Merrill, Hannah
From:
Sent:
To:
Subject:

Darlene Schanfald [darlenes@olympus.net]
Saturday, February 09, 2013 8:36 AM
zSMP
Additional comments: Chapter 2,; aquaculture; climate change

From: Darlene Schanfald
COMMENTS INCLUDE:
Aquaculture
Chapter 2
Climate Change/Sea Level Rise
==============================================
AQUACULTURE
Please see the following slide and note the citation for the article with the original graph.
Aquaculture
http://www.healthandenvironment.org/uploads/docs/KorrickCHEcall2.7.2013.pdf
slide 3
Concentrations of PCBs, dioxins, and pesticides in salmon comparing farm raised,
location where salmon were grown or purchased, and wild.
From: Hites et al. Science 2004
http://search.proquest.com/docview/213595410/13C268DCCD1666507F7/3?accountid=2257
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ABSTRACT

The annual global production of farmed salmon has increased by a factor of 40 during the past two
decades. Salmon from farms in northern Europe, North America, and Chile are now available widely
year-round at relatively low prices. Salmon farms have been criticized for their ecological effects, but the
potential human health risks of farmed salmon consumption have not been examined rigorously. Having
analyzed over 2 metric tons of farmed and wild salmon from around the world for organochlorine
contaminants, we show that concentrations of these contaminants are significantly higher in farmed
salmon than in wild. European-raised salmon have significantly greater contaminant loads than those
raised in North and South America, indicating the need for further investigation into the sources of
contamination. Risk analysis indicates that consumption of farmed Atlantic salmon may pose health risks
that detract from the beneficial effects of fish consumption.
*
*

Received for publication 12 September 2003.
Accepted for publication 21 November 2003.

1

Yellow = Farmed salmon, Yellow = grocery and of unknown origin salmon, Green = wild salmon
This is not only a human diet issue, but is also problematic for those that die in the pen, escape into the wild,
and have their wastes either drop into the sediments as feed for other animals, or recycled into fertilizers.

SMP CHAPTER 2
While this may not be a pleasant email to receive, I must recommend that Chapter 2 be totally revised and that
there be better definitions of "major" and "minor" developments.
This chapter of setbacks should be self contained. One should not have to be sent to another chapter or other
documents All relative information should be in this one chapter for the ease of reader's (including builders)
comprehension and the saving of a lot of time.
The script section of major and minor does not well dovetail with Table 2-1.
The Habitat Buffers are too shallow. These are not protective buffers for a 75 yr period when we already are
experiencing, and will increasingly experience, sea level rise and extreme wave action and water runup on land.
Please think "75 years of buffering" and "sea level rise, king tides, and wave actions at high tides--which, too,
are increasing."
There is insufficient definition of businesses could claim a part of their business is "water dependent."
Would we allow office buildings, though set back from the 200' buffer allow some water dependent structure
because they fly in customers on float planes?
Campgrounds. In all the uses within the buffer zones, campgrounds should be for low footprint. I.E. only for
hikers and bikers. Camping should be self-sufficient. No built amenities or campfires. Carry out trash. Toilet
facilities should be available.
Transportation infrastructure. Due to sea level rise, flooding, etc., transportation infrastructure should not be
built in these areas.
Golf courses should be well back from the buffers. Herbicides should be disallowed on golf courses close to the
water ways.
Sewage and other such infrastructure should not be in buffer zones as they will eventually be under water, could
decomposes, and the water could cause sewage and stormwater backups.
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P.2-2: 2.3.3.d "minimize" interference with surface navigation." I'm not clear what this means. An example of
"surface navigation," please. Should we "minimize" or make sure it does not happen?
Natural Designation. P. 2-4: 2.4.4.6 b. new single family residences and subdivisions should not be
allowed. Same for c. public roads and infrastructure. Same for e. creation of net lots. Xs should be place in
the Table for these uses.
P.2-5:

2.5.3. f & g. Again, unwise to allow in the buffer area.

