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Foreword

This is the fifth edition to Economic Statistics for NOAA, a compendium of
economic statistics relevant to NOAA’s mission and programs.

It is intended to serve as a common reference to the economic impacts and
benefits of NOAA programs and provide a consistent set of economic statistics
for NOAA management and staff when preparing for Congressional visits and
testimony, budget preparation, speeches, and other external events.

Two criteria were established for inclusion. The first is relevance and
importance to NOAA’s mission and activities. Second is the ability to cite a
credible source in either peer-reviewed or gray literature or correspondence.

Statistics are grouped into three general categories.

¢ General Economic and Social Impacts reflect how natural marine,
atmospheric, and coastal phenomena affect the general public. For
example, weather and climate sensitive industries account for nearly 30
percent of the Nation’s GDP.

e Contributions to U.S. Income, Employment, and Output are
statistics that directly reflect the market value and human uses of
resources impacted by NOAA’s programs. For example, the economic
value added to the national economy by the U.S. commercial fishing
industry was approximately $29 billion in 2002. Other statistics are a
direct measure of the economic benefits of investing in NOAA
programs, such as improvements in El Nifio forecasts.

e Coastal Ocean Economics, Population, Employment and Benefits
statistics illustrate the demographic, social, and economic importance
of the Nation’s coastal areas. They also reflect the quantitative
importance of so-called “nonmarket” benefits of coastal resources such
as beaches and recreational boating, which are not directly measured in
dollar terms.

Economic Statistics for NOAA is noteworthy in that it illustrates the economic
importance of NOAA'’s programs to the Nation’s economy and public well-
being. This revised edition includes additional statistics on the major 2005
hurricanes, utilities, fishery economics, the most recent available statistics on
coastal populations and economic output, and additional statistics on coastal
recreation values.

Economic Statistics for NOAA was prepared by Rodney Weiher, NOAA Chief
Economist, and Avery Sen, Policy Analyst, in Program Planning and
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Integration, with the assistance and input of staff throughout NOAA.

The NOAA Library (http://www.lib.noaa.gov) serves as the repository for
information in this publication. You may also access most of the sources on the
NOAA Economics & Social Science website’s electronic library
(http://www.economics.noaa.gov/library/library.htm).

Questions and comments should be directed to NOAA Chief Economist Dr.
Rodney Weiher by e-mail at rodney.f.weiher@noaa.gov or by phone at (301)

Vice Admiral Conrad C. Lautenbacher Jr. (USN-ret.)

Under Secretary of Commerce for Oceans and Atmosphere
Administrator, National Oceanic and Atmospheric Administration
Washington, DC

April 2006
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Weather and Climate Impacts

Weather and climate sensitive industries, both directly and indirectly, account
for about one-third of the Nation’s GDP [editor’s note: $4 trillion in 2005
dollars] ranging from finance, insurance, and real estate to services, retail and
wholesale trade and manufacturing.

Cite: Dutton, John A., Opportunities and priorities in a new era for
weather and climate services, Bulletin of the American Meteorological
Society, September 2002, volume 83, no. 9, pp 1303-1311.

Industries directly impacted by weather such as agriculture, construction, energy
distribution, and outdoor recreation account for nearly 10 percent of GDP.

Cite: U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, The economic implications of an El Nifio. NOAA
Magazine Online, March 6, 2002, available only online at: http://
WWW.noaanews.noaa.gov/magazine/stories/mag24.htm.

A recent analysis of the impact of weather on gross economic output over the
last two and a half decades estimates that 4.5% of the of variation in mean gross
state output is explained by weather alone. Variation in output due to weather
across sectors ranges from 21% in agriculture to 1.4% in wholesale trade. The
largest absolute variation in dollar terms is in the fire and other casualty
insurance sector, ranging on the order of $51 billion annually.

Cite: Lazo, J., and Larsen, P., “Overall U.S. Economic Sensitivity to
Weather,” presented to the American Meteorological Society , February 2,
2006, Atlanta, Ga., NCAR Societal Impacts Program, Boulder Colorado

Drought is estimated to result in average annual losses to all sectors of the
economy of between $6-8 billion.

Cite: Economic Impacts of Drought and the Benefits of NOAA’s Drought
Forecasting Services, NOAA Magazine, September 17, 2002. Website:
http://www.noaanews.noaa.gov/magazine/stories/mag51.htm.

