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Exposure to Coastal Flooding at Naval
Station Norfolk, Virginia
HIGHLIGHTS

With seas rising at an accelerating
rate, coastal military installations are
increasingly exposed to storm surge and
tidal flooding. The Union of Concerned
Scientists (UCS) conducted analyses of
this changing exposure for 18 military
installations along the East and Gulf coasts.
Analysis for Naval Station (NS) Norfolk,
Virginia, found that in the second half of
this century, in the absence of preventive
measures, this installation can expect more
frequent and extensive tidal flooding,
loss of currently utilized land, and
substantial increases in the extent and
severity of storm-driven flooding to
which it is exposed.

The US Armed Forces depend on safe and functional bases, such as NS Norfolk,
Virginia, to carry out their stated mission: to provide the military forces needed to
deter war and to protect the security of the country. A roughly three-foot increase
in sea level would threaten 128 coastal Department of Defense (DOD) installations
in the United States and the livelihoods of the people—both military personnel
and civilians—who depend on them (NAS 2011). In the area around Norfolk, seas
are projected to rise between 4.5 and 6.9 feet by the end of this century.
To enable decision makers to better understand the sea level rise threat, and
where and when it could become acute, UCS has performed a new analysis of 18
East and Gulf Coast military installations, including NS Norfolk. These sites were
selected for their strategic importance to the armed forces, for their potential exposure to the effects of sea level rise, and because they represent coastal installations nationwide in terms of size, geographic distribution, and service branch.
UCS projected exposure to coastal flooding in the years 2050, 2070, and 2100
using the National Climate Assessment’s midrange or “intermediate-high” scenario (referred to here as “intermediate”) and, in light of the low tolerance for risk in
some of the military’s decisions, a “highest” scenario based on a more rapid rate of
increase (Parris et al. 2012).1 We modeled tidal flooding, permanent inundation,
and storm surge from hurricanes.2 The results below outline potential future
flooding to which NS Norfolk could be exposed, assuming no new measures are
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TWO IF BY SEA: NS NORFOLK FACES GROWING FLOOD THREATS

NS Norfolk is located in the Hampton Roads area of Virginia, a region where natural subsidence, low-lying
topography, and changing ocean circulation patterns contribute to above-average rates of sea level rise.
Much of the station is less than 10 feet above sea level. With between 4.5 and nearly 7 feet of sea level rise
expected later this century, land loss is foreseeable.

taken to prevent or reduce flooding.3 This analysis finds the
following key results:
TIDAL FLOODING AND LAND LOSS

•

Certain locations could flood with each high tide. Today, tidal flooding in the Norfolk area affects low-lying
areas nine times per year on average. But in the intermediate scenario, such areas in and around the station flood
about 280 times per year and spend 10 percent of the
year underwater by 2050.

•

The reach of flooding during extreme high tides will
expand. In the intermediate scenario, extra-high tides
would expose roughly 10 percent of the station’s land
area to flooding by 2100; in the highest scenario, exposure reaches nearly 60 percent.

•

Land loss at NS Norfolk is possible. In the highest scenario, roughly 20 percent of NS Norfolk’s land floods daily, becoming part of the tidal zone, by 2100.

STORM SURGE

•

Sea level rise exposes previously unaffected areas of
NS Norfolk to storm surge flooding. In the intermediate scenario, the area exposed to flooding resulting from
a Category 1 storm more than triples by 2070.

•

Higher sea levels allow lower-intensity storms to produce greater surge. In the intermediate scenario, storm
surge flooding resulting from a Category 1 storm hitting
in 2100 affects a greater area than does surge flooding
resulting from Category 2 storms today.

•

Sea level rise exposes NS Norfolk to deeper, more severe flooding. Today, a Category 4 storm exposes about
80 percent of the station to flooding, and that flooding is
less than 10 feet deep. In the highest scenario, a Category
4 storm hitting in 2100 exposes 95 percent of the base to
flooding more than 10 feet deep.

