408

710403

710353

710353

710355

71038

710325

7103

710289

710291

710365

710367

710372

710436

71,0437

710527

42.7026
4270274
4270475

4270499

4270394
4270381

4270027

4270419

27

4270002

4269978

4269896

4269914

4270063

4269796

4269818

4269849

42,6983
42.7067
4270692

4270724

4270689
4270703
4270814
271195

4271183

427117

4271185

27173

271191

42.70976

271114

4271116

42.7194



Culvert may not be capable of
handiing a heavy rain storm event.

Culvert is ponding at outlet. 12inch CMP culvert located

Upland area outside of outlet is approximately 15 feet away from

close to 6 inches higher causing outlet, likely privately owned. If

within_culvert,up ponding. Culvert to submerged streambed outside of outletis
Roadway pavement appears to be less than a stream,downstre close to 75% restricting excavated slightly it wil function

8-309% 11/2/202017:53 clear ewm s ves paved good 2 S2yes  overhead_wires no few years old. round  roadway_aligned  no_discernable_stream_channel  stagnant Ves_25_50% am sediment leaves  submerged corrugated_metal_pipe 12 7 10 35 fair none inspection within culvert, headwall_retaining_wall sio 5 fair mortared_stone_brick  satisfactory Embankment has moderatino no much better. fair 710526 42.71937
8-16 11/2/202018:15 clear wnb  culvert_was_not_located_d no Located on private property. 710458 427232
8-19 11/2/202018:17 clear wnb  culvert_was_not_located_d no Located on private property. 710449 42.71961
8-22 11/2/2020 18:19 clear wnb  culvert_was_not_located_d no Located on private property. 710411 4271792

No culvert present.

8-51 11/2/202018:54 clear wnb  culvert_was_not_located_does_no 710258 42.70335
8-53 11/2/2020 19:04 clear wnb  culvert_was_not_located_does_no 710258 42.70217

Pipe appears to have an
‘asphalt/tar mix covering
throughout the pipe. Mixis
starting to crack and his green
upstream,within_ from possible algae. Minor
8-310i 11/2/202019:13 clear ewm yes ves paved satisfactory. 20 31no no round  roadway_aligned no_discernable_stream_channel  no_dry_bottom  yes_<25% culvert leaves,sediment  at_stream_grade  corrugated_metal_pipe 12 1 9 0 satisfactory none surface rust at bottom of pipe.  headwall_retaining_wall sio 2 satisfactory  mortared_stone_brick  satisfactory Crack from top of head walno no satisfactory 710208 427

Tar/asphalt mix throughout pipe.