Although drought does not have major impacts on the overall viability of U.S.
agriculture it does impose costs on regional and local agricultural economies.
The 1999 drought, for example, led to farm net income losses of approximately
$1.35 billion. Areas of the Northeast encountering extreme and severe drought
bore 62 percent of these losses. Farm net income losses were equivalent to only
three percent of the U.S.’s expected net farm income for 1999; however, 25
percent of U.S. harvested cropland and 32 percent of pastureland were affected.

Cite: Economic Impacts of Drought and the Benefits of NOAA’s Drought
Forecasting Services, NOAA Magazine, September 17, 2002. Website:
http://www.noaanews.noaa.gov/magazine/stories/mag51.htm.

Severe fire seasons due to drought and frequent winds can result in billions of
dollars in damages. The Western Fire Season Spring-Summer 2000 resulted in
nearly seven million acres burned and an estimated $2 billion in damage costs
(includes fire suppression).

Cite: Economic Impacts of Drought and the Benefits of NOAA’s Drought
Forecasting Services, NOAA Magazine, September 17, 2002. Website:
http://www.noaanews.noaa.gov/magazine/stories/mag51.htm.

Average annual damage from tornadoes, hurricanes, and floods is $11.4 billion,
of which:

¢ hurricanes average $5.1 billion and 20 deaths per year;

o floods account for $5.2 billion, and average over 80 deaths per year,

e tornadoes cause $1.1 billion in damages.

Cite: National Center for Atmospheric Research (NCAR), Environmental
and Societal Impacts Group, and the Atmospheric Policy Program of the
American Meteorological Society, 2001, Extreme Weather Sourcebook
2001: Economic and Other Societal Impacts Related to Hurricanes, Floods,
Tornadoes, Lightning, and Other U.S. Weather Phenomena, National
Center for Atmospheric Research, Boulder, Colo. Available only online

at http://sciencepolicy.colorado.edu/sourcebook/data.html.

The costliest U.S. hurricane was in 1926 in Miami, causing $90 billion in
damage (in 2000 dollars). By contrast, Hurricane Andrew (1992) caused $35
billion (in 2000 dollars).

Cite: Jarrell, Jerry D., Landsea, Christopher W., Mayfield, Max, and
Rappaport, Edward N. October 2001 update, The Deadliest, Costliest, and
Most Intense United States Hurricanes from 1900 to 2000 (and Other
Frequently Requested Hurricane Facts), NOAA Technical Memorandum
NWS TPC-1. Hurricane Research Division, Miami, Fl. Available online at:
http://www.aoml.noaa.gov/hrd/L andsea/deadly.

In 2002, severe weather caused $5.8 billion in damages which was less than in
2001. Weather-related injuries showed upward trends in 2002, rising to 3,090
from 2,718 in 2001.

Cite: 2002 U.S. Natural Hazard Statistics Report, Summary of Natural
Hazard Statistics for 2001 in the United States, updated Nov. 12, 2003.
Website: http://www.nws.noaa.gov/om/hazstats.shtml .

$6 billion annually is lost in economic efficiencies as a result of air traffic
10



delays, of which 70 percent is attributed to weather.

Cite: 2002 State of the U.S. Airline Industry: A Report on Recent Trends for
U.S. Carriers, Air Transport Association, Washington, D.C., 2002.
Website: http://www.airlines.org/public/industry/displayl.asp?nid=1026.

Lightning causes $4 to 5 billion in losses each year in the civilian sector.

Cite: Kithil, R., 21st Century Lightning Safety for Facilities & Structures,
Presented at the International Lightning Detection Conference, Tucson,
Ariz., October, 2002.

Lightning has consistently been one of the top three causes of weather-related
deaths in the country. It kills between 50 and 70 people and injures hundreds
more each year.

Cite: NWS Office of Climate, Water, and Weather Services. Thirty and 10
year average fatalaties for various weather types can be viewed at:
http://www.nws.noaa.gov/om/hazstats.shtml.

Lightning costs about $2 billion annually in airline operating costs and
passenger delays.

Cite: Northeast States Emergency Consortium, Wakefield, Mass., 2002.
http://www.serve.com/NESEC.

The costliest U.S. tornado outbreak caused nearly $1.6 billion in insured losses
on May 3-7, 1999, with the greatest losses in the Oklahoma City, Okla. area.