Base Information
NS Norfolk is located in the city of Norfolk and within the
Hampton Roads metropolitan area—a sea level rise hot spot,
where natural subsidence, low-lying topography, and changing ocean circulation patterns contribute to above-average
rise (Sallenger, Doran, and Howd 2012). NS Norfolk lies directly on the water, with the Elizabeth River to the west and
Willoughby Bay to the north. Much of NS Norfolk lies less
than 10 feet above sea level (Connolly 2015).
NS Norfolk is the largest naval installation in the
world (DOD 2016). It is the home of the US Fleet Forces
Command, which trains naval forces and defends a massive
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NS Norfolk
Branch:
Navy
Established:
1917
Size (Acres):
3,798
Population:
6,700
Ships:		
75
Aircraft:		
134
Piers:		
13
Hangars:		
11
SOURCE: DOD 2016.

area including the Atlantic Ocean and parts of the Pacific
Global Security.org 2011.
More than 22,000 military personnel live in the city of
Norfolk; they make up 11 percent of the population. An additional 28,000 veterans live in Norfolk (US Census Bureau 2014).

The growing problem
of flooding in the city of
Norfolk has affected real
estate values, necessitated
elevating roads.
Historic Exposure to Storm Surge and
Flood Hazards
Since 1857, 65 hurricanes have passed within 150 nautical
miles of the Hampton Roads area (NOAA n.d.). In 2003, Hurricane Isabel, a Category 2 storm, flooded about 6 percent of
NS Norfolk (Li, Lihwa, and Burks-Copes 2013). In 2011, Hurricane Irene, a Category 1 storm, brought a 7.5-foot storm
surge to NS Norfolk (NOAA et al. 2013). The seawall and
bulkhead at NS Norfolk provide some protection from storm
surge, as does a floodgate that prevents flooding of the east
end of the station (HRHP n.d.; Quality Enterprises n.d.).
However, Category 2 hurricanes can raise water levels
enough to seriously affect the station’s four harbor installations (Gilmore and Brand 1999).
In addition, the persistent and growing problem of flooding in the city of Norfolk has affected real estate values, necessitated elevating roads, and transformed former parks into
wetlands (Applegate 2014; Brangham 2012; Fears 2012). Access roads leading to the base are sometimes affected by
flooding (VIMS 2013).

Future (Projected) Exposure to Storm Surge
and Flood Hazards

Hampton Roads Area Bases Could See More
than Six Feet of Sea Level Rise by 2100.
TABLE 1.

SEA LEVEL RISE

The intermediate scenario projects that the Hampton Roads
area will experience 4.5 feet of sea level rise and the highest
scenario projects nearly seven feet of rise by 2100. With the
highest scenario, portions of NS Norfolk would be inundated
with each high tide.

Year

Intermediate

Highest

2050

1.4

2.0

2070

2.5

3.6

2100

4.5

6.9

TIDAL FLOODING AND LAND LOSS

As seas rise, the frequency of extreme tides and the reach of
daily high tides grow. In the intermediate scenario, low-lying
locations in and around NS Norfolk experience roughly 280
tidal floods per year by 2050; in the highest scenario, they experience 540. With such regular flooding, these areas could
become unusable land within the next 35 years. Though daily
operations at NS Norfolk itself may not be compromised, the
station depends on the surrounding communities and infrastructure, which will be heavily affected.
In the intermediate scenario, flood-prone areas throughout the region experience flooding twice daily on average and
FIGURE 1.

In the intermediate scenario, ice sheet loss increases gradually in the
coming decades; in the highest scenario, more rapid loss of ice sheets
occurs. The latter scenario is included in this analysis to help inform
decisions involving an especially low tolerance for risk. Moreover,
recent studies suggest that ice sheet loss is accelerating and that future dynamics and instability could contribute significantly to sea
level rise this century (DeConto and Pollard 2016; Trusel et al. 2015;
Chen et al. 2013; Rignot et al. 2011). Values shown are local projections that include unique regional dynamics such as land subsidence
(see www.ucsusa.org/MilitarySeasRising).

