CUmulative EmectsiAnalysis'
WEW _e‘-" e'rgy Offshore the Oregon Coast
ANpreposal to the Wave Energy Working Group of the
j-" Ocean Policy Advisory Council

September 2007

D‘h%lfhan Allen, Robin Hartmann, Greg McMurray, and
f"f-'-:- _- _ Cathy Tortorici

==
— —_—
_‘_

_i-|-



IENS o GumulativesEifecty =

ouncil of Environmental Quality’s (CEQ)
lions for implementing the National
ental Policy Act define cumulative

.

= e |mpact on the environment (... encompassing the

= f*'enwronmental [ecology, biology, physical] parameters and
- ’ﬁuman dimension (economic, social, etc.) which results form the
‘i':‘" ~  Incremental impact of the action when added to other past,

= ~ present, and reasonably foreseeable future actions regardless of
- what agency (Federal or non-federal) or person undertakes such

actions (40 CFR § 1508.7).”
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Stic apprieach (ecosystem-hased management) to
Sticllf JFLE g rmpacts
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AUEINITS | 10 determine the cumulative environmental conseguences
Of el o on Py delineating cause and effect relationships between
ml I?r:pc e-actlons and resources, ecosystems, and human

-~ —cor munltles of concern.
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— 'T‘Flé'analysis uses information to develop recommendations for

~~ management practices and actions that, where possible, will provide
sustainability to socioeconomic interests while maximizing the long-
term biological/physical integrity of the ecosystem.
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=W S m s ergy development — The development of wave energy

g -

— = (O "Sl'fappllcable to marine reserves or open-water aquaculture) off
— the Oregon Coast is reasonably forseeable. How can we learn from

present development to forecast future development and impacts
-~ (negative, positive, or neutral) on the ecosystem and human

communities.
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_;’ ‘effects, on a give resource, ecosystem, and
mmunlty of all the actions taken, no matter
C raI nonfederal, or private) has taken the

i
—

1dual effects from disparate activities may add up or interact to

= -j ause additional effects not apparent when looking at the individual
Se effects one at a time. The additional effects contributed by actions
_ =tmre|ated to the proposed action must be included in the analysis of
_"_ cumulative effects.

- - * \Wave energy development — We need to look at
current ocean uses, the effects of those actions on the
ocean to date, and overly the potential development of
wave energy facilities to get a sense of future effects.
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- need to be analyzed in terms of the specific
system and human community being affected.

| .e ntal effects are often evaluated from the perspectlve of the
sed a action. Analyzing cumulative effects requires focusing on the
_?? ce, 'cosystem and human community that may be effected and
veloping an adequate understanding of how the resources are

: "z- pfrble to effects.
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. ave energy development — This analysis should focus not only

:_'* —=Qﬂihe development of each specific wave energy facility up and
- down the coast, but also on how the ecosystem and human

-~ community (general economic, specific fishing interests, cultural
aspects, etc.) could be affected. What are they key points of
susceptibility that we need to consider?
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tical to analyze the cumulative effects of an action on
Ihe list of environmental effects must focus on those
/ I eanmgful

indaries for evaluating cumulative effects should be expanded to
tat which the resource is no longer affected significantly or the
ffects are no longer of interest to affected parties.
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== ESWave energy development — Perhaps this means that we need

S —
g

= (G thlnk about the distance between wave energy facilities, the size
= = ofthe parks, or the total number that could be placed along the

== Oregon Coast when conducting this analysis. Since we cannot
- realistically examine everything, what are the most fundamental
Impacts, I.e., develop a matrix with different rankings to identify
important parameters.
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e effects on a given resource, ecosystem, and human
re rarely aligned with political or administrative

=

7.-%;5 "typically are demarcated according to agency responsibilities,
Inty lines, grazing allotments, or other administrative boundaries.
ecause natural and socio-cultural resources are not usually so aligned,
&= each political entity may actually manages only a piece of the affected
= __-_.,‘"_.,.- esource or ecosystem. Cumulative effects analysis on natural systems
~  must use natural ecological boundaries and analysis of human
%: ~ communities must use actual socio-cultural boundaries to ensure all

.~ effects.
_* Wave energy development — What is an appropriate ecological
boundary to consider? It should be based on sound scientific

principles. What socio-cultural boundaries exist on the Oregon
Coast?
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JICIPIES o Cumulativ

effects may e fect results from the accumulation
f similar effects or synergistic interaction of different

L
B

—'.' actions may cause effects to build up through simple addition
_;t e and more of the same effect), and the same or different actions
ma "'-’!a roduce effects that interact to produce cumulative effects greater
.' n the sum of the effects.