Cite: Insurance Information Institute, 2002.
http://www.disasterinformation.org.

During 1980-2003, the U.S. sustained 58 weather- or climate-related disasters,
with damages and costs exceeding $1 billion per event. Total inflation adjusted
direct losses from these events were more than $350 billion.

Cite: Billion Dollar U.S. Weather Disasters, 1980-2003. Tom Ross and
Neal Lott, NOAA National Climatic Data Center, 2003. Website:
http://www.ncdc.noaa.qgov/oa/reports/billionz.html.

Economic costs of snow arise from:

e snow removal (exceeds $2 billion/yr for U.S.),

e road closures that cause lost retail trade, wages, and tax revenue (exceeds $10
billion/day for closures in eastern U.S.),

o flight delays ($3.2 billion annually for U.S. carriers),

o damage to utilities (up to $2 billion per event),

o flooding from snowmelt ($4.3 billion for 1997 floods), and

1

e cost to agriculture and timber from frost and ice (up to $1.6 billion per ice
storm).

Cite: Adams, R., Houston, L., Weiher, R., The Value of Snow and Snow
Information Services, Report prepared for NOAA's National Operational
Hydrological Remote Sensing Center, August, 2004.

notes
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Insured Losses

Natural catastrophes (storm, flood, hail, etc.) caused insured losses of USD 15
billion across the globe. In contrast, man-made disasters (explosions, aviation,
accidents, etc.) caused just under USD 2 billion. Natural catastrophes were thus
responsible for significantly more losses than major man-made disasters in
2003. The bulk of the damage from natural catastrophes, $8 billion, was caused
by storms.

Five insured billion-dollar losses in 2003, mounting to $8 billion, were the result
of natural catastrophes in North America. These included events in the
following table:

Costly insured losses in 2003

Event Insured losses Victims (dead | Country
(US dollars) and missing)

Tornadoes $3.2 billion 45 us

Hurricane Isabel $1.7 billion 36 US, Canada

Storms and hail $1.6 billion -- us

Cedar fire, urban | $1.1 billion 14 US (CA)

forest fires

Old fire, urban $1.0 billion 4 US (CA)

forest fires

Cite: Swiss Re sigma preliminary estimates of catastrophe losses.
December 16, 2003.
http://www.swissre.com/INTERNET/pwswpspr.nsf/fmBookMarkFrameSet
?ReadForm&BM [If the following web link does not work, go to
www.swissre.com, then click on media centre, news, news releases 2003 (in
left hand column) and then click on 16 Dec 2003 news release.]

Catastrophe bonds are little-known securities through which investors bet on
hurricanes, earthquakes and even terrorist attacks. Insurance companies issue
them to help pay excess claims from such events. Last year, $1.73 billion in
new cat bonds were issued in eight transactions. At the end of 2003, about $4
billion in cat bond debt was outstanding worldwide, about $1.3 billion of it
relating to North Atlantic hurricane risk. “There is no question that this
marketplace could not exist if we did not have sophisticated natural-disaster
models... and the models are just getting better all the time.”

Cite: The New York Times, Storm Chasing on Wall Street, September 19,
2004.
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Other Extreme Weather (both insured and uninsured):

e The costliest U.S. drought of the past forty years occurred in 1988 and caused
more than $56 billion (in 2000 dollars) of economic losses. More than 5,000
heat-related deaths were also attributed to the heat wave associated with that
event.

o The costliest U.S. flood event occurred in the Midwest during the summer of
1993, resulting in approximately $24 billion in losses (in 2000 dollars) and 48
fatalities.

e The costliest U.S. wildfire of the past forty years occurred in October 1991 in
Oakland, Calif., resulting in more than $3 billion in losses (in 2000 dollars)
and 25 deaths.

e Two of the most costly ice storms in U.S. history occurred during the
1990°s—in the northeast in January 1998 (more than $1.4 billion) and in the
southeast in February 1994 (more than $3 billion).

Cite: Lott, N. and T. Ross, A Climatology of Recent Extreme Weather and
Climate Events, NCDC Technical Report 2000-02, Asheville, N.C.,

NOAA National Climatic Data Center, 2000. Also available online at
http://ols.nndc.noaa.gov/plolstore/plsql...re.prodspecific?prodnum=C00517-
PUB-A0001

A dollar spent on mitigation saves society an average of $4, with positive
benefit-cost ratios for all hazard types studied. In addition to savings to society,
the federal treasury can redirect an average of $3.65 for each dollar spent on
mitigation as a result of disaster relief costs and tax losses avoided.