sediment leaves,b. Mixis cracking and missing some.
within_culvert,do ranches,vegetatio spaces. Moderate surface rust Thorn bush located along headwall
8-3100 11/2/202019:31 clear ewm s ves paved satisfactory. 20 3lyes  overhead_wires no round  roadway_aligned  no_discernable_stream_channel  no_dry_bottom  yes_<25% wnstream n_growth at_stream_grade  corrugated_metal_pipe 12 9 10 0 satisfactory none throughout pipe. headwall_retaining_wall slo 25 fair mortared_stone_brick  satisfactory Moderate vegetation grow no no and outlet. 710297 42.69985
within_culvert,up vegetation_growt culverthe Minor surface rust at bottom of
B-62i 11/2/202019:52 clear ewm yes ves paved satisfactory. 20 510 yes guardrail _satisfactory elliptical  roadway_aligned  no_discernable_stream_channel  no_dry_bottom yes_<25% stream hsediment,other at_stream_grade  corrugated_metal_pipe 60 2 52 0 satisfactory minor  adwall pipe. headwall_retaining_wall slo 4 satisfactory  dry_laid_stone_brick  satisfactory. Embankment has minor ve no no satisfactory 71,0346 42.69855
Guard rail shows moderate surface rust but Minor surface rust at bottom of General tree grove located near
8-620 11/2/2020 2008 clear ewm s ves paved satisfactory. 20 asyes  overhead_wires yes guardrail _satisfacton appears to be in good working order. elliptical  roadway_aligned  stream_aligned no_dry_bottom yes_<25% within_culvert  sedimentleaves  at_stream_grade corrugated_metal_pipe 60 2 56 0 satisfactory none 5 pie. headwall_retaining_wall sio 5 satisfactory  dry_laid_stone_brick satisfactory Headwall shows sporadic v no culvert. satisfactory 71,0344 42.69834
8-71 11/2/202020:34 culvert_was_not_located_d no Located on private driveway. 710324 42.69637
8-70 11/2/2020 2035 clear wb  culvert_was_not_located_d no Located on private driveway. 710308 42.69655
Cracking present all throughout the road and Sporadic patches of concrete
along the pipe length. No large pot holes or seen through pipe. Minor erosion
cracks present that would potentially harm a within_culvert,up seen were first and second length
8-87i 11/3/202013:15 clear ewm yes ves paved fair 2 50 no no ar. round  roadway_aligned  no_discernable_stream_channel  no_moist_bottom yes_<25% stream leavesother  at_stream_grade  reinforced_concrete_pipe 36 35 7 0 satisfactory none of pipe meet. headwall_retaining_wall sio 2 satisfactory  concrete_poured_ fair Minor vegetation growth. (no no satisfactory 71,0341 4269215
Approximately 1 oot into the
culvert there is a 2 inch diameter
piece of concrete missing. At
outlet opening there is 1inch of
Cracking seen all along roadway and along pipe rebar showing through. Minor
length. Guard rail appears to have minor rot mosh growth and scaling at
8-870 11/3/202013:36 clear ewm s ves paved fair 2 50 no yes guardrail fair starting at posts, but s stillin working order.  round  roadway_aligned  no_discernable_stream_channel  no_moist_bottom  no at_stream_grade  reinforced_concrete_pipe 36 36 0 0 satisfactory none bottom of pipe. headwall_retaining_wall slo 35 fair concrete_poured_ satisfactory Embankment is made up o'no no General tree growth. satisfactory 71,0341 42.6921
Cracks seen within culvert.
Cracking seen throughout roadway and minor Minor scaling at bottom of pipe.
cracking seen along pipe length. No major Second length of pipe has shift General tree growth seen within
8-80i 11/3/202013:59 clear ewm yes ves paved fair 2 S5yes  drainage_system,water_line no potholes seen along roadway. round  roadway_aligned  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade ~ reinforced_concrete_pipe 2 2 0 0 fair none away. headwall_retaining_wall sio 2 satisfactory  concrete_poured_ satisfactory Embankment shows modeino no inlet. fair 710326 42.69307
First pipe length of outlet has
separated causing large amounts of
Roadway shows cracking all along and along sediment to seep through. Outlet is
pipe length. Fire hydrant scene next to culvert Firstlength of pipe at outlet as a flared end section, with an nitial
area. Guard rail shows minor mosh growth on within_culvert,do leaves sediment,v separated causing a large amount width of 24 inches and an end of 46
8-800 11/3/2020 14:26 clear ewm s ves paved fair 2 S5yes  drainage_system,water_line yes guardrail fair top of rail and minor rotting at posts. other  roadway_aligned  no_discernable_stream_channel  no_moist_bottom  yes_<25% wnstream egetation_growth at_stream_grade  reinforced_concrete_pipe 2 2 a2 0 poor. none of sediment to seep through.  slope_flatter_than_2:1_ 25 fair Large amounts of general t no no inches. poor 710325 4269315
Concrete flared end section
approximately 30 feet away from
headwall likely from close drainage
system. Headwall and culvert are
General cracking seen a long roadway with no Minor cracking and scaling seen difficult to get to do to thorn and
8-770 11/3/2020 14:58 clear ewm yes ves paved fair 2 46yes  water_lineother yes guardrail fair major potholes. round  skewed >45°  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  reinforced_concrete_pipe 2 2 0 0 fair none within culvert. headwall_retaining_wall slo 4 fair concrete_poured_ satisfactory Embankmen no fair 710335 42.69423
Moderate thorn bush overgrowth 4inch HDPE pipe protruding from
hindered observations and direct ground near headwall, potential
measurements. Minor scaling at ilcit discharge. Large cut down tree
bottom of culvert. Minor moss at base of headwall. Stump and
growth at beginning of inlet. roots left in place and are impeding
Broadway shows moderate cracking with no Second length of pipe shifted water flow into inet. Tires seen at
8770 11/3/202015:13 clear ewm yes ves paved fair 2 46 yes  water_lineother no major potholes. round  skewed >d5*  no_discernable_stream_channel  no_dry_bottom  yes_<25% within_culvert  branches at_stream_grade  reinforced_concrete_pipe 2 2 12 0 fair none about 1inch down. headwall_retaining_wall 4 satisfactory  concrete_poured_ satisfactory Embankment shows minor no ves inlet. satisfactory 71,0336 42.69424.
Fallen trees throughout stream
bed. Large tree cracked on the
middle looks like t's about to fall
Minor cracking a long roadway. Roadway dips within_culvert,do Filled with large amounts of potential danger to roadway,
8-740 11/3/2020 15:48 clear ewm yes ves paved 2 4510 no entering both sides of nlet, round  roadway_aligned  stream_aligned no_dry_bottom  yes_50_75% wnstream sediment at_stream_grade  reinforced_concrete_pipe 2 12 2 0 fair none 4 sediment. headwall_retaining_wall 3 fair concrete_pre_cast_  satisfactory Minor erosian along abatet no no culvert, and headwall. fair 710314 42.69496
Concrete pad made culvert and
Culvert siting on top of concrete associated headwall unexpectable.
pad. Culvert pipe is on Corrugated metal pipe seen under
Minor cracking along roadway. Dips in roadway uninspectable due to concrete concrete pipe as well, origin is
8-74i 11/3/2020 16:08 clear ewm s no paved satisfactory. 2 45yes  overhead_wires drainage_system  no entering inlet. round  skewed_<ds®  no_discernable_stream_channel reinforced_concrete_pipe 2 pad. slope_flatter_than_2:1_ satisfactory Embankment s essentially no no unknown. 710316 42.69486
Potential culvert was located on
8-73 11/3/202016:25 clear wb  culvert_was_not_located_d no private property. 710258 42.69509
Headwall of culvert was locatable
Roadway shows minor cracking but looks to be. but the rest of the culvert and the
8-76i 11/3/202016:35 clear ewm yes no paved satisfactory. 2 no yes guardrail satisfacton well-kept. headwall was completely buried. 710235 42.69441
Roadway shows minor cracking but appears to
be in good working order. God rail shows.
significant surface rust but appears to be in Culvert outlet was unlocatable
8-760 11/3/202016:39 clear wb  culvert_was_not_located_d no paved satisfactory. 2 ves  overhead_wires yes guardrail _satisfacton good structural order. potentially buried under soil. 710235 42,6942