°=Wave energy development — Some believe that the placement of
~wave energy facilities could additively create more rocky reef
= habitat; the same facilities could work synergistically to produce
changes in whale migration patterns.
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“effects may last 1 or many years beyond the life and
used the effect.

_ ';* s cause damage lasting for longer than the life of the

-.-_-53*""“ (e.g., acid mining drainage, radioactive waste

nination, species extinction). Cumulative effects analysis needs to
€ ,;v -EELE best science and forecasting techniques to assess potential

: _ “catas erhIC consequences in the future.

e
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‘j ”"hAﬂave energy development — Some believe that creation of rocky
reef habitat will occur if anchoring systems are left in place.
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: , ecosystem, and human community must be
ms of |ts capauty to accommodate additional effects,
W time and space parameters.

= r\rHJ/Jrg, -ﬁd to think in terms of how resource, ecosystem, and human
rorm 0 1f|es will be: modified given the action’s development needs.
The n ﬁsi effective cumulative effects analysis focuses on what Is

;:: ceded to ensure long-term productivity or sustainability of the

r --l-_._—_
=

T = - [ESOUICE.

—“‘Tﬁ::ﬁ'/ave energy. development — How can wave energy development
——— off the Oregon Coast be designed to ensure long term productivity
- = anadisustamability ofi ocean resources and the economic viability of

the Coastal economies?
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2 effects can have varied effe
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following category: Multiple actions, Additive Process (Type 3).

Wpes of Cumulative Effects

depending on the project’s size, scope, and
location. The development of wave energy projects off the Oregon Coast best

Table 1-4. Types of cumulative sffects

Type 1 — Repeoted “odditive” effects from o
single proposed project,

Example: Construction of o new road through a
national park, resulting in continual draining of
rood salt onlo nearby vegetation.

Type 3 — Effects arising fram multipla sources
iprojects, point sources, or general affects
associated with development) that offec
anvironmental rasources additivaly,

Example: Agricultural irrigation, domestic
consumption, and industrial cooling aclivibies
that all contribute 1o drawing dewn a
groundwater aguafar,

Type 2 — Stressors from a single source thal interact
with receiving biota o hove an “interactive”™ |
imenlinear] net effact, '

Example: Organic compounds, incleding FCBs, that
biomagnify up feed chains and exert disproportionate
toxicity on roptors and large mammals.

Type 4 — Effects arising from mulfiple sources that
affect environmental resources in on interactive (i.e.,
countarvailing or synergistic) fashion.

Example: Discharges of nufrients ond heated water to
a river that combine fo couse an algal bloam and
subsaquent loss of dissolvad oxygen that is greater
than the additive effects of sach pallutant.
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11 Steps of a Cumulative ..
Effects Analysis

Table 2-1

protected by legislation or planning go

ecologically important?

culturally important?

economic mportant?

impeortant to the well-being of a human community?

Is the proposed action one of s ral similar past. present. or future actions in the same geographic area?
({Regions may be land management units, tersheds, regulatory regions, states, ecoregions, etc.) Examples:
timber sales in a national forest, hy 2velopment on a i incinerators in a community

the proposed action? Example: relea.
individual sepfic sy

ns of regional, national, or global public con Examples:
of chlorefluorocarbons fo the atmosphere; conversion of wetland habitat fo farmland located in a migratory

s identified important adverse or

effect issues? Examples: National Forest Plan EIS; Federal Energy Regulatory Commission
Basinwide EIS or EA.

ct been historically significant, such that the importance of the resource is defined by past loss, past
gain, or investments to restore resources? Example: mudiiat and salt-marsh habitats in San Francisco Bay.

