Rt. 47/Hadley Street and Titan Pier Road at Dry Brook
Culvert Replacement Concept

South Hadley, MA

Site Description

Rt. 47/Hadley Street and Titan Pier Road cross Dry Brook approximately 300 feet west
of the intersection of Rt. 47/Hadley Street and Sullivan Lane. The existing structure is
a round pipe constructed of concrete at the inlet and corrugated metal at the outlet,
and there appears to be a larger chamber in the structure between the inlet and
outlet pipes. The culvert appears to change direction under South Hadley Road or
Titan Pier Road. The culvert diameter is 4 feet at the inlet, resulting in a severe
constriction of the stream’s approximately 16-foot bankfull width. The crossing is
undersized for all peak flows assessed under existing and future climate conditions.
Noted structural deficiencies include embankment piping and damage to the culvert
joints, headwalls and wingwalls, and armor.

Proposed Concept

1  Replace the existing metal pipe culvert with an open-bottom arch with a span of
approximately 22 feet to accommodate a future estimated bankfull width of
approximately 17.4 feet associated with an estimated 20% increase in bankfull
flows due to climate change,

U This will result in a crossing that meets the Massachusetts River and
Stream Crossing Standards, which require a span of 1.2 times the stream’s
bankfull width.

1  The proposed culvert replacement design concept will:

U  Provide increased hydraulic capacity to reduce flooding risk and to allow
water and debris associated with larger storms to pass.

U0  Decrease potential for road overtopping during heavy precipitation.

U  Reduce geomorphic risk by realigning the culvert and eliminating changes in
structure material and dimensions.

a Improve the passability of the structure
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Image 3: Typical detail of an open arch culvert designed to meet MA Stream Crossing Standards
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Image 1: Existing structure inlet during field visit on
November 24. 2020.

Image 2: Existing structure outlet during field visit on
November 24, 2020. Note the large scour pool, eroded
banks, and perched outlet. Also note the change from
concrete at the inlet to corrugated metal at the outlet.

Image 4: Interior
of the existing
culvert during §
November 24, \§

2020 field visit.
Note the change
in culvert
alignment at the
chamber in the
background.

Site Prioritization Summary

Scaled Crossing Priority Score (0-1): 0.75

Impact Score (1-5): 4

Hydraulic Risk Score (1-25) (Existing/Future): 20/20
Geomorphic Risk Score (1-25): 16

Structural Risk Score (1-25): 12

AOP Benefit Score (1-25): 15

Existing Crossing Characteristics
Material: Corrugated metal pipe, concrete
Structure Width: 4 feet (inlet), 5 feet (outlet)
Structure Height: 4 feet (inlet), 5 feet (outlet)
Structure Length: Approximately 107 feet
Bankfull Width: Approximately 16 feet

Hydraulic Capacity Summary
Total Drainage Area: 0.71 miles?
Existing Structure Capacity: 87.5 cfs
Estimated Peak Flows:

Recurrence Existing Future
Interval
10-year 88.4 cfs | 106 cfs
25-year 121 cfs 145 cfs
50-year 149 cfs 179 cfs
100-year 178 cfs 214 cfs

Notable Assessment Findings

1 High potential for transportation disruption and
flood impact potential

9 Severe constriction

9 Structure changes material, size, and direction
between inlet and outlet

Preliminary Opinion of Cost*
Total project cost: $1,600,000

1Actual project cost may range from -30% to +50% of the quoted
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Proposed Enlérged and Realigded
Open-Bottom Arch Culvert with
22+Foot Span (shown to scale) -

Rt. 47/Hadley Road and Titan Pier Road
Culvert Replacement Concepts, South Hadley, MA

Disclaimer: This map is not the product of a Professional Land Survey. It was created by Fuss & O’'Neill, Inc. for General Reference and is not a legally authoritative

Proposed Realignment
of Dry Brook

Restore Eroded Banks
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Restore Existing Tailwater
Scour Pool to Recreate
Natural Channel
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Hillside Avenue at Buttery Brook
Culvert Replacement Concept

South Hadley, MA

Site Description

Hillside Avenue crosses Buttery Brook approximately 0.25 miles south of the
intersection of Rt. 202/Granby Road and Hillside Avenue. The existing structure is a
3-foot round pipe constructed of concrete set in concrete headwalls at the inlet and
outlet. A Contech manhole was observed near the crossing on the road surface and a
created basin that appears to be associated with stormwater management is located
in the woods adjacent to the inlet. The crossing has adequate capacity to pass most
or all peak flows under existing and future climate conditions, however, the site is
subject to elevated structural and geomorphic risk. Severe constriction of the
stream’s approximately 11-foot bankfull width has caused extensive scour at the
outlet that has undermined the structure and an asphalt scour protection pad that
was previously poured at the outlet. This asphalt now remains as a floating shelf
over the scour hole. Sinkholes are also forming behind the headwall at the outlet.

Proposed Concept
1  Realign the crossing and replace the existing culvert with an open-bottom arch
or three-sided box culvert with a span of approximately 16 feet to accommodate
a future estimated bankfull width of approximately 12.2 feet associated with an
estimated 20% increase in bankfull flows due to climate change.
0 This will result in a crossing that meets the Massachusetts River
and Stream Crossing Standards, which require a span of 1.2 times
the stream’s bankfull width.
1  The proposed culvert replacement design concept will:
U Relieve constriction and reduce potential for scour and erosion
0 Reduce geomorphic risk by realigning the culvert
u Improve the passability of the structure
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Image 3: Typical detail of an open arch culvert designed to meet MA Stream Crossing Standards

Image 4: View downstream of the culvert outlet during the
November 25, 2020 field visit. Note the severe bank erosion.

Image 1: Existing structure inlet during field visit on
November 25, 2020. Note the inlet drop and
misalignment of the stream with the inlet.
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Image 2: Existing structure outlet during field visit on
November 25, 2020. Note the large scour pool, severely
eroded banks and undermined endwall, and perched
outlet. Also note the two perched stormwater pipes (to
the right of the outlet in this photo).

Site Prioritization Summary

Scaled Crossing Priority Score (0-1): 0.75

Impact Score (1-5): 4

Hydraulic Risk Score (1-25) (Existing/Future): 4/8
Geomorphic Risk Score (1-25): 16

Structural Risk Score (1-25): 20

AOP Benefit Score (1-25): 15

Existing Crossing Characteristics
Material: Concrete

Structure Diameter: 3 feet

Structure Length: 166 feet

Bankfull Width: Approximately 11.3 feet

Hydraulic Capacity Summary
Total Drainage Area: 0.74 miles?
Existing Structure Capacity: 170 cfs
Estimated Peak Flows:

Recurrence Existing Future
Interval
10-year 78.0 cfs | 93.6 cfs
25-year 106 cfs 127 cfs
50-year 129 cfs 155 cfs
100-year 154 cfs 185 cfs

Notable Assessment Findings

9 Severe scour at the outlet has undermined the
endwall and caused the formation of sinkholes and
a large scour pool

1 High flood impact potential

1 Critical structural deficiencies include culvert
blockage, embankment piping, and poor structural
integrity and alignment

Estimated Replacement Cost Range?
Total project cost: $900,000

1Actual project cost may range from -30% to +50% of the quoted
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