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Lower Blackstone River

ﬁ Other Blackstone Watershed Dams Rhode Island

1997 Reconnaissance
Investigation

Problem Identified -
degradation of riverine
habitat and impediments to
diadromous fish migration.

2004 Preliminary
Restoration Plan to provide
fish passage at four dams.

No further Corps
involvement due to FERC

RIDEM & NRCS partnered
to provide passage at three
dams

2010 RIDEM purchased
EWD

Later 2010 requested Corps
to evaluate restoration
alternatives at EWD



Specify Problems
and Opportunities

Inventory and
Forecast Conditions

Formulate
Alternative Plans

Evaluate Effects oi
Alternative Plans

Compare Alternative
Plans

Select Recommended
Plan




28-37% of the wetland habitat in MA and RI

Problems & Opportunities o o T

p p 30% loss in BRW since 1700’s

eloss and degradation of wetlands N

*loss and degradation of riparian habitat

*loss and degradation of riverine habitat
eloss and degradation of pond habitat

eloss of diadromous fish

edegraded water and sediment quality

*F:' 1/2 of the lakes and ponds in BRW
=% are eutrophic or hypereutrophic

Lots of available information
(URI, NBEP, EA Engineering, NRCS, UMASS, CDM,
BRWA, BRWC/FOBRW...)




Manageable RiverInputs

Land Use &
Buffers

Instream Physical Point & Non-Point
Barriers Source Discharges

Water & Sediment

River Response

Hydrology & Sediment & Habat

- ; : Availability &
Quality I Hydraulics I Woody Debris Quality

Invertebrates

Unsustainable and hizh impact
lamd use practices alter hydrology,
increase sediment & nutrient
loading and impair habitat guality,
which can creates over production
of algae and nuisance vegetation,
pitimately decreasing species
diwersity and ecosystem health.

Valued Ecosystem
Reptiles Components

Species

Diversity & Amphibians
Abundance

Fish Uncontrolled discharges impact
natural hydrology by
increasing/decreasing flow.
Discharges can add to

instream barriars disrupt the natural flow of the river, iImpairing water sediment/nutrient loading and

guality by restricting flushing, increasing algal production. Barriers limit impair water/habitat guality.
habitat by altering banks, riparian areas and stream bed. Barriers prevent Primary productivity is altered.
natural migration of fish and aguatic invertebrates. The river system is Speciesdiversity is at risk with
lessdiverse and less desirable overall ecosystem health. declining habitat quality.




_diadromous fish to reestablish a self-sustaining,
-7« populations in the Lower Blackstone River and-"

' "tributaries ;
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Identify Restoration Measures
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Denil-style fish passage

Nature-like bypass
Rock ramp
Hydropower facility removal

Hydropower facility partial
removal




Alternative Plans
0 — No Action “Without Project Condition”

Federal Government or local interests do
not implement a project to achieve the
planning objectives

-Render projects underway useless

-No improvement in habitat, water
qguality, connectivity etc.
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B — Nature-like bypass through hydropower
raceway

1. Long bypass (300’) no dam alteration

2. Short bypass (214’) and lowering dam 2’

_ Weston Solutions, Inc.|




PLANTINGS
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C — Denil fish passage on right/west side of river

Denil adjacent to hydropower facility

Denil and lowering dam 2’

Denil through the hydropower raceway
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Evaluate Alternatives
Compare to No Action and each other
e Quantity & quality of habitat
e Cost

e Other beneficial & adverse effects (e.g., envir,
social, economic etc.)

P&G Criteria for Evaluating Federal Water Projects
(Completeness, Effectiveness, Efficiency &
Acceptability)

How do we quantify benefits (outputs)?
Passing ability (up & down)
Habitat improvements — WQ, hydrology, benthic habitat etc.