P. 2-12 Shoreline Residential Intensive: Again, unwise to allow subdivision and more homes. These should
be back beyond 200' of the OHWM.
P. 2-13 Commercial, Industrial. Non water oriented facilities should not be allowed. This could open it up to
intensive use facilities, such as restaurants, etc., which would mean that level of sewage and utility
infrastructures.
Marine Waterfront: Living facilities (unless on board boats) and non-water oriented structures should be
disallowed.

CLIMATE CHANGE
I spoke with Hedia Adelsman, Ecology's Climate Change Office. She referred me to the agency's GUIDANCE
policy. This isn't being acknowledged by departments, but should be. The point is that for a few years,
Ecology has suggested climate change and sea level rise be considered in all its planning and approval actions.
Following is the web link and extracted data on Ocean and Coastline,
Chapter 6
https://fortress.wa.gov/ecy/publications/publications/1201004h.pdf
Impacts of Climate Change on Ocean and Coastlines
( Full Report: http://www.ecy.wa.gov/climatechange/ipa_responsestrategy.htm#REPORT )
Climate change will affect coastal and marine environments in distinct ways:
*Sea level rise and storm surge will increase the frequency and severity of flooding, erosion, and
seawater intrusion-thus increasing risks to vulnerable communities, infrastructure, and coastal
ecosystems.
*Increased ocean acidity will affect marine ecosystems and Washington's commercial shellfish
industry.97
*Warmer marine temperatures could alter the magnitude, frequency, and duration of harmful algal
blooms and cause harmful effects to humans and animals.98
*Together, these impacts will have profound effects on Washington's coastal and marine areas and
the resources they provide to our communities, wildlife, economy, and our way of life.
Hardened or armored shorelines
Many shorelines have been hardened with concrete, steel,gabions, or armor stone to prevent erosion.
Such reinforcement usually results in the elimination of shoreline vegetation and cover that is important to fish
and other wildlife.
Levels of risk vary by location, and many specific impacts, such as the following, are possible:
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* Coastal roads will be subject to more frequent closures and more frequent repairs.
* Shoreline parks will be subject to increased damages and closures. Access to the water and to natural
shorelines will become more difficult as water levels rise and people construct hardened shorelines in response.
* Intrusion of seawater could damage equipment and strain the capacity of wastewater and stormwater systems.
*Backflow of water through stormwater pipes could cause localized flooding in low-lying areas. Drainage of
low lying
areas will become more difficult, and stormwater management may require installation of tide gates, control
works, and pump systems.
*Higher water tables and increased flood events may increase corrosion of underground utilities.
*Contaminated sites within shoreline areas may be affected by changes to water tables and increased flooding,
spreading contaminants to Puget Sound and coastal marine waters.
*Sea level rise may affect fuel storage facilities and pipelines. Large oil handling facilities constructed their
tanks, containment areas, and pipeline conveyance systems based on current water levels. Changes to the water
level could alter the stability of the ground or the flow of groundwater, increasing the chance of a spill reaching
Washington waters.
* Increasing storm severity off the Pacific Northwest coast could increase the risk of vessel incidents and oil
spills.
*Puget Sound river deltas will be more vulnerable to longer duration flooding, high water tables, and increased
salinity, which could affect coastal agriculture and restoration projects.
*Limiting new development in highly vulnerable areas.
* Protecting the shoreline from rising sea levels using green or "soft" alternatives to traditional "hard" shore
armoring, seawalls, and dikes.
*Accommodating rising sea levels through engineering and construction practices or raising the height of
piersor buildings.
*Managing retreat from highly vulnerable sites.
*Restoring and maintaining wetlands, preserving sediment transport processes, and preserving habitat for
vulnerable species.
*Enhancing monitoring and research of ocean chemistry changes and effects on marine ecosystems.
Actions:
1. Evaluate and propose revisions of laws and rules that govern land use, shoreline management, and other
programs to effectively address sea level rise and other climate change impacts.
2. Develop guidance and require state agencies to integrate current and anticipated coastal climate impacts into
planning, policies,
programs, and investment decisions related to:
*Land use.
*Transportation.
*Shoreline management.
*Economic development.
* Facility siting and design.
*Conservation and restoration.
*Emergency preparedness.
3. Require all projects that the state funds, permits, or approves in vulnerable coastal areas to consider the
effects of sea level rise and
other coastal hazards. Evaluate alternatives to reduce vulnerability and protect communities and coastal
ecosystems.
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4. Identify essential public infrastructure at risk and develop a decision-making process to determine when to
protect, retrofit,
relocate, or manage retreat.
5. Revise oil spill response plans to consider climate change. The plan revisions should include geographicspecific response strategies based on risk assessments and considerations of changes in infrastructure and
logistical support.
6. Recommend an institutional arrangement to align state agencies' coastal adaptation strategies and actions,
help prioritize actions
across state agencies, and enhance emergency preparedness and response to extreme weather events.