Cite: Natural Hazard Mitigation Saves: An Independent Study to Assess the
Future Savings from Mitigation Activities, Multihazard Mitigation Council
of the National Institute of Building Sciences, 19 December 2005.
Available at: http://www.nibs.org/MMC/mmcnews.html

notes
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Solar Storms

El Nifio Impacts

o InJanuary 1997, a geomagnetic storm severely damaged the U.S. Telstar 401
communication satellite, which was valued at $200 million, and left it
inoperable.

e A geomagnetic storm in 1994 damaged two Canadian communication
satellites, which were replaced at a cost of about $400 million.

o A geomagnetic storm in 1989 “blacked out” the power distribution system for
Quebec, Canada, and left 6 million people without electricity for 9 hours at a
cost of $300 million.

o Although these events and their specific impacts were not predicted, current
technology promises to provide real-time warnings and measures to contend
with solar-induced storms.

Cite: Green, Arthur W. and Brown, William, Reducing the Risk from
Geomagnetic Hazards, USDOI and USGS Fact Sheet 177-97. Website:
http://geohazards.cr.usgs.gov/factsheets/html_files/geomag/geomag.html.

Diverted polar flights can cost up to $100,000 each because of the additional
fuel required. In the period 17-24 January 2005, United Airlines was forced to
operate 26 of these less-than-optimum flights due to space weather.

Cite: INTEGRATING SPACE WEATHER AND METEOROLOGICAL
PRODUCTS FOR AVIATION Genene Fisher, Atmospheric Policy
Program, American Meteorological Society, Washington, D.C., 2003
Website:

http://www.ametsoc.org/atmospolicy/documents/Fisher BAMS Nov03.pdf

$500 million in satellite insurance claims from 1994 to 1999 were the direct or
indirect result of space weather.

Cite: Kunstadter, C., 2002. U.S. Aviation Underwriters Inc. New York
City.

The U.S. Department of Defense has estimated that disruptions to government
satellites from space weather cost about $100 million a year

Cite: Rodgers, David J., Lesley M.Murphy, Clive S.Dyer, 2000. “Benefits
of a European Space Weather Programme.” DERA report no.
DERA/KIS/SPACE/TR000349. ESWPS-DER-TN-0001. Issue 2.1
December 19, 2000. ESA Space Weather Programme Study (ESWPS).

Overall, the 1997-1998 El Nifio is estimated to have had total U.S. economic
impacts on the order of $25 billion.

Cite: Changnon, Stanley A., ed. El Nifio 1997-1998; The Climate Event of
the Century, Oxford University Press, 2000.

Property losses were $2.6 billion; crop losses approached $2 billion.

Cite: Weiher, Rodney F. (ed.), Improving El Nifio Forecasting: The
Potential Economic Benefits, U.S. Department of Commerce, National
Oceanic and Atmospheric Administration, Office of Policy and Strategic
Planning, Washington, D.C. (2000), p. 18. Also available online at:
http://ioc.unesco.org/goos/ed_nino.pdf.

California storm losses in the 1997-98 EI Nifio were $1.1 billion.

Cite: Changnon, Stanley A., ed. El Nifio 1997-1998: The Climate Event of
the Century, Oxford University Press, 2000, p. 22.

notes
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Coastal Storm & Tsunami Impacts

Hurricane Impacts

Coastal storms account for 71 percent of recent U.S. disaster losses annually.
Each event costs roughly $500 million. With 14 events in a year, losses would
total $7 billion per year.

Cite: The H. John Heinz 11l Center for Science Economics and the
Environment, The Hidden Costs of Coastal Hazards: Implications for Risk
Assessment and Mitigation, Island Press, 2000, Washington, D.C.

On the morning of 26 December 2004, an earthquake occurred in the Indian
Ocean west of Sumatra. It was the largest earthquake in 40 years. There were
approximately 170,000 people killed, 100,000 missing and more than 1,000,000
homeless. The estimated economic losses exceed $10 billion.

