Biologically Sound Stream
Crossings
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Adult Spawning
Migrations




Spawning Habitat
Eggs & Alevin

Requirements:

* Clean, well oxygenated
gravels




Salmon Fry —,

Atlantic Salmon Fry

Requirements:
 Margin habitats with
slow-moderate current

 Sufficient invertebrate
Prey
 Interstitial spaces




Early Parr

Requirements:

 Habitat with
moderate-swift
current

e Sufficient invertebrate
prey

« Adequate interstitial
spaces




L_ate Parr / Pre-smolt

Requirements:
e Require larger
shelters

o Appropriate water
chemistry

« Ability to emigrate
from natal streams at
certain times of the
year

At this stage salmon make
extensive movements

seeking appropriate winter
« Overwinter cover habitat
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Importance of Movement

Daily movements
Changes In habitat conditions
Reproduction

Exploit vacant habitat

Population continuity

Dispersal



Flow contraction (turbulence)

Inlet or Outlet drop
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Excessive velocities
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Insufficient water depth
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Physical barriers

Debris accumulation

Absence of bank edge areas
Discontinuity of channel substrate



Flow Contraction
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Excessive
Velocities



Scour Hole




Outlet Drop
(Perching)



Tail Water
Armoring



|nsufficient Water
Depth
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Importance of Small Streams

Make up a large percentage
of stream miles

Cumulatively provide more
habitat than large rivers

Support species not found In
larger streams and rivers

Provide important spawning
& nursery habitat for fish




Impacts of River & Stream Crossings

e Habitat loss and degradation

* Roadkill leading to loss of populations
 Alteration of Ecological Processes

* Reduced access to vital habitats

* Population fragmentation & isolation

* Disruption of processes that maintain
regional populations



MA Riverways
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ROADS
(3,585 km)
and
RAILROADS
(432 km)
inthe

Chicopee Watershed |}
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Source:
MA Riverways
Program



STREAM
CROSSINGS

ROADS - 1.936
and
RAILROADS - 224
inthe

Chicopee Watershed
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Source:
MA Riverways
Program



Potential
Stream
Barriers

Roads,
RailRoads,

and Dams

Source:
MA Riverways
Program




River and Stream Continuity
Partnership

* University of
Massachusetts
Amherst

 MA Riverways
Program

 The Nature
Conservancy

River & Stream Continuity Project
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ODbjectives of the River/Stream
Continuity Project

e Technical guidance and standards for
river/stream crossings

* VVolunteer program to inventory and
evaluate dams, culverts and other stream
crossing structures

o System for prioritizing crossing
structures for upgrade or replacement



MA Programmatic General
Permit (PGP)

All temporary and permanent crossings of
waterbodies shall be suitably culverted,
bridged, or otherwise designed to withstand
and to prevent the restriction of high flows,
and so as not to obstruct the movement of
aguatic life indigenous to the waterbody
beyond the actual duration of construction.



MA Programmatic General
Permit (PGP)

 New permanent crossings shall conform with the
General Standards contained in the August 6, 2004
“Massachusetts River and Stream Crossing Standards:
Technical Guidelines”

* Open bottom arches or bridge spans are generally
preferred over traditional culverts and are required for
Category 1/non-reporting projects.

* Well-designed culverts may be used where site
constraints make use of an open bottom arch or bridge
span impractical (requires consultation with the Corps
under the Category 2 or IP review process)



MA River & Stream Crossing Standards:
General Standards

Where:
 Fish bearing streams and rivers

Goals:
 Fish passage
e River/stream continuity
e Some wildlife passage



General Standards

Bridge span preferred

If a culvert then embedded > 2 foot; > 1 foot and 25%
for round corrugated culverts

Natural bottom substrate within culvert (matching
upstream and downstream substrates)

Spans channel (1.2 x bankful width)

Designed to provide water depths and velocities at a
variety of flows that are comparable to those found In
upstream and downstream natural stream segments
(e.g. low flow channel)

Openness ratio > 0.25 (calculated in meters)
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Openness
Ratio
(meters)




Important Considerations
for Culvert Replacement/Upgrades

e Stream channel adjustments and
structure stability

e Upstream head cutting

* Loss or degradation of upstream
wetlands

» |Loss of flood control in developed
watersheds



Designating Stream
Standards

Optimum

High priority

General




Assessment Field Forms
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List of Road Stream Crossings:
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MA Crossing Structures Scoring System
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