Washington State has a unique array of coastal and estuarine environments along the Pacific Ocean and Puget
Sound. Around 70 percent of Washington residents live in counties that border the coast.96 Coastal tourism,
marine industries, and Washington's robust commercial fishing industry provide important jobs that sustain
coastal communities. Washington's coastal areas and marine waters are not only an important economic engine
for the state but also are central to the quality of life we enjoy. They provide vital recreational, transportation,
and cultural benefits to Washington residents and support a stunning array of wildlife.
Climate change imposes pressures on coastal environments already experiencing environmental stressors from
human activities and population growth. Rising sea level, storm surge, ocean acidification, and other climate
impacts will pose serious risks for coastal communities and wildlife.
Because Washington has more than 3,000 miles of marine shoreline and a growing coastal population,
understanding and planning for the effects of climate change on these environments is of paramount
importance. The following sections describe the scientific understanding of the impacts of climate change on
Washington's coasts and outline key strategies to support state and local efforts to protect these areas and lower
risks to our communities and ecosystems.
96 U.S. Census Bureau (2010).
Sea level rise is expected to vary across regions of Washington State depending on several factors,such as
changes in local land levels caused by tectonic movement, sedimentation patterns, and changes in wind patterns.
Projections of sea level rise in Washington developed by Ecology and the University of Washington's Climate
Impacts Group (see Table 1) indicate that Puget Sound and the central and southern outer coast (on the Pacific
Ocean) are likely to experience more sea level rise than the northwest Olympia Peninsula. Through movement
of the earth's crust, the northwest Olympic Peninsula is rising at a rate that is likely to offset rising sea levels in
that region for most of the 21st century.102
WA State Projected Sea Level Rise/SLR in our Strait area
2050 5 to +14 inches
2100 -9 to +35 inches
Source: Mote et al. (2008)
Washington, Oregon, and California are jointly funding a National Academy of Sciences study to evaluate sea
level rise on the West Coast for the years 2030, 2050, and 2100.
http://www.westcoastoceans.org/index.cfm?content.display&pageID=119 The study will provide updated
projections of sea level rise for Washington. The final report will be published in summer 2012 and will cover
both global and local sea level rise factors and estimates.
Flooding and damage to coastal communities. Rising sea levels will increase the frequency and severity of
coastal flooding, increase erosion, and result in greater levels of storm damage along developed shorelines. The
5