Minor scaling opening and
bottom of pipe. Minor moss
growth on outside and inside of Fallen tree imbs and branches near
B-85i 11/3/2020 17:02 clear ewm s ves paved satisfactory. 30 140yes  overhead_wires no Minor cracking and patches along roadway.  round  skewed_>d5"  skewed_<45" no_dry_bottom  no. at_stream_grade  reinforced_concrete_pipe 15 15 0 0 satisfactory none 3 pipe. headwall_retaining_wall slo 25 poor mortared_stone_brick  fair Moss growth seen over heino no inlet.
12 inch corrugated metal closed
drainage system outlet located next
toculvert outlet. Corrugated metal
outlet has guard rail post impaling
Minor surface rust on guard rails. Minor Moderate scaling at bottom and middle of pipe, blocking it
8-850 11/3/2020 17:21 clear ewm yes ves paved satisfactory. 30 140yes  overhead_wires yes guardrail _satisfacton cracking along roadway. round  skewed >d5*  no_discernable_stream_channel  stagnant Ves_50_75% within_culvert  sediment at_stream_grade  reinforced_concrete_pipe 15 75 15 05 fair none sides of pipe. headwall_retaining_wall slo 5.5 poor mortared_stone_brick  poor Embankment show severe no no completely. fair 710152 42.69228

710153 42.69265

Potential puncture at top of pipe
‘approximately 15 feet in, small
Guard rail shows minor surface rust. Roadway sediment buildup below. Minor General tree growth located on
8-3110 11/3/202017:51 clear ewm s ves paved satisfactory. 30 yes  overhead_wires drainage_system  yes guardrail _satisfacton has minor cracking. round  skewed_<5*  no_discernable_stream_channel  no_moist_bottom  no perched corrugated_metal_pipe 12 12 0 0 fair none surface rust throughout pipe.  slope_steeper_than_2:1_ 6 failing Embankment shows severcno no embankment and wetland area.  poor 710152 42.69221

Pipe s likely part of closed drainage
8-311i 11/3/2020 18:03 clear ewm  culvert_was_not_located_d no paved satisfactory. 30 ves  drainage_system no Minor cracking along the roadway with patches. round corrugated_metal_pipe 12 system, pinis on top of catch basin. 71015 4269249
Moderate scaling at bottom of
pipe. Entrance of pipe has
moderate scaling and exposed
bar.