How Sea Level Rise Causes Tidal Flooding and Land Loss

Today

Today’s High Tide Level

2050

High Tide Level

2100

Extreme Tide Level

Land Area

As sea level rises, extreme tides cause local flood conditions to occur more often, to a greater extent, and for longer time periods. And the
daily high tide line can eventually begin to encompass new areas, shifting the tidal zone onto presently utilized land. In this analysis, land
inundated by at least one high tide each day is considered a loss. This is a highly conservative metric: far less frequent flooding would likely
lead to land being considered unusable.
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are underwater 40 percent of the time by 2070. In the highest
scenario, portions of NS Norfolk not currently prone to flood,
particularly on the northern and eastern shores, flood with
extra-high tides. In the highest scenario, nearly 60 percent of
the station’s land area, including roadways, is exposed to tidal
flooding by 2100.
As sea level rises, the flooding that occurs during daily
high tides lasts longer. During the last quarter of this century,
floods in the NS Norfolk area will begin to span many high
tide cycles. As a result, the number of individual flood events
will decrease but the duration of flood conditions will increase until flooding is essentially constant and the affected
land permanently inundated. By the end of the century, floodprone areas in and around NS Norfolk are underwater nearly
constantly in both scenarios.
But it is not only today’s flood-prone areas that are affected by sea level rise. Indeed, with the nearly seven feet of sea
level rise projected for the end of the century by the highest
scenario, roughly 20 percent of NS Norfolk’s currently utilized
land area would flood daily, becoming part of the tidal zone.
THE CHANGING THREAT OF HURRICANES 4

A Category 1 hurricane is the most likely type to affect this
area. Today, such a storm exposes roughly 10 percent of NS
Norfolk to storm surge flooding. In the intermediate scenario,
local sea level is projected to rise by just over two feet by
2070; a Category 1 storm then exposes 35 percent of the station to flooding. The exposed area more than doubles between 2070 and 2100 to roughly 75 percent.
TABLE 2.

By the end of the century,
flood-prone areas in
and around NS Norfolk
are underwater nearly
constantly in both
scenarios.
In the intermediate scenario, the area inundated by a
Category 1 storm hitting in 2100 is substantially larger (about
15 percent) than the area inundated by a Category 2 storm
today. In addition, the area under water five or more feet deep
increases from less than 10 percent today to about 15 percent.
For the mid-Atlantic region, the worst-case scenario considered in this analysis is a Category 4 storm occurring in the
highest sea level rise scenario. Even without sea level rise, 100
percent of NS Norfolk is exposed to flooding from Category 3
and Category 4 hurricanes today. While sea level rise will not
increase the extent of inundation from Category 3 or 4 storms
at the installation, it will affect flood depth.
Today, most of the station (roughly 80 percent) is exposed to flooding less than 10 feet deep in a Category 4 storm.
In the highest scenario, 55 percent of the station is exposed to
flooding more than 10 feet deep by 2070. By 2100, 95 percent
of the station experiences this depth of flooding.

Flood-Prone Areas Could Be Underwater at All Times by 2100
Intermediate

Highest

Year

Events per Year

% of Year

Events per Year

% of Year

2012

9±4

0

9±4

0

2050

276 ± 16

10

538 ± 26

26

2070

641 ±17

40

525 ± 26

77

2100

124 ± 27

96

1±0

100

Shown here are flood events in low-lying areas projected by the intermediate and highest scenarios. Events per year are reported as the average over a five-year period with one standard deviation. Percent of year is reported simply as the average over a five-year period. As flood
conditions span multiple tide cycles, the number of distinct flood events drops but the duration of flooding increases until it is constant. NS
Norfolk will be affected by this flooding depending on the presence of exposed, low-lying land on-site.
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FIGURE 2.

Daily High Tides Will Reach Farther Inland

The reach of future daily high tides, shown at top, is projected to
inundate currently utilized parts of NS Norfolk, shown at bottom.
The highest scenario is mapped here.
SOURCE: IMAGE @TERRAMETRICS.

Mobilizing on the Front Lines of Sea
Level Rise
A vital trait of our nation’s military is its ability to adapt in
response to external threats. Climate change and sea level rise
have emerged as key threats of the 21st century, and our military is beginning to respond (Hall et al. 2016; USACE 2015;
DOD 2014).