Cite: Annual Review: Natural Catastrophes 2004 in the Munich Re Group
Knowledge Series, Topics Geo, 2005, p. 60

Since 1900, over 200 tsunami events were observed or caused effects on the
coasts of the United States and its territories. These events caused more than 500
deaths and more than $186 million damage which included damage to buildings,
piers, ferry terminals, and boat harbors.

Cite: Tsunamis Affecting Alaska, 1737-1996, by James. Lander, National
Geophysical Data Center Publication KGRD No. 31, 1996, p. 195

Tsunamis Affecting the West Coast of the United States, 1806-1992, by
James Lander, P. Lockridge, and M. Kozuch, National Geophysical Data
Center Publication KGRD No. 29, 1993, p.242.

United States Tsunamis, 1690-1988, by James Lander and P. Lockridge,
National Geophysical Data Center Publication 41-2, 1989, p. 265

False tsunami warnings result in additional significant economic impact. The
State of Hawaii estimated $40 million in evacuation costs from a 1986 false
tsunami warning.

Cite: http://www.magazine.noaa.gov/stories/mag153.htm

notes
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Hurricane Katrina was the deadliest hurricane to strike the US since 1928
(approximately 1,300 deaths versus 2,500 in SE Florida in 1928).

Hurricanes Katrina, Rita, and Wilma produced a record 2.773 million insurance
claims.

Seven of the 10 most expensive hurricanes in US history occurred in the 14
months from August 2004-October 2005: Katrina ($40.0 billion insured losses),
Rita ($4.7), and Wilma ($6.1).

Katrina is the costliest hurricane in United States history. Even after adjusting
for inflation, the estimated total damage cost of Katrina is roughly double that of
Hurricane Andrew (1992). Normalizing for inflation and for increases in
population and wealth, only the 1926 hurricane that struck southern Florida
surpasses Katrina in terms of damage cost.

The property/casualty insurance industry will likely experience a $20 billion +
event approximately every 10-12 years, on average—mostly associated with
hurricanes.

Cite: Hurricane Season of 2005: Impacts on US P/C Insurance Markets in
2006 and Beyond, Insurance Information Institute, NY, NY, December 7,
2005 http://www.disasterinformation.org/disaster2/facts/presentation

Hurricane Katrina affected the entire states of Mississippi and Louisiana, plus
twenty two counties in Alabama and nine in Florida. Rita affected all of
Louisiana plus twenty six counties in Texas. The coastal zone counties of the
four states comprise nearly a quarter of employment and wages in the four
states. In Louisiana, the coastal parishes (counties) are more than half of the
state’s economy. The combined coastal zone and watershed counties on the
Gulf of Mexico comprised 14% of employment in Alabama, 4% in Mississippi,
6% of Florida, but 33% of Texas employment and more than 80% of Louisiana.

The region accounts for more than a quarter of U.S. employment in marine
construction, more than a fifth of employment in fisheries and ship & boat
building, and almost two thirds of the employment in the ocean-related
component of oil and gas exploration and production. It also accounts for a
disproportionate share of marine transportation related employment.

Cite: Colgan, C. and Adkins, J., 2005 Hurricane Damage to the Gulf of

Mexico Ocean Economy, February, 2006, Monthly Labor Review,
forthcoming.
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[The US Minerals Management Service] estimates that 3,050 of the Gulf’s 4,000 e 530,000 lost customers to PEPCO and 40 million in revenue loss.

platforms and 22,000 of the 33,000 miles of Gulf pipelines were in the direct e 1.3 million Private/Non-Governmental DC employees losing 2 days of

path of either Hurricane Katrina or Hurricane Rita. Because of the large amount employment and $485.4 million in revenue loss.

of infrastructure in the path of hurricane-force winds and waves, the amount of

damage was substantial. In comparison with Hurricane Ivan in 2004, Hurricanes Cite: Margaret Fowke, Key Economic Impacts of Hurricane Isabel, Office
Katrina and Rita accounted for considerably more damage because of the paths of Strategic Planning and Policy, NWS/NOAA, November 2003. Copies
taken by these two devastating storms. However, there was no loss of life or available from NOAA Central Library, Silver Spring, Maryland. Website:
significant oil spills from wells on the outer continental shelf (OCS) attributed to http://www.lib.noaa.gov.

either storm.