8-86i 11/3/202018:17 clear ewm yes ves paved satisfactory. 2 80no no Roadway shows minor cracking and patches.  round  skewed_>d5"  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  reinforced_concrete_pipe 12 12 0 0 fair minor  culvert el headwall_retaining_wall slo 5.5 fair mortared_stone_brick  fair Embankment has moderatino no fair 710146 42.69224
Second length of pipe is shifted Pipe is comprised of ductile iron
‘down and left approximately 1 and a reinforced concrete pipe,
inch. Pipe is comprised of Ductile appears to be connected
within_culvert,up iron pipe and reinforced concrete somewhere i the middle. Fallen
8-860 11/3/202018:31 clear ewm yes ves paved satisfactory. 2 80yes  overhead_wires no Roadway shows minor cracking in patches.  round  skewed_>d5"  no_discernable_stream_channel  no_dry_bottom  yes_<25% stream sedimentleaves  at_stream_grade ductile_iron_pipe 12 10 10 0 satisfactory none pipe connected together. slope_flatter_than_2:1_ 6.5 fair Embankment has minor erino no utiity pole located at pipes outlet.  satisfactory 710149 42.69209
Moderate scaling on sides of
pipe and presumably the bottom
as well. Sporadic missing divots in
Roadway is cracking slightly with some patches. concrete. Metal grates placed in Fallen branches and trees leading
Guard rail shows moderate rust and partial leaves vegetation front of culvert, preventing into water body. Portion of a utiity
8-82i 11/3/2020 19:00 clear ewm s ves paved satisfactory. 2 6510 yes guardrail fair rotting a posts. round  roadway_aligned  no_discernable_stream_channel  flowing Yes_25_50% upstream _growth,branches at_stream_grade  reinforced_concrete_pipe 60 2 8 15 fair none debris from falling in. headwall_retaining_wall slo 3.5 poor concrete_pre_cast_ poor Moderate erosion around (yes no pole s leading into water body.  poor 710188 42,6928
‘Abutting neighbor mention beaver
Moderate scaling of sides and activity with in and outside of
presumably bottom of pipe. culvert. Potential beaverdam
within_culvert,do leaves sediment)b ‘Sporadic places of rebar showing located just outside of culvert
8-820 11/3/2020 19:26 clear ewm s ves paved satisfactory. 2 65yes  overhead_wires no Minor cracking in patches along roadway. round  roadway_aligned  stream_aligned flowing Ves_25_50% wnstream ranches at_stream_grade  reinforced_concrete_pipe 60 as 60 12 fair none 7 through. headwall_retaining_wall slo 4 failing concrete_pre_cast_ Embankment as severe ercyes no outlet. failing 710189 42.69271
Pye Brook crossing located at B -
82.No culvert found. Close drainage
8-81 11/3/202019:45 clear wnb  culvert_was_not_located_d no system located at point. 710195 42.69306
8-95 11/3/2020 2001 clear wnb  culvert_was_not_located_d no No culvert was found, 710126 4268939

Minor vegetation growth. 18 inch
tree approximately 3 feet away

8-7% 11/4/202013:13 clear other yes ves paved fair 2 no no Cracking seen along roadway. round  skewed 45  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  reinforced_concrete_pipe 12 12 0 0 good none slope_flatter_than_2:1_ 5 satisfactory General vegetation growth. no no from culvert outlet, good 7101 4269320
Culvert inlet was not found
potentially buried under sediment

8-79i 11/4/202013:48 clear other  culvert_was_not_located_d no paved fair 2 no no Minor cracking seen along roadway. no and leaves. 7101 4269305
B-1001 11/4/202013:57 clear other yes ves paved 2 85no no Minor cracking along length of roadway. round  skewed_<45*  no_discernable_stream_channel  no_dry_bottom  no at_stream_grade  reinforced_concrete_pipe 18 18 0 0 good none headwall_retaining_wall slo s fair dry_laid_stone_brick  satisfactory Embankment has spots of 10 no satisfactory 71,0069 42.68723
Guard rail appears to be struck by a
vehicle/broken in multiple sections. Cracking Adjacent catch basin outlet directly
8-1000 11/4/2020 14:31 clear other yes ves paved satisfactory. 2 85yes  drainage_system yes guardrail failing along sections of roadway. round  skewed_<d5*  skewed >45° no_moist_bottom  yes_<25% within_culvert  sediment at_stream_grade  reinforced_concrete_pipe 18 15 16 0 good none 9 slope_flatter_than_2:1_ 10 satisfactory General vegetation growth no no next to culvert outlet satisfactory 71007 42.6872