The gap between the
military’s current sea
level rise preparedness
and the threats outlined
by this analysis is large
and growing.
Recognizing the threat in the vital Hampton Roads region, the Navy is working with the US Army Corps of Engineers, Virginia Institute of Marine Sciences, municipalities,
universities, and the private sector to develop solutions to the
adverse effects that can be expected with sea level rise (Rios
n.d.). It is incorporating sea level rise projections into its development and infrastructure planning and into its project
requirements and project design (Rios n.d).
In response to rising seas and persistent tidal flooding, NS
Norfolk has been raising some of its piers—at a cost of $60 million each—and restoring others (Fears 2011). The station is
planning a $250 million restoration project that includes demolishing two of its 100-year-old piers and rebuilding one new
pier (Faithful+Gould n.d.) at NS Norfolk. The DOD, along with
other federal agencies and local stakeholders (Hampton Roads
Planning District Commission, Norfolk, and Virginia Beach), is
participating in an innovative study in Hampton Roads to address recurrent flooding and sea level rise (Connolly 2015).
But here and across coastal US installations there is still
far to go: the gap between the military’s current sea level rise
preparedness and the threats outlined by this analysis is large
and growing. Low-lying federal land inundated by rising seas,
daily high-tide flooding of more elevated land and infrastructure, and destructive storm surges—most of the installations
analyzed, including NS Norfolk, face all of these risks.
This analysis provides snapshots of potential future exposure to flooding at NS Norfolk. For the Navy to take additional action on the front line of sea level rise, however, it will
need more detailed analysis and resources to implement solutions. Congress and the DOD should, for example, support the
development and distribution of high-resolution hurricane
and coastal flooding models; adequately fund data monitoring
systems such as our nation’s tide gauge network; allocate human, financial, and data resources to planning efforts and to
detailed mapping that includes future conditions; support
planning partnerships with surrounding communities; and
allocate resources for preparedness projects, on- and off-site,
many of which will stretch over decades.
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TABLE 3.

All of NS Norfolk Could Flood with Category 1 and 2 Storms by Late Century
Intermediate: Percent of base exposed
Today

2050

2070

2100

Cat 1

11

19

35

78

Cat 2

62

83

94

Cat 3

98

99

Cat 4

100

100

Highest: Percent of base exposed
Today

2050

2070

2100

Cat 1

11

27

66

99

100

Cat 2

62

90

99

100

100

100

Cat 3

98

100

100

100

100

100

Cat 4

100

100

100

100

The reach of storm surge associated with a Category 1 storm expands greatly with sea level rise. Today, just over 10 percent of the station
area would be expected to flood during Category 1 storms. The flooded area increases to roughly 80 percent in 2100 in the intermediate scenario and to nearly 100 percent in the highest scenario.

US Navy

Hurricane Isabel, shown here battering cars in an NS Norfolk fleet parking lot, weakened to a tropical storm as it passed over Virginia on September 18, 2003, but it’
storm surge did significant damage to military installations nonetheless.
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Military bases and personnel protect the country from
external threats. With rising seas, they find themselves on an
unanticipated front line. Our defense leadership has a special
responsibility to protect the sites that hundreds of thousands
of Americans depend on for their livelihoods and millions
depend on for national security.
E N D N OTE S

1		 The intermediate sea level rise scenario assumes ice sheet loss that increases
over time, while the highest scenario assumes rapid loss of ice sheets. The
latter scenario is particularly useful for decisions involving an especially low
tolerance for risk. These results are a small subset of the full analysis. For
more information, the technical appendix, and downloadable maps, see www.
ucsusa.org/MilitarySeasRising.
2		 UCS analyzed storm surge depth and exposure extent for each base using the
Sea, Lake, and Overland Surges from Hurricanes (SLOSH) model, developed
by the National Oceanic and Atmospheric Administration (NOAA), for
storm events ranging in severity from Category 1 to Category 4, in addition
to tidal floods. Both storm surge and flooding during extra-high tides can be
significantly exacerbated by rainfall and wave action, neither of which we
included in this study.
3		 This analysis involved consultation with NS Norfolk. However, preventive
measures may be planned or in place that are not reflected in the analysis;
these could affect the degree of current and future flooding.
4		 Nor’easters are common in the region and known to generate damaging
storm surge. As SLOSH models only hurricanes, we did not include lesser
storms such as nor’easters in this analysis. Increases in surge extent and
depth should be expected with these storms as well.
REFERENCES