hazards associated with coastal areaswill grow, and the demand for protection and reconstruction will increase.
Coastal defenses may become necessary in places where they do not yet exist. Existing defenses-including
seawalls, and dikes- may become more vulnerable and need to be repaired or expanded.
At the same time, pressure for people to retreat from vulnerable areas and maintain natural coastal ecosystems
will increase. Communities will face increasingly complicated decisions about balancing demands for
stabilizing the shorelines with calls for protecting habitats and publicly accessible shorelines.
102 Mote et al. (2008).
Hardened or armored shorelines
Many shorelines have been hardened with concrete, steel, gabions, or armor stone to prevent erosion. Such
reinforcement usually results in the elimination of shoreline vegetation and cover that is important to fish and
other wildlife.
With increased vulnerability to coastal hazards, many communities will need to increase their attention to
emergency management, hazard mitigation, and the costs of preparing for and recovering from natural
disasters. Levels of risk vary by location, and many specific impacts, such as the following, are possible:
*Coastal roads will be subject to more frequent closures and more frequent repairs.
* Shoreline parks will be subject to increased damages and closures. Access to the water and to natural
shorelines will become more difficult as water levels rise and people construct hardened shorelines in response.
* Intrusion of seawater could damage equipment and strain the capacity of wastewater and stormwater systems.
Backflow of water through stormwater pipes could cause localized flooding in low-lying areas. Drainage of low
lying areas will become more difficult, and stormwater management may require installation of tide gates,
control works, and pump systems.
*Higher water tables and increased flood events may increase corrosion of underground utilities.
* Contaminated sites within shoreline areas may be affected by changes to water tables and increased flooding,
spreading contaminants to Puget Sound and coastal marine waters.
*Sea level rise may affect fuel storage facilities and pipelines. Large oil handling facilities constructed their
tanks, containment areas, and pipeline conveyance systems based on current water levels. Changes to the water
level could alter the stability of the ground or the flow of groundwater, increasing the chance of a spill reaching
Washington waters.
* Increasing storm severity off the Pacific Northwest coast could increase the risk of vessel incidents and oil
spills.
*Puget Sound river deltas will be more vulnerable to longerduration flooding, high water tables, and increased
salinity, which could affect coastal agriculture and restoration projects.
3 Increase in erosion
Rising sea level is expected to increase shoreline erosion and the vulnerability of low-lying coastal areas to
storms and flooding. On bluffs, which compose much of Puget Sound's shoreline, rapid erosion rates may put
upland structures at risk and increase the likelihood of landslides. On spits and barrier beaches, erosion is likely
to accelerate, and the potential for flooding and storm damage to low-lying areas will increase. Residential
communities built on spits are common both in Puget Sound and on Washington's ocean
coast. High-tide storms and chronic erosion already pose significant threats to many of these communities, and
these threats will increase in the future. Extreme high tides can damage structures and utilities, contaminate
water supplies, and cut off emergency access.
Rising sea level, erosion, and changes in surface water runoff patterns will alter coastal sediment transport
systems from current trends that are in relative equilibrium. These changes could result in the delivery of a large
volume of eroded sediment to new areas, or to existing areas in newly increased quantities, disrupting both
ecosystem services and human infrastructure. Examples include ports that will require more frequent dredging
and aquaculture areas and other nearshore habitats (like eelgrass
beds) that are impaired by additional sediment.
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In addition, small bays that now have inlets with sheltered salt marsh habitats could close from sediment
buildup, with significant impacts to the associated salt marsh and coastal ecosystem. These changes will cause
additional loss of those habitats, along with others inundated by rising sea levels.
4 Disruptions and damages to ports and harbors
The ports of Seattle and Tacoma are important gateways for international trade, and are the third largest load