Minor scaling at waterline.
Minor delamination/spalling at
outlet. Culvert is comprised of

Roadway has 2 foot tall mortared stone walls, branches,vegetati three side-by-side 24 inch
acting as traffic safety. Minor cracking seen long. on_growth leaves, culverthe diameter RCP pipes. Span across Close drainage outlet located near

8-1010 11/4/202015:00 clear other yes ves paved satisfactory. 195 40yes other,drainage_system yes other  satisfacton roadway. round  roadway_aligned  stream_aligned no_moist_bottom  yes_<25% downstream  sediment at_stream_grade  reinforced_concrete_pipe 2 2 0 0 satisfactory minor  adwall 23 all pipes s 89" headwall_retaining_wall 2 satisfactory  mortared_stone_brick  satisfactory Isolated moderate voids/utno no culvert. satisfactory 71,0087 42.68687

Culvert comprised of 3 - 24 inch ‘smalltrees located in front of ilet.

Roadway shows minor cracking. 2 foot tall RCP pipes with  span of 10inch tree located directly above

B8-101i 11/4/202015:37 clear other yes ves paved satisfactory. 195 40yes  drainage_system,other yes other  satisfacton mortar and stone wall acting trafficsafety.  round  roadway_aligned  no_discernable_stream_channel  no_moist_bottom  no at_stream_grade  reinforced_concrete_pipe 2 2 0 0 good none approximately 9 feet. headwall_retaining_wall 25 satisfactory  mortared_stone_brick fair be no no ay. satisfactory 71,0088 42.68702
Minor cracking along roadway. Cracking seen Culvert inlet is located within a

8-97i 11/4/2020 16:07 clear other yes ves paved satisfactory. 25 405yes  overhead_wires no along pipe length. round  roadway_aligned  no_discernable_stream_channel  no_dry_bottom  yes_50_75% upstream leaves at_stream_grade  hdpe 14 12 0 0 good none slope_steeper_than_2: 25 fair One and a half feet off of e no no ditch satisfactory 71,0044 42.6876
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B-970

B-1100

B-1101

B-115i

B-1150

B-1101

B-1140

B-61i

B-610

B-312i

8-3120
B-3130

B-313i

B-3141
B-3140

B-315i

B8-3150

8-3160

8-316i

8-317i

8-3170

8-720

8-72i

8-102i

8-1020

B8-1060

8-106i

B-111i

B-1110

11/4/202016:38 clear

11/4/202016:55 clear

11/4/2020 17:10 clear

11/4/202017:37 clear

11/4/202018:00 clear

11/4/202018:24 clear

11/4/202018:51 clear

11/4/2020 19:13 clear

11/4/202019:29 clear

11/4/202019:48 clear

11/4/2020 2008 clear
11/4/2020 2033 clear
11/5/202013:17 clear

11/5/202013:33 clear

11/5/202013:53 clear

11/5/2020 14:22 clear

11/5/2020 14:42 clear

11/5/2020 15:12 clear

11/5/202015:25 clear

11/5/202015:54 clear

11/5/2020 16:13 clear
11/5/2020 16:26 clear

11/5/2020 16:46 clear

11/5/202016:58 clear
11/5/2020 17:08 clear

11/5/202017:33 clear

11/5/202017:42 clear

11/5/2020 18:04 clear

11/5/202018:23 clear

11/5/202018:32 clear

11/5/2020 18:50 clear

11/5/2020 19:34 clear

11/5/202019:48 clear

11/6/2020 1301 clear

11/6/202013:42 clear

11/6/202013:55 clear

11/6/2020 14:17 clear

11/6/2020 14:45 clear

11/6/202015:02 clear

other

other

other

other

other

other

other

other

other

other

other
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yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves

culvert_was_not_located_does_no
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yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes ves
yes no

yes ves
yes ves
yes ves
yes no

yes ves
yes no

yes ves
yes ves
yes ves
yes ves
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paved

paved
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paved

paved

paved

paved

paved

paved

paved

paved

paved
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paved

paved
paved

paved

paved

paved

paved

paved

paved

paved

paved

paved

paved

paved

paved

paved

paved

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

good

satisfactory.

satisfactory.

satisfactory.
satisfactory.

satisfactory.

satisfactory.
satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

satisfactory.

fair

fair

satisfactory.

satisfactory.

satisfactory.

satisfactory.