Might the proposed action invelve any of the fo ng cumulative effects issues?

long range transport of air pollutants resulting in ecosystem acidification or eutrophication
air emissions resulting in degradation of regional air quality
release of greenhouse gases resulting in climate modification
loading large water th discharges of sediment, thermal, and toxic pollutants
reduction or contamination of grcundwater supplies
>gical regimes of major rivers and estuaries

rm containment and posal of hazardous wastes

ation of persisten bioaccumulated substances through the food chain
decreases in the quantity and quality of soils
loss of natural habitats or historic character through residential, commercial, and industrial development

xmic, or cultural effects on low-income or minerity communities resulting from ongoing
pment

habitat fragmentation from infrastructure construction or changes in land use
habitat degradation from grazing, timber harvesting, and other consumptive uses
migrating fish and wildlife populations
ogical diversity
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Magnitude of Impact
S
—

Time Frame for Project-specific Analysis

Time Frame for Cumulative EHects Analysis

Cumuiatve ENect




- communities of concern

E
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T h'::-’f the analysis discusses
==t _J_(’_lf ocean uses like fishing interests,
:, jale watching, existing refuges, etc.
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Stepsr T —
elieracterize. the, resources, ecosy, il —
fILIff)EL ommunltl’ga%ﬁtlfled durlng scoplng In
SIS Of rrw IESH; OISER IOACHENOE 210 CAPACITYA 1o
- withstand stresses.

& 24
-

® Tformation could come from the
— ,F ee dsport project information and the
== _0“u|d come from the October, 2007

- __-

' "4 “workshop on ecological effects of wave
- _energy off the Oregon Coast.
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MERCOMTUMES: |

wrmgruu ‘for this could come from the
ﬁprOJect and other existing
murme—k SOUICES.
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igure 12.1: SEA Assessment Method Flow Diagram

‘ Will the device interact with the SEA topic (eg birds)?H No H No Effact ‘

Yes

—‘ Generic Interactions (Effect Magnitude) ‘

How will the device
interact with the SEA
topic?

i 4‘ Existing Evidence ‘

A

Current Understanding

v

Stage 1: Identification of Generic
Effects

What are the key receptors that will be affected by the devices?

Are these receptors
located within the SEA
Study Area? No —® No Effect

Yes

What will be the effect on the receptor?

¢ —| How important is the receptor to the SEA
How potentially significant topic?
¥ will the effects be?
¢ How sensitive is the receptor to the
impact?

What is the likelihood of the
effect occurring? —

Stage 2: Assessment of Effect Significance

> Conclude and map levels of effect
¢ significance (noting whether mitigation
has been taken into account or not)

What recognised mitigation

can be implemented to avoid,
reduce or offset any significant —
effects?

‘ Determine confidence of the assessment results

'

Identify monitoring and further work requirements

Stage 3:
Assessment
Confidence and
Monitoring




Step'9

Ine the Magnitude and Significance
of Cumulative Effects

Table 4-1. Example table using quantitative description of effects (within a given level of
uncerfainty) on varlous resources
| | | Cumulative
Resource |  PastActions | Present Actions | Proposed Action | Future Actions | Vgl
-_-? | ! = IF_. — — f— e — —t
Air Quality | Mo affect on 50, ' 20% increose in 50, | 10% increazein 50, | 5% increase in 50, | 35% increase in
| | 50,
Fish 50% of 1950 2% of fish S% increase infish | 1% of fish | 4B% of 1950 fish
papulabon lost papulation lost populalion populotion los population lost
I I [ S
Wallands l 78% of presetflament 1% of existing 0.5% of axisling | 1.5% of ewsiing 95% of prased-
wallands kos! - walonds lost wationds lost watlonds [os! annu- | Hement wetlonds
| annually for 5 years ollyfor 10 years | lostin10 years




W Step10 —
Jity or add a emativw

2, Or mitigate significant cumulative

F‘ .'-

SV EN y I portant Outcome — The analysis should
re\ i list of recommendations on Industry
ﬁlopment along the Oregon Coast.