center for containers in North America. Other major ports in Washington include the Ports of Everett,
Bellingham, Olympia, Grays Harbor, Vancouver, Longview, and Port Angeles. Rising sea levels could affect
port operations, damage seawalls and structures, and flood low-lying port land and surrounding transportation
networks. The severity of impacts will depend on the local rate of sea level rise, the proximity to rivers subject
to flooding, and the dependence of the port on vulnerable transportation links.
Marinas and waterfront recreation facilities could also require more frequent repairs and modifications. Changes
in the water level and coastal erosion could submerge or undermine fuel tanks for marinas and other facilities,
which often locate their tanks close to their operations.
5 Loss of coastal habitats
Beaches and nearshore areas provide critical habitat for innumerable species of fish and wildlife.
In their natural state, beaches and bluffs are fairly resilient to modest increases in sea level rise. Erosion may
increase, but beaches can shift landward, preserving their associated habitats. In addition, increased erosion
provides sediment to nearby beaches that makes them more resilient to rising water levels. On developed and
armored shorelines, however, erosion is prevented, and higher sea levels will squeeze out beaches and nearshore
habitats. One of the challenges of rising sea level is that it will increase the pressure to harden the shoreline.
Armoring of shorelines to protect upland development prevents the natural migration of sediment that maintains
beaches and coastal marshes, resulting in more rapid beach erosion; loss of critical habitat for young fish,
shorebirds, shellfish, and other species; and ultimately decreased resilience of coastal environments.
Rising sea levels may diminish and even destroy coastal marshes and wetlands. Some coastal wetlands may be
able to migrate landward as sea level rises, but where dikes or natural topography prevent this movement,
wetlands may be lost. In addition, salt marshes may be able to expand vertically as water levels rise but only if
natural sources of sediment are maintained.
Nearshore environments along the Pacific coast and Puget Sound will likely face dramatic shifts in the extent
and diversity of marshes, swamps, beaches, and other habitats.103 With 27 inches of sea level rise, impacts to
coastal ecosystems could include:
6. Saltwater intrusion into coastal aquifers and rivers
Sea level rise could cause an increase in saltwater intrusion in coastal aquifers known to be hydraulically
connected to saltwater bodies.
7. Increasing ocean acidity
Washington State is particularly vulnerable to ocean acidification. Washington's coastal waters experience
seasonal upwelling where
waters that are naturally low in oxygen and rich in CO2 rise to the surface. Coastal waters also receive excess
nitrogen from human
activities that can stimulate algae blooms. As these blooms die and sink, bacteria decompose them, depleting
oxygen from the
surrounding water. The combined effects of upwelling, nitrogen inputs, and low oxygen zones mean that
Washington is likely to see
the impacts of ocean acidification on marine organisms earlier than other coastal areas.
105 Huppert et al. (2009).
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Many animals and plants rely on calcium carbonate to form their skeletons or shells. The trend toward more
acidic conditions can reduce the calcification in shellfish species including oysters, clams, scallops, mussels and
other species. Acidified waters are suspected of contributing to a recent crisis in larval supplies in the
Northwest's shellfish industry. The effects of ocean acidification are
serious and real, putting at risk Washington's:
* Shellfish aquaculture.
*Commercial and tribal harvesting of wild shellfish resource.
*Important fish species that use marine plankton as a vital food source.
8 Algae blooms and coastal hypoxia
Harmful algal blooms (HABs) are overgrowths of algae that can produce potent toxins. These toxins harm
humans and other
animals that eat contaminated fish or contact contaminated water. Warmer water and air temperatures promote
algae blooms and
may also promote earlier and longer-lasting blooms. Increase in nutrient rich runoff from rivers could also
increase the frequency
of algae blooms in coastal waters.108
More spring runoff and warmer coastal waters will worsen the seasonal reduction in oxygen resulting from
excess nutrients.
Dead zones-areas with low oxygen-are likely to increase in size and intensity as temperatures rise unless efforts
to control
runoff are strengthened.109
108 Huppert et al. (2009).
109 U.S. Global Change Research Program (2009).
Hypoxia: low oxygen concentration