405 yes

3810

38 yes

4510

45 yes

50 yes

50 yes

5510

55 yes

45 yes

45 yes

45 yes

45 yes

60 yes

60 no

60 yes

60 yes

35 yes

35 yes
40 yes

40 yes

37 yes
37 yes

30 yes

30 yes

30 yes

30 yes

30 yes

30 yes

28 yes

28 yes

50 yes

50 no

55 yes

55 yes

35 yes

3510

overhead_wires

overhead_wires

overhead_wires

overhead_wires

water_line

overhead_wires
overhead_wires

overhead_wires

water_line

overhead_wires,water_line

drainage_system

other,water_line,gas_line

gas_inewater_line,other

other,water_line

as_lin
other,water_line

other,water_line

other,water_line
water_ne,other

other,water_line

other,water_line

water_ine,other

other,water_line

water_ine,other

other,water_line

drainage_system,water_line,gas_line

drainage_systemgas_linewater_lne,

overhead_wires

overhead_wires,gas_line

overhead_wiresgas_line,drainage_sy:

overhead_wires

yes

no

no

guardrail

guardrail

guardrail

bollard

guardrail

good

Minor cracking seen along roadway. Minor
cracking seen along pipe length.

Minor cracking/dips seen on roadway.

Cracking and dip seen a along roadway.

General cracking along roadway.

Minor cracking seen along roadway.

General cracking along roadway.

General cracking along the roadway.

Guard rail has minor surface rust, Visible patch
along roadway and along pipe length.

General cracking and patches long roadway.
Patch along pipe length.

Minor patches along roadway. Surface rust

satisfacton along guard rail.

Patches along roadway. Minor surface rust on

satisfacton guard rail

faiing,

fair

Minor cracks and patches and roadway.

Minor cracking and patches in roadway.

Minor cracking along roadway.

Minor cracking along roadway.
Minor cracking along roadway.

Minor cracking along roadway.

Minor cracking along roadway.
Minor cracking along roadway.

Minor cracking along roadway.

Minor cracking along roadway.

Minor cracking along roadway way.

Minor cracking along roadway.

Minor cracking along roadway.

Minor cracking along roadway.

Roadway shows minor cracking. Bollard likely
part of concrete and steel cable guard rail,
Ballard has exposed rebar and i actively
overturning,

Minor cracking along roadway.

Roadway shows moderate cracking in minor
tholes.

Moderate cracking and potholes along
roadway.

Cracking along pipe length.

Cracking along pipe length. Manhole on side of

roadway connecting culvert pipes.

Minor cracking along roadway.

Minor cracking along roadway. Guard rail
appears to have several bent posts. Guard rail
shape appears to be relatively intact.