Applegate, A. 2014. For city of Norfolk, park becomes wetlands once
again. Virginian-Pilot, February 20. Online at http://hamptonroads.com/2014/02/city-norfolk-park-becomes-wetlands-onceagain, accessed June 7, 2016.
Brangham, W. 2012. Rising tide. Video, aired April 27. Arlington, VA:
Public Broadcasting Service. Online at http://video.pbs.org/
video/2227741130/, accessed June 7, 2016.
Chen, J.L., C.R. Wilson, and B.D. Tapley. 2013. Contribution of ice
sheet and mountain glacier melt to recent sea level rise. Nature
Geoscience 6(7):549-552.
Connolly, M. 2015. Hampton Roads, Virginia and the military’s battle
against sea level rise. Washington, DC: Center for Climate and
Security. Online at https://climateandsecurity.files.wordpress.
com/2015/10/hampton-roads-virginia-and-military-battleagainst-sea-level-rise.pdf, accessed March 10, 2016.
DeConto, R.M., and D. Pollard. 2016. Contribution of Antarctica to
past and future sea-level rise. Nature 531:591-597.
Department of Defense (DOD). 2016. Naval Station Norfolk, Virginia.
Washington, DC. Online at www.militaryinstallations.dod.mil/
MOS/f ?p=MI:CONTENT:0::::P4_INST_ID,P4_CONTENT_
TITLE,P4_CONTENT_EKMT_ID,P4_CONTENT_
DIRECTORY,P4_INST_TYPE:5005,Fast%20
Facts,30.90.30.30.60.0.0.0.0,1,INSTALLATION, accessed March 9,
2016.
Department of Defense (DOD). 2014. Climate change adaptation
roadmap. Washington, DC. Online at http://ppec.asme.org/
wp-content/uploads/2014/10/CCARprint.pdf, accessed May 31,
2016.
Faithful+Gould. No date. Norfolk naval shipyard pier 5 replacement.
Alexandria, VA. Online at www.fgould.com/americas/projects/
norfolk-naval-shipyard/#sthash.pyeTTjEe.dpuf, accessed May 31,
2016.

Fears, D. 2012. Built on sinking ground, Norfolk tries to hold back
tide amid sea-level rise. Washington Post, June 17. Online at www.
washingtonpost.com/national/health-science/built-on-sinkingground-norfolk-tries-to-hold-back-tide-amid-sea-levelrise/2012/06/17/gJQADUsxjV_story.html, accessed June 7, 2016.
Fears, D. 2011. Virginia residents oppose preparations for climate-related sea-level rise. Washington Post, December 17. Online at www.
washingtonpost.com/national/health-science/virginia- residents-oppose-preparations-for-climate-related-sea-level-rise/
2011/12/05/gIQAVRw40O_story.html, accessed June 1, 2016.
Gilmore, R., and S. Brand. 1999. Norfolk, Virginia. In Hurricane
haven evaluation. Monterey, CA: Science Applications
International Corporation and Naval Research Laboratory.
Online at www.nrlmry.navy.mil/port_studies/tr8203nc/norfolk/
text/frame.htm, accessed March 24, 2016.
Global Security.org 2011. Commander, US Atlantic Fleet
(COMLANTFLT), Commander, Fleet Forces Command (CFFC).
Alexandria, VA. Online at www.globalsecurity.org/military/
facility/norfolk.htm, accessed May 10, 2016.
Hall, J.A., S. Gill, J. Obeysekera, W. Sweet, K. Knuuti, and J.
Marburger. 2016. Regional sea level scenarios for coastal risk
management: Managing the uncertainty of future sea level change
and extreme water levels for Department of Defense coastal sites
worldwide. Washington, DC: US Department of Defense, Strategic
Environmental Research and Development Program. Online at
www.serdp-estcp.org/News-and-Events/News-Announcements/
Program-News/DoD-Report-on-Regional-Sea-Level-Scenarios,
accessed May 25, 2016.
Hampton Roads Heritage Project (HRHP). No date. Norfolk, VA:
Norfolk Public Library. Online at http://cdm15987.contentdm.oclc.
org/cdm/ref/collection/p15987coll9/id/5276, accessed March 11,
2016.
Li, H., L. Lihwa, and K.A. Burks-Copes. 2013. Modeling of coastal
inundation, storm surge, and relative sea-level rise at Naval
Station Norfolk, Norfolk, Virginia, USA. Journal of Coastal
Research 29(1):18–30. doi: http://dx.doi.org/10.2112/
JCOASTRES-D-12-00056.1.
National Academy of Sciences (NAS). 2011. National security implications of climate change for US naval forces: A report by the
Committee on National Security Implications of Climate Change
for US Naval Forces. Washington, DC. Online at www.nap.edu/
download.php?record_id=12914, accessed May 24, 2016.
National Oceanic and Atmospheric Administration (NOAA). No date.
Historical hurricane tracks. Washington, DC. Online at https://
coast.noaa.gov/hurricanes/, accessed March 23, 2016.
NOAA, EPA, WERF, WaterRF, CTC, and Nobis. 2103. Case study:Virginia: Tidewater area. Silver Spring, MD: NOAA Climate Program
Office. Online at http://cpo.noaa.gov/sites/cpo/Projects/SARP/
CaseStudies/2013/Tidewater%20VA%20Case%20Study%20
Factsheet%20Extreme%20Weather%20Events_2013-1-30v1.pdf,
accessed April 1, 2016.
Parris, A., P. Bromirski, V. Burkett, D. Cayan, M. Culver, J. Hall, R.
Horton, K. Knuuti, R. Moss, J. Obeysekera, A. Sallenger, and J.
Weiss. 2012. Global sea level rise scenarios for the National Climate
Assessment. NOAA tech memo OAR CPO-1. Washington, DC:
National Oceanic and Atmospheric Administration. Online at
http://scenarios.globalchange.gov/sites/default/files/NOAA_SLR_
r3_0.pdf, accessed April 25, 2016.