USFWS HEP (1980) — assumption that gty & quality habitat is numerically
describable;

Species specific index is used to rate the quality of habitat (0-1). This HSI is
then multiplied by habitat available to produce Habitat Units (HU).
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Pool/weir V-slot Denil Nature-like Pool/weir V-slot Denil Nature-like

Fishway Type Fishway Type

19 Studies
26 Species
101 Records

C.M. Bunt, T. Castro-Santos & A. Haro 2011. River Research and Applications

DOES NOT ACCOUNT FOR REDUCED PASSAGE EFFICIENCY WITH CONSECUTIVE STRUCTURES




Passing/ Objective Available

Improvement X  Relative X = Habitat Unit
Index Importance

Habitat

Passing/improvement Index
0 = Not effective/No change
0.25 = Low pass/Min improvement
0.50 = Mod-High up pass, limited down pass/Mod improvement
0.75 = High pass/High improvement
1.0 = Optimal pass/Optimal improvement

X

Planning Objective Relative Importance

0.25 = Riparian habitat
0.25 = Hydrology, sediment transport, water quality, benthic habitat
0.25 = Potamodromous fish migration

1.0 = Diadromous fish migration

X

Potential Habitat (acres)
6 = Riparian habitat
21 = Hydrology, sediment transport, water quality, benthic habitat
206 = Potamodromous fish migration
206 = Diadromous fish migration

Habitat Unit




Fish Passing Index Other Objectives

Hydro, Sed
Trnspt, WQ,
Diadromous Potamod- Benthic NIEET
Alternative Fish romous Fish Habitat Habitat

No Action 0] 0) 0) 0]
Full dam removal 1 1 1
Long nature-like bypass, no alteration to dam

Short nature-like bypass, lowering dam two feet

Denil, no alteration to facility or dam

Denil, lowering dam two feet

Denil through the hydropower raceway

0 = Not effective/No change

0.25 = Low pass/Min improvement

0.50 = Mod-High up pass, limited down pass/Mod improvement
0.75 = High pass/High improvement

1.0 = Optimal pass/Optimal improvement




Passing/ Objective Available

Improvement X  Relative X = Habitat Unit
Index Importance

Habitat

Habitat Units

Hydro, Sed
Diadromous  Potamod- Trnspt, WQ, Riparian
Alternative Fish romous Fish Benthic Habitat Total Units

No Action 0 0 0 0.0 0

Full dam removal 206 52 1.5 264
Long nature-like bypass 155 39 0.0 194
Short nature-like bypass & lower dam 175 44 0.4 222
Denil adjacent to hydropower 103 13 0.0 116
Denil adjacent to hydropower & lower dam 124 18 0.4 143
Denil through the hydropower raceway 103 13 0.0 116




Total Project Costs

Alternative

No Action

Full dam removal

Long nature-like bypass

Short nature-like bypass & lower dam
Denil adjacent to hydropower

Denil adjacent to hydropower & lower dam

Denil through the hydropower raceway

Total Units

0

Total Costs

$0
$2,233,000
$2,229,000
$2,525,000
$1,268,000
$1,763,000

$2,108,000




Cost Effectiveness
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Incremental Cost Analysis

How many $ more does next plan cost for
each additional benefit?

Alternative Cost ($/1000) HU IC ($/1000)
0 No Action $0 0 $0

C-1 Denil adjacent to hydropower $1,268 116 $1,268

C-2 Denil adjacent to hydropower & lower dam  $1,763 143 $495

B-1 Long nature-like bypass $2,229 194 $466

IC/IHU
($1000/HU)

$0




If Dam Removal is not an option

Alternative Cost ($/1000) IC ($/1000)
0 — No Action $0 $0

C-3 — Denil thro»”, - hydropower raceway $2,108
C-2 — Denil adjacent to hydropower & lower dam  $1,763

B-1 — Long nature-like bypass $2,229

IC/IHU
($1000/HU

$0




Other Beneficial & Adverse Effects

Existing
Category Condition Dam Removal
Diadromous Fish Poor ++
Potamodromous Fish Poor ++
RTE Species Poor ++
Vegetation Poor +
Water Quality Poor
Benthic Aquatic Habitat Poor
Riparian Habitat Poor
River Hydrology Poor
Sediment and Woody Debris Transport Poor
Waterfowl Poor
Recreation Moderate
Aesthetics Poor/Moderate
Cultural and Historic Properties Good
Air Quality Moderate/Good
Noise Moderate

Change
index Description Points

0] No change expected or offset by other factor 0
Some negative effects
Substantial negative effects
Some positive effects
Substantial positive effects




Relative Degree of Change

Alternative
A Full dam removal

B-1 Long nature-like bypass

B-2 Short nature-like bypass & lower dam

C-1 Denil adjacent to hydropower

C-2 Denil adjacent to hydropower & lower dam
C-3 Denil through the hydropower raceway

Supported Plans

A — Full Dam Removal
B-2 — Short Nature-like Bypass & Lowering the Dam
C-1 — Denil adjacent to hydropower