round

round

round

round

round

round

round

ound

round

round

ound

round

round

round

round

round

round

round

round
round

round

round
round

round

round

round

round

round

round

round

round

round

round

round

ound

round

round

roadway_aligned

roadway_aligned

roadway_aligned

roadway_aligned

roadway_aligned

roadway_aligned

roadway_aligned

skewed_<ds®

skewed_<ds®

roadway_aligned

roadway_aligned

skewed_<ds®

skewed_<ds®

roadway_aligned

roadway_aligned

roadway_aligned

roadway_aligned

skewed_<ds®

skewed_<ds®
skewed_<ds®

skewed_<ds®

skewed_<ds®
skewed_<ds®

roadway_aligned

roadway_aligned

skewed_<ds®

roadway_aligned

roadway_aligned

roadway_aligned

roadway_aligned

roadway_aligned

roadway_aligned

roadway_aligned

roadway_aligned

roadway_aligned

stream _aligned

no_discernable_stream_channel

skewed_>d5°

stream_aligned

skewed_<ds®

stream _aligned

stream _aligned

no_discernable_stream_channel

skewed_<ds®

skewed_<ds®

no_discernable_stream_channel

no_discernable_stream_channel

no_discernable_stream_channel

no_discernable_stream_channel

no_discernable_stream_channel

skewed_<ds®

no_discernable_stream_channel

no_discernable_stream_channel

no_discernable_stream_channel
no_discernable_stream_channel

no_discernable_stream_channel

no_discernable_stream_channel
no_discernable_stream_channel

no_discernable_stream_channel

no_discernable_stream_channel

no_discernable_stream_channel

no_discernable_stream_channel

no_discernable_stream_channel

stream _aligned

stream _aligned

skewed_<ds®

skewed_<ds®

stream_aligned

skewed _>45°

stream _aligned

no_dry_bottom

no_dry_bottom

no_dry_bottom

no_dry_bottom

no_dry_bottom

flowing

stagnant

no_dry_bottom

no_dry_bottom

no_moist_bottom

no_moist_bottom

no_dry_bottom

no_dry_bottom

no_dry_bottom

no_dry_bottom

no_dry_bottom

no_dry_bottom

no_dry_bottom

no_dry_bottom
no_dry_bottom

no_dry_bottom

no_dry_bottom
no_dry_bottom

no_dry_bottom

no_dry_bottom

no_dry_bottom

no_dry_bottom

no_dry_bottom

no_moist_bottom

no_moist_bottom

stagnant

stagnant

flowing

flowing

no at_stream_grade
no at_stream_grade
no at_stream_grade
no at_stream_grade
no at_stream_grade
no perched

no submerged

no perched

no at_stream_grade
no at_stream_grade
ves_<25% within_culvert  leaves,sediment  at_stream_grade

ves_<25% within_culvert  sediment leaves at_stream_grade
Ves_25_50% within_culvert  sediment leaves at_stream_grade
no at_stream_grade
no at_stream_grade
within_culvert,up
ves_<25% stream leavesother  at_stream_grade
no perched
other,leaves,sedi
Ves_25_50% upstream at_stream_grade
ves_<25% within_culvert  sediment at_stream_grade
Ves_25_50% within_culvert  sediment at_stream_grade
no at_stream_grade
within_culvert,up
Ves_50_75% stream sediment at_stream_grade
Ves_25_50% within_culvert  sediment at_stream_grade
no at_stream_grade

other,vegetation_

downstream,with growth,sediment,|

completely_obstructein_culvert e buried_clogged_col

within_culvert,do sediment,otherle
aves

completely_obstructewnstream at_stream_grade

completely_obstructcupstream other,sediment

upstream,within_

ves_75_100% culvert sediment at_stream_grade

within_culvert,do

completely_obstructcwnstream sedimentother  at_stream_grade

ves_<25% within_culvert  other perched
completely_obstructcupstream other

no at_stream_grade

leaves vegetation

yes_<25% upstream _growth at_stream_grade
no at_stream_grade
yes_<25% upstream debris_trash,other at_stream_grade
no perched
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hdpe

corrugated_metal_pipe

corrugated_metal_pipe

smooth_metal_pipe

smooth_metal_pipe

hdpe

hdpe

hdpe

hdpe

corrugated_metal_pipe

corrugated_metal_pipe

corrugated_metal_pipe

corrugated_metal_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe
reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe
reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

corrugated_metal_pipe

corrugated_metal_pipe

reinforced_concrete_pipe

reinforced_concrete_pipe

hdpe

hdpe

reinforced_concrete_pipe

reinforced_concrete_pipe

1
12

15
12

0 good

0 fair

0 good

0 good

0 good

0 satisfactory

24 fair

0 good

0 good

0 fair

0 fair

0 poor.

0 failing

0 satisfactory

0 satisfactory

0 fair

0 satisfactory

3 fair

0 satisfactory
0 satisfactory

0 fair

0 satisfactory
0 satisfactory

0 satisfactory

0 failing

0 fair

0 poor.

0 failing

0 satisfactory

0 satisfactory

2 good

1 satisfactory

0.5 satisfactory

0.5 satisfactory

none
none
none

headwall,c
minor  ulvert
none

culverthe.

moderate adwall

culvert,ot
severe  her

minor  culvert
none
none
none
minor  culvert

moderate  headwall

none

none

none

moderate culvert

none

none
minor  headwall

none

none
none

none

none

none

none

none

none

culverthe.
moderate  adwall

none
none

culverthe.
minor  adwall
none

4 Channel lined with rocks.
Puncture located at segment
ioint and edge of roadway.

headwall_retaining_wall slo

slope_steeper_than_2:1_

Small puncture located near
5 outlet side.