. . _ . - notes
One hundred percent of Gulf oil production, which is approximately 1.5 million

barrels a day, was out of production during both storms and 94 percent of gas
production, which is 10 billion cubic feet of gas a day, was out of production
during Hurricane Katrina. More than 90 percent of the manned platforms and 85
percent of working rigs were evacuated at one time.

Cite: Mineral Management Service, U.S. Department of the Interior, Press
Release, January 19, 2006.
http://www.mms.gov/ooc/press/2006/press0119.htm

Hurricanes Charley and Ivan are the second and third costliest U.S. hurricanes
on record, $14 and $13 billion, respectively.

Cite: The National Hurricane Center Web site
http://www.nhc.noaa.gov/archive/2004/tws/MIATWSAT nov.shtml

Prior to 2005, the costliest hurricane seasons were:

2004: ~$42 billion in U.S. damage

1992: ~3$35 billion in U.S. damage (adjusted for inflation, 2000 values)
1989: ~3$10.6 billion in U.S. damage

Cite: The National Hurricane Center Web site
http://www.nhc.noaa.gov/archive/2004/tws/MIATWSAT nov.shtml

Since 1900, hurricanes and tropical storms making landfall on the U.S. Gulf
Coast have caused more than 9,000 deaths and more than $100 billion in
damages (adjusted to 2004 dollars) to homes and property.

Cite: NOAA Atlantic Oceanographic and Meteorological Laboratory,
Hurricane Research Division. Located at
http://www.aoml.noaa.gov/general/lib/mgch.html

Some key economic impacts of Hurricane Isabel on the Washington DC MSA

area were:

o Two million lost riders to Metro with a $2.6 million loss in revenue.

e 257,443 Federal Government non-essential DC employees losing 2 days of
employment with a $147.4 million loss in revenue.
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Harmful Algal Bloom (HAB) Impacts

Estimates of the economic impacts of harmful algal blooms (HABS) in the
United States average $75 million annually over the period 1987-2000. These
impacts are the sum of different kinds of direct output impacts across four
categories of effects: public health (divided between ciguatera and shellfish
poisonings); commercial fishing; recreation and tourism; and monitoring and
management costs. Some of the most recent (last ten years) local estimates of
economic impacts from HABS are reported below.

[Direct output impacts include lost sales in markets that are directly affected by
HABs. Such effects may involve shellfish bed closures, labor losses due to
illness, tourism losses, and costs of beach cleanups and enforcement of shellfish
laws, etc. Economic impacts of these types do not measure changes in
economic value (e.g., lost consumer and producer surpluses).]

Cite: Hoagland, P. and S. Scatasta. 2006. The economic effects of harmful
algal blooms. In E. Graneli and J. Turner, eds., Ecology of Harmful Algae.

Ecology Studies Series. Dordrecht, The Netherlands: Springer-Verlag, Chap.

29.

2005: Lost sales of shellfish in Maine and Massachusetts due to closures
imposed as a consequence of the 2005 bloom of Alexandrium fundyense are
estimated to be $11 million for the months of June and July in Massachusetts
and for the months of May through September in Maine.

[This estimate was obtained by compiling historical statistics from the US
Department of Commerce on regional shellfish harvests and aquaculture
production and multiplying by the market price. An estimate of lost sales such
as this does not measure changes in economic value (e.g., lost consumer and
producer surpluses).]

Cite: Hoagland, P. and S. Scatasta. 2006. The economic effects of harmful
algal blooms. In E. Graneli and J. Turner, eds., Ecology of Harmful Algae.

Ecology Studies Series. Dordrecht, The Netherlands: Springer-Verlag, Chap.

29.

2002-2003: Washington State closed its recreational fishery for razor clams,
which occurs on the tidelands along the coast. This closure has been estimated
to result in economic impacts of $10-12 million.

[Economic impacts of these types measure reductions in expenditures for

recreational fishing. They do not measure changes in economic value (e.g., lost
consumer surplus).]

21

Cite: Ramsdell, J.S., D.M. Anderson and P.M. Gilbert, eds. 2005.
Harmful Algal Research and Response: A National Environmental Science
Strategy (HARRNESS) 2005-2015. Washington: Ecological Society of
America.

2000: in Galveston County, Texas, the direct economic impacts of a red tide on
tourism, commercial oyster harvests, and beach cleanups were estimated to be
$10 million. Total direct, indirect, and induced impacts may have been between
$16 and $18 million, affecting as many as 400 jobs.