The US Military on the Front Lines of Rising Seas

7

Quality Enterprises. No date. Naval Station Norfolk Bulkhead
Replacement: Norfolk, Virginia. Chesapeake, VA. Online at www.qe
usa.com/pdfs/Bulkhead%20Replacement,%20Naval%20Station%20
Norfolk,%20Virginia.pdf, accessed March 24, 2016.
Rignot. E., I. Velicongna, M.R. van den Broeke, A. Monaghan, and J.T.M.
Lenaerts. 2011. Acceleration of the contribution of the Greenland and
Antarctic ice sheets to sea level rise. Geophysical Research Letters,
doi: 10.1029/2011GL046583.
Rios, J.P. No date. How naval facilities in Hampton Roads are coping with
rising relative sea levels. Presentation, unknown date. Online at www.
centerforsealevelrise.org/wp-content/uploads/2015/12/Rios_NAVFAC.
pdf, accessed June 7, 2016.
Sallenger, A.H., K.S. Doran, and P.A. Howd. 2012. Hotspot of accelerated
sea-level rise on the Atlantic coast of North America. Nature Climate
Change 2:884–888. doi:10.1038/nclimate1537.

Trusel, L.D., K.E. Frey, S.B. Dias, K.B. Karnauskas, P. Kuipers Munneke,
E. van Meijgaard, and M.R. van den Broeke. 2015. Divergent trajectories of Antarctic surface melt under two twenty-first-century climate
scenarios. Nature Geoscience 8:927–932. doi:10.1038/NGEO2563.
US Census Bureau. 2014. 2010–2014 American community survey 5-year
estimates. Data profiles from: Virginia, Hampton city, Newport News
city, Norfolk city, Portsmouth city, and Virginia Beach city. Online at
http://factfinder.census.gov, accessed March 21, 2016.
US Army Corps of Engineers (USACE). 2015. North Atlantic Coast
comprehensive study: Resilient adaptation to increasing risk. Brooklyn,
NY. Online at www.nad.usace.army.mil/Portals/40/docs/NACCS/
NACCS_main_report.pdf, accessed May 25, 2016.
Virginia Institute of Marine Science (VIMS). 2013. Recurrent flooding
study for Tidewater Virginia. Gloucester Point, VA. Online at http://
ccrm.vims.edu/recurrent_flooding/Recurrent_Flooding_Study_web.pdf,
accessed May 27, 2016.

find the full analysis and methodology online: www.ucsusa.org/MilitarySeasRising

The Union of Concerned Scientists puts rigorous, independent science to work to solve our planet’s most pressing problems. Joining with citizens across
the country, we combine technical analysis and effective advocacy to create innovative, practical solutions for a healthy, safe, and sustainable future.
NATIONAL HEADQUARTERS

WASHINGTON, DC, OFFICE

WEST COAST OFFICE

MIDWEST OFFICE

Two Brattle Square
Cambridge, MA 02138-3780
Phone: (617) 547-5552
Fax: (617) 864-9405

1825 K St. NW, Suite 800
Washington, DC 20006-1232
Phone: (202) 223-6133
Fax: (202) 223-6162

500 12th St., Suite 340
Oakland, CA 94607-4087
Phone: (510) 843-1872
Fax: (510) 843-3785

One N. LaSalle St., Suite 1904
Chicago, IL 60602-4064
Phone: (312) 578-1750
Fax: (312) 578-1751

web: www.ucsusa.org

printed on recycled paper using vegetable-based inks

© JULY 2016 union of concerned scientists