Two pieces of steel rebar
7 partially blocking pipe outlet.

headwall_retaining_wall slo
headwall_retaining_wall slo

Sediment buildup halfway within
the culvert. Slight bend in middle

7 of pipe. Minor rusting atjoints. ~ headwal_retaining_wallslo

Inlet has bottom of pipe missing.
approximately 3'inward. Signs of
potential beaver fence at one
point. Pipe s elevated
approximately 1 oot in the air.
Pipe is submerged and cannot be
inspected inside. Bottom half of
pipe entrance appears to be
missing. Scour appears to be
around the culvert pipe and

10 along ditch.

other,slope_steeper_than_i

slope_steeper_than_2.

Scouris located at base of inlet. ~slope_steeper_than_2:1_

Cascading slope at end of

8 culvert.

Moderate rusting at water level
Tar lining has worn away at water
level. Minor section lost near

6 pipe inlet.

slope_flatter_than_2:1_

slope_steeper_than_2.

Ruston present at waterline. Tar
lining has worn away a
‘waterline. Minor rusting at oint. ~headwall_retaining_wall sio

Moderate surface rust
throughout pipe. Pipe lined with

an asphalt/tar mix.

Approximately 12 inches of right

side of pipe is missing, Moderate

to severe surface rust throughout

pipe. headwall_retaining_wallslo

Bottom and sides of pipe missing
from outlet to more than
halfway. Top pipe pipe i lined
with tar/asphalt mix. Severe
surface rust.

On leftside of pipe there are
four strips of rebar showing
through. Minor cracking forming
on right side of pipe.

Second length of pipe has shifted
approximately 2 inches outward
frominlet,

headwall_retaining_wall slo

slope_steeper_than_2:1_

slope_steeper_than_2.

Left side opening has a sizable:
crack. Second length of pipe is
shifted up and to the right. Minor
moss growth. Opening of pipe

4 has a flared end section. slope_flatter_than_2:1_

Scour located underneath

ending of pipe. Roots growing

over entrance. Inside the second
length of pipe is shifted up and to
the left. slope_steeper_than_2:1_

Top section of culvert is cracked

and slightly shifted at opening.

That second length of pipe there

is approximately a 2 inch opening.

and it just shifted slightly to the
right headwall_retaining_wall slo

Minor scaling along bottom and

sides. headwall_retaining_wall slo

headwall_retaining_wall sio

Second length of pipe is lightly.

shifted apart. Small piece of

concrete missing from pipe top.  slope_steeper_than_2:1_
Second length of pipe s lightly.

shifted away. slope_steeper_than_2:1_
veadwall_retaining_wallslo

Suck length of pipe i slightly
shifted out, with a miscellaneous
stone in the middle. slope_flatter_than_2:1_
Headwall has collapsed in on
culvert completely obstructing
front end of outlet. When culvert
was found it was completely
covered with sediment and
vegetation, headwall_retaining_wall slo
Obstructions are restricting full

inspection of the culvert. headwall_retaining_wall slo

slope_flatter_than_2:1_
Inlet opening has exposed rebar
and several chunks of concrete
missing, with rebar falling into
the culvert. slope_fltter_than_2:1_
Culvert has large pieces of

concrete missing and exposed

rebar. Inside of culvert is

completely obstructed by

sediment, preventing inspection. headwall_retaining_wall slo
Middle length of pipe has

moderate rock buildup. Minor

surface rust at bottom of pipe.

Wetland flag mark next to culvert

6 outlet. headwall_retaining_wall slo

Culvert opening s blocked by
large stone preventing
4 inspection.

Minor moss growth. Minor
scaling a bottom of pipe. Covert
opening appeared to be
purposefully obstructed with
rocks. 1inch diameter blue pipe
coming out of and throug!
culvert. Culvert length
measurement is an

2.5 approximation,

headwall_retaining_wall slo

headwall_retaining_wall slo

1 inch diameter blue pipe
sticking out of where culvert may
be.

8 headwall_retaining_wall slo

‘Small 2 inch tear on bottom left
side of culvert inlet. Rubber O-
ring at the base of pipe has fallen

3 off and is laying on base.

Minor scaling at bottom of pipe.

Slight cracking on outside edge of

pipe.

headwall_retaining_wall sio

8 headwall_retaining_wall slo
Minor scaling at bottom of pipe.
Where pipe