Recommended Adaptation Strategies and Actions-Ocean and Coastlines
We already have some excellent tools and strategies for better managing our shorelines. Thestrategies and
accompanying actions described below will help us better prepare for and adapt toclimate change impacts on
Washington's Pacific Coast, Puget Sound, and coastal communities by:
* Limiting new development in highly vulnerable areas.
*Protecting the shoreline from rising sea levels using green or "soft" alternatives to traditional "hard" shore
armoring, seawalls, and dikes.
* Accommodating rising sea levels through engineering and construction practices or raising the height of piers
or buildings.
*Managing retreat from highly vulnerable sites.
* Restoring and maintaining wetlands, preserving sediment transport processes, and preserving habitat for
vulnerable species.
*Enhancing monitoring and research of ocean chemistry changes and effects on marine ecosystems.
*Managed retreat: Managed retreat is the deliberate process of altering barriers or other defenses to allow
flooding of a presently
defended area. Such efforts can reduce both coastal flooding and erosion. Managing this flooding process helps
to reduce risk
and negative impacts.
91

Strategy C-1.
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Lead by example by developing a state framework to guide decision-making and protect people, assets, and
natural areas from coastal hazards.
Actions:
1. Evaluate and propose revisions of laws and rules that govern land use, shoreline management, and other
programs to effectively
address sea level rise and other climate change impacts.
2. Develop guidance and require state agencies to integrate current and anticipated coastal climate impacts into
planning, policies,
programs, and investment decisions related to:
*Land use.
*Transportation.
*Shoreline management.
*Economic development.
*Facility siting and design.
*Conservation and restoration.
*Emergency preparedness.
3. Require all projects that the state funds, permits, or approves in vulnerable coastal areas to consider the
effects of sea level rise and other coastal hazards. Evaluate alternatives to reduce vulnerability and protect
communities and coastal ecosystems.
4. Identify essential public infrastructure at risk and develop a decision-making process to determine when to
protect, retrofit,
relocate, or manage retreat.
5. Revise oil spill response plans to consider climate change. The plan revisions should include geographicspecific response strategies based on risk assessments and considerations of changes in infrastructure and
logistical support.
6. Recommend an institutional arrangement to align state agencies' coastal adaptation strategies and actions,
help prioritize actions
across state agencies, and enhance emergency preparedness and response to extreme weather events.

Strategy C-2. Avoid development in highly vulnerable areas and promote sustainable development
inappropriate, less vulnerable areas.
Actions:
1. Provide guidance, updated maps, tools, and information to help local jurisdictions assess risk and
vulnerability and incorporate best available information on sea level rise, climate impacts, and adaptation
options into theirplanning, regulations, project siting, and permitting.
2. Identify incentives and regulatory tools to reduce exposure to risk and discourage new public development in
coastal areas at high risk from erosion, landslides, flooding, and storm surges. The tools should include:
*Acquisitions and easements.
*Transfers of development rights.
*Setbacks.
*Rebuilding restrictions.
*Tax incentives and fees.
3. Update various planning guidelines and provide incentives to local governments to consider impacts of
climate change and adaptation actions when amending shoreline master programs, land use management plans,
and other plans.
4. Develop policies and information to guide insurers in dealing with properties in vulnerable areas. Inform
property purchasers and investors regarding sea level risks that may affect coastal property.
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5. Assess damage costs and remove incentives that encourage rebuilding in at-risk areas.
6. If rebuilding is the only option, construction techniques and building code amendments should be adopted to
increase resilience and reduce risk to development projects.

Strategy C-3. Accelerate efforts to protect and restore nearshore habitat and natural processes.
Actions:
1. Identify priority conservation and restoration areas that can increase natural resiliency and protect vulnerable
communities. Identify
regulatory and non-regulatory mechanisms that local jurisdictions can use to conserve and protect those areas.
2. Develop guidelines for state agencies, local governments, watershed groups, nongovernmental organizations,
and others to address sea level rise in coastal habitat restoration and protection. Direct state agencies to use the
guidelines to incorporate sea level rise into state managed and supported coastal restoration and protection
projects.
3. Identify feasible state level policy options to avoid or minimize shoreline hardening, especially in Puget
Sound. Policy options
should seek to streamline state and local permitting processes to provide incentives for green shoreline and soft
armoring practices.
4. Develop a program to promote green shoreline programs for Puget Sound and some urbanized coastal areas.
This program can be built on the lessons learned from pilot projects currently in progress in San Juan County
and Lake Washington (City of Seattle), as well as the green shores initiative in British Columbia. Develop and
provide state and local jurisdictions with green shoreline design manuals for different types of shoreline along
Puget Sound and the Pacific coast.
5. Incorporate future sea level rise in the prioritization, design, and post-project maintenance of toxic clean-up
sites near the shoreline.