[Economic impacts of these types do not measure changes in economic value
(e.g., lost consumer and producer surpluses).]

Cite: Evans, G. and L. Jones. 2001. Economic impact of the 2000 red tide
on Galveston County, Texas: a case study. TPWD No. 666226, FAMIS
403206. College Station, Tex.: Department of Agricultural Economics,
Texas A&M University (19 June).

Economic impact of HABs in United States average annually $49 million but
individual outbreaks can cause economic damage that exceeds the annual
average—outbreaks in Chesapeake Bay (1997) cost the Maryland seafood and
recreational fishing industries almost $50 million in just a few months.

Total public health impacts due to shellfish poisoning from HABs averaged $22
million over a six-year interval from 1987-1992.

Commercial fishery impacts from HABsS, including wild harvest and aquaculture
losses, average $18 million per year.

Cite: Hoagland, D.M. Anderson, Y. Kaoru and A.W. White. August 2002.
The economic effects of harmful algal blooms in the United States:
estimates, assessment issues, and information needs. Estuaries 25 (4b): 819-
837.

Invasive algal blooms along Maui’s Kihei coast cause over $20 million in
potential revenue lost each year to the State of Hawaii. Loss includes reduction
in property value, rental income, and clean up costs.

Cite: Herman, C, Van Beukerring, P., Pintz, S., and Dierking, J. 2002
Economic valuation of the coral Reef of Hawaii; Hawaii Coral Reef
Initiative Research Program Final Report

notes
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Seafood Impacts

Bacteria species or strains (termed “isolates”) of the bacterial genus Vibrio may
produce illness or death. As with toxigenic cholera, these effects most likely
result from the consumption or handling of uncooked seafood or direct contact
with marine or estuarine waters, fish, shellfish, or other marine wildlife.
Exposures occur most frequently in the summer months. In 2004, 479 cases
were reported of illnesses due to Vibrio isolates. Of these cases, 179 resulted in
hospitalization. There were 39 mortalities. It is unknown how many of these
cases were contracted from exposures in other countries. The majority of deaths
resulted from exposures to Vibrio vulnificus. During the summer of 2004, there
was an outbreak of 62 cases of Vibrio parahaemoliticus resulting from the
consumption of raw oysters in Alaska. All of these numbers are likely to be
underestimates, as only toxigenic Vibrio cholerae must be reported at the
national level. There are no published economic impact estimates of Vibrio
morbidities or mortalities in the United States.

Cite: Anon. 2004. Summary of human Vibrio isolates reported to CDC,
2004. Last accessed on 28 March 2006, . Centers for Disease Control and
Prevention (CDCP). 2005. Fact Sheet: Vibrio vulnificus. Washington:
Department of Health and Human Services (September 8).

Scombrotoxic Fish Poisoning (SFP): On average, there are 81 cases of
scombrotoxic fish poisoning (also known as scombroid or histamine poisoning)
originating in the United States each year. SFP is caused by the bacterial
spoilage of seafood, especially tuna, mackerel, and bonito. During the ten-year
period from 1988 to 1997, scombroid fish poisoning was reported in 145
outbreaks involving 811 persons from at least 20 states. National surveillance
data on SFP is based on outbreaks of acute foodborne disease reported by state
health departments to CDC. Many cases probably are not reported. There are
no published economic impact estimates of SFP morbidities.

Cite: Anon. 2000. Scombroid fish poisoning--Pennsylvania, 1998.
MMWR Weekly 49(18):398-400 (12 May).

Shellfish Poisonings: Shellfish poisonings are caused by the human consumption
of shellfish from environments where significant blooms of toxic algae (a variety
of algal species produce toxins) have occurred. Shellfish feed naturally on these
algae, and the toxin is sequestered in the body of the shellfish. Shellfish
poisonings include paralytic (PSP), neurotoxic (NSP), amnesiac (ASP), diarrhetic
(DSP), among others. Many shellfish poisoning cases go unreported, and public
health experts utilize multiples of reported cases to arrive at estimates of the
total number of shellfish poisonings. During 1987-92, the total number of
reported cases in the United States averaged 21 per year, including one death in
Alaska in 1990. The total number of cases, including both reported and
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unreported illnesses, averaged 207 per year. The cost of illnesses from these
three types of shellfish poisonings have been estimated to average about
$500,000 per year (2006 dollars).