""I'he Terrltorlal Seas Plan could cross-checked
- against the analysis to ensure consistency with
state policy on ocean conservation.
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JfJUFEJ‘ tlon coming from the Reedsport
L] act could be used to make

"_—-|- .._n.—- -
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= recommendations for future industry
= "Jelevelopment
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Potential Methods for, —
Analyzing Cumulative: Effects

Table A-1. Hypothetical checklist for identifying potential cumulative effects of a highway project

Pmposed Action Other
Potentlallmpacl Past | Present | Future | Cumulative
Area Mitigation | Actions | Actions | Actions |  Impact
Topography and
'-ml:

h"uatvr Quality
Alr Qualm;

Aquatic
Resources

Terrestrial
Resnurces

Land lUse

st -“----_

Publlc Services

Gammunlt\f
ructure

Others

KEY: * low aduerse effect ™ maderate adverse effect h|gh ad.uerse PffECt
+ beneficial effect O noeffect
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: Potential Methods for,
S Analyzing Clmulative Effects

.

RESOURCE COMPONENTS

PROJECT  SPawning  Migiation  Secimant
Incubation Movement  Tronason

ﬂ
S

7
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Networl
diagrams
and syste
are an ex
for deline

PRIMARY

Removal of
businesses

SECONDARY

Loss of residentiol
property tax revenue

Reduction in com-
munity housing stack

Displacement of

people

Loss of commercial
property tox revenue

Loss of sales fox
revenue

_ Potential Methods for,
=2 ‘Analyzing Cumulative Effects

TERTIARY

Decreose in community
residentiol revenue

Increased demand
for housing

Payment of relocation
gxpenses

Change in local

i —

TETRARY

Increase in property
fax rate

Increase in se! ling
price of available
homes

Increased spoce in

school enrolIment " local schools

Change in areq
population

Decrease in.communily
commercial revenue

L.oss of jobs—————Increase in number

of unemployed

Lower sfate subvention
revenues

Increase in property
fax role

Increase in welfare
payments

Increase in unemployment
benefits paid
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Potential Methods for..

Table A-2. Habitat loss by historic period in Commencement Bay, WA
(modified from USACE 1993)

Total Lost Habitat (includes
Historical Records histarical records and Acres Remaining
Historic Period Habitat Type of Lost Habitat photographic evidence)

mudflat 'EI
marsh "" ]

mudfiat f05
marsh 415
mudfiat 42
marsh a4
mudfiat 45
marsh
F

1541 - Present mudfiat
rmarsh
:
marsh

- el
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Potential Methods for.. —

Production of
4 Oirganic Matter

Acoretion/
Erveion

Chatarand
Floar
Salimity
Inward
Flow Lizturbanee Berime

+ Extreme Hydrolegical Events
# Vertical Land Movement
* Blomna

Mot Sediment re-suspersion o ineme
pateniil for conaminan: irunsport if sadimenis
wape goniaminabs]
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Potential Methods for, e
~ Analyzing Cumulative Effects
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Potential Methods for. —

RESOURCE AND
IDEMNTIFY RANGE SPATIAL TEMPORAL MPACT

OF RESDURCES SCOPING SCOPMNG INTERACTIONS

Trands Arnlyaia

Tablas amd Mairices

Models

Mag Dvaslay
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JJ/JrJr analysis™inrtiiat infermation gained over time could be used
:?.*?: aly3|s and cenfirm forecasting of effects.

A siger rU ror mlttee should be established to pick the contractor and
OVErSEe 1 _naIyS|s

N ;\LJJF Imec lafe potentlal funding source could be the Oregon Wave Energy

. :._-_"_._ ""-"-E) ..:_._ -—
e - p—
.__.—-—- B

_'-:":"'

= ~ & The analy5|s can be phased in over time, with the first phase devoted to
information gathering and the second phase devoted to analysis and
_ ~ recommendation development.

e

® This analysis does not have to cost millions of dollars to produce.
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