Strategy C-4. Build local capacity to respond to coastal climate impacts by providing tools to assess
vulnerability and advancing research, monitoring, and engagement efforts.
Actions:
1. Complete a coast-wide (including Puget Sound) sea level rise vulnerability assessment. Update periodically
as new
and improved scientific information becomes available.
2. Identify and provide local jurisdictions with information, web-based tools, training, case studies, locally
effective adaptation policies and actions, and other resources needed to build resilient coastal communities.
Case studies could address, for example, how communities are using the National Oceanic and Atmospheric
Administration's (NOAA) Digital Coast, which provides data, tools, and training to help manage coastal
resources.
3. Assist coastal planners with activities such as:
*Simulating potential impacts of long-term sea level rise on wetlands and shorelines.
*Analyzing risks and potential losses from floods, sea level rise, and storm surges.
* Mapping hazard areas.
*Assessing and evaluating the risks from sea level rise and other climate change impacts in local jurisdictions.
*Enhancing sustainable development in coastal areas.
*Identifying community exposure to climate change- considering land cover, land use, zoning, structures,
vacant lots, parcel values, and social disruption.
4. Identify potential funding mechanisms and help local governments seek funding to incorporate climate
adaptation into plans, policies, and projects.
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5. Assist local jurisdictions in raising awareness about the impacts of sea level rise and the need for adaptation
actions by providing educational materials, participating in local events, and engaging the communities in
efforts such as the King Tides, Washington Beach Program, and water quality monitoring programs.
6. Collaborate with local partners-including local governments, tribal governments, federal agencies,
universities, nonprofits, NOAA
Sea Grant, and National Estuarine Research Reserves-to monitor the effectiveness of climate adaptation tools
and options and to
identify changes that are needed.
7. Expand essential data collection and monitoring programs to improve our understanding of climate impacts,
including:
*The impacts of sea level rise and storm surge on the shoreline.
*Changes in erosion.
*Unstable bluffs.
*Saltwater intrusion and inundation of freshwater areas.
8. Develop an inventory of dikes, levees, tide gates, clean-up sites, nearshore fuel storage facilities, and other
facilities. Provide this information to local jurisdictions and others to plan for and adapt to rising sea levels and
coastal hazards and to aid investment decisions in coastal areas. Ensure that the inventory products and maps
are widely available to planners, agencies, tribes,
and other users. Washington's Coastal Planning for Climate Change Training.... for planners. The Coastal
Training Program provides
practical, science-based training to professionals ....
State. The program is administered through the Padilla Bay National Estuarine Research Reserve, which is part
of the
Department of Ecology and NOAA. www.coastaltraining-wa.com
Long-term tide gages and recent satellite measurements show that global sea levels rose approximately 8 inches
from 1870-2008, an average of 0.06 inches per year. In the past decade, global sea level has risen at an
accelerated rate of around 0.14 inches per year. Globally, sea level is expected to rise for several centuries due
to current and projected greenhouse gas emissions and the oceans' delayed response to increasing global
temperatures.
Current projections for global sea level rise by the end of this century are in the range of 3 to 4 feet or more,
well above the 7 and 23 inches that the Intergovernmental Panel on Climate Change projected in 2007.
97 Huppert et al. (2009); Feely et al. (2010).
98 Huppert et al. (2009).
99 IPCC (2007). Synthesis report
100 Rahmstorf (2010).
101 IPCC (2007a).
Source: Washington State Department of Ecology

Chapter 10 . Infrastructure and the Built Environment
https://fortress.wa.gov/ecy/publications/publications/1201004m.pdf
To protect infrastructure, we must also integrate consideration of climate change impacts and
adaptation into existing planning, operations, and investment decisions at the state and local levels.
These include plans related to:
*The Growth Management Act
*The Shoreline Management Act
*Emergency preparedness and response
*Transportation
11

*Energy
Washington's Transportation Infrastructure
The Washington State Department of Transportation is one of five entities that the Federal Highway
Administration funded to "test drive" its draft vulnerability and risk assessment conceptual model for
transportation infrastructure.
WSDOT conducted the statewide assessment on state-owned and managed infrastructure, using data from the
University of Washington's Climate Impacts Group. Through workshops and the FHWA model, WSDOT found
vulnerable infrastructure across the state. Most of our newer bridges are resistant to climate changes-some can
withstand a sea level rise of up to 4 feet or more.
In some areas, however, road approaches to bridges appear more vulnerable than previously thought. From the
data and maps that came out of the workshops, WSDOT can see where climate changes are likely to intensify
the threats already facing our transportation facilities.
www.wsdot.wa.gov/SustainableTransportation/adapting.htm
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