Cite: Hoagland, P., D.M. Anderson, Y. Kaoru and A.W. White. 2002. The
economic effects of harmful algal blooms in the United States: estimates,
assessment issues, and information needs. Estuaries 25(4b):677-695.

Human sickness and death from tainted seafood resulted in lost wages, medical
treatment, and investigation averaging $22 million per year.

Cite: Anderson, D.M.; Hoagland, P.; Kaoru, Y.; White, A.W.; Estimated
Annual Economic Impacts from Harmful Algal Bloom (HABS) in theUnited
States, Technical Report WHOI-2000-11 Woods Hole Oceanographic
Institute, Woods Hole, Mass., p. 5.
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Coastal Pollution and Hazardous Waste Site Impacts

More than 700 coastal hazardous waste sites have contaminated sediments in
our Nation’s estuaries that reduce the economic and ecological productivity of
coastal resources.

Cite: Coastal Hazardous Waste Site Review, NOAA Office of Response
and Restoration, NOAA, 1999.

Polluted runoff caused over 16,000 beach closings and swimming advisories in
2001.

Cite: Testing the Waters 1999: A Guide to Water Quality at Vacation
Beaches, Natural Resources Defense Council (NRDC), July 1999, Table 3,
“Sources of Beachwater Pollution.” 2002 and August 2003 version is at
http://www.nrdc.org/water/oceans/ttw/titinx.asp

NOAA has successfully recovered compensation for restoration at over 110
hazardous waste and oil spill sites around the Nation.

Cite: Office of Response and Restoration, NOAA Ocean Service, Policy
Working Paper 02-1, May 2002.

Since 1990, NOAA has recovered over $300 million for restoration of coastal
and marine resources injured from chemical releases and oil spills.

Cite: Reversing the Tide: Restoring Our Nation’s Coastal and Marine
Environment, NOAA Damage Assessment and Restoration Program, 2002
and 2003.

Pollution has rendered 44 percent of tested US estuaries and 12 percent of ocean
shoreline waters unfit for uses such as swimming, fishing, or supporting aquatic
life.

Cite: Health of the Oceans Report 2002, The Ocean Conservancy,
http://www.oceanconservancy.org/dynamic/downloads/healthOceans.pdf. p.

Aquatic Nuisance Species

Pimentel et al. assembled a comprehensive review and update of invasive
species and associated cost estimates for the United States in 2005. The total
damage and control cost is at least $120 billion per year ( includes plant and
animal species, both terrestrial and aquatic, as well as human diseases) and
might be “several times higher” if they were “able to assign monetary values to
species extinctions and losses in biodiversity, ecosystem services, and
aesthetics.” Of the $120 billion in total damage and control estimates, $2.5
billion are associated with aquatic nuisance species. States having experienced
significant aquatic nuisance species impacts include California, Florida, and
Hawaii. Also, zebra mussels have caused significant impact in the Great Lakes
region.

Cite: Pimentel, D., R. Zuniga and D. Morrison. 2005. Update on the
environmental and economic costs associated with alien-invasive species in
the United States. Ecol. Econ. 52:273-288
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Fisheries Contributions

Commercial landings by U.S. fishermen in 2004 were 4.4 million metric tons
valued at $3.7 billion.

Cite: Fisheries of the United States, 2004,
http://www.st.nmfs.noaa.gov/st1/fus/fus04/index.html

U.S. exports of edible fishery products in 2004 were 2.9 billion pounds, valued
at $3.7 billion; total U.S. exports of fishery products (edible and non-edible) in
2004 was valued at $13.6 billion. The U.S. total value of imported fishery
products was $22.9 billion in 2004. U.S. imports of edible fishery products
totaled 4.95 billion pounds in 2004 and were valued at $11.3 billion.

Cite: Fisheries of the United States, Foreign Trade Section 2004
http://www.st.nmfs.noaa.gov/st1/fus/fus04/index.html

The value added to gross domestic product (GDP) by the commercial fishing
industry was $31.6 billion in 2004.

Cite: Fisheries of the United States, 2004,
http://www.st.nmfs.noaa.gov/st1/fus/fusO4/index.html

Nationwide, anglers spent $14.6 billion on marine recreational fishing in 2000,
which generated over $30.5 billion in sales, $12 billion in income and suppor