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Sustainable Agricultural Systems, Office of National Programs. Tel. 301-504-7987
email steven.shafer@ars.usda.gov

This plan has been prepared in accordance with Executive Order (E.O.) 13514, requiring all
federal agencies to have a climate change adaptation plan submitted to the Council of
Environmental Quality (CEQ) no later than June 29, 2012. USDA Departmental Regulation
1070-001 calls for the Climate Change Program Office (CCPO) to develop the USDA Climate
Change Adaptation Plan with the full support and participation of USDA agencies and offices.
To accomplish this, the Agricultural Research Service (ARS) has prepared this adaptation
strategy that addresses how it is going to integrate climate change into its programs, policies, and
operations. ARS’s plan is submitted with the intent that it will be included in the Department’s
response to CEQ. Per D.R. 1070-001, this plan will support USDA’s requirement to:

(1) Analyze how climate change may affect the ability of agencies or offices to achieve their
respective mission and its policy, program, and operational objectives by reviewing
existing programs, operations, policies, and authorities to: identify potential impacts of
climate change on the agency’s or office’s areas of responsibility; prioritize, implement,
and mainstream response actions, contingent on the availability of resources; and
continuously assess and improve the capacity to adapt to current and future changes in
the climate.

(2) Identify to the Office of Budget and Program Analysis, under the Office of the Chief
Financial Officer, as part of the annual budget process areas where budget adjustments
would be necessary in order to carry out the actions identified under this Departmental
Regulation and include this information on the Global Change Cross-Cut that is compiled
each year;

(3) Identify, as appropriate, for USDA’s Office of the General Counsel areas where legal
analysis is needed to carry out actions identified under this Departmental Regulation; and

(4) Coordinate actions across the Department through USDA’s Global Change Task Force,
as appropriate.
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Agricultural Research Service

Policy Framework

ARS Vision: To lead America towards a better future through agricultural research and
information.

ARS Mission: ARS conducts research to develop and transfer solutions to agricultural
problems of high national priority and provide information access and dissemination to:
e ensure high-quality, safe food, and other agricultural products
e assess the nutritional needs of Americans
e sustain a competitive agricultural economy
e enhance the natural resource base and the environment, and
e provide economic opportunities for rural citizens, communities, and society as a
whole.

ARS Goals and Strategic Approaches: ARS is the U.S. Department of Agriculture's chief in-
house research agency. It is one of the four component agencies of the Research, Education,
and Economics (REE) mission area. Congress first authorized Federally-supported
agricultural research in the Organic Act of 1862, which established what is now USDA. That
statute directed the Commissioner of Agriculture "... To acquire and preserve in his
Department all information he can obtain by means of books and correspondence, and by
practical and scientific experiments,..." The scope of USDA's agricultural research programs
has been expanded and extended many times since the Department was first created. Today
ARS has a workforce of approximately 6,200 employees including 2,200 scientists and post
docs representing a wide range of disciplines. ARS has 800 research projects working at 90+
locations, including overseas labs.

To achieve its mission, the agency identifies critical problems affecting American
agriculture, plans and executes the strategies needed to address these problems by:
mobilizing resources (both human and financial); fostering multi-disciplinary research;
linking research to program and policy objectives; and communicating and interacting with
customers, stakeholders, partners, and beneficiaries to insure program relevancy. Currently,
ARS research is organized into 18 National Programs that provide a coordinating structure
that ensures the most important research is conducted with minimal risk of redundancy. ARS
also works to ensure the timely transfer of new knowledge and technologies to potential
users, and to broaden public understanding of the value of agriculture and agricultural
research to ensure the continued primacy of the U.S. agriculture in the 21st century.

ARS’s current Strategic Plan is in effect for fiscal years 2012 through 2017. Echoing ARS’
National Program structure, the agency’s Strategic Plan is organized into four main Goal
Areas: Nutrition, Food Safety, and Quality, Natural Resources and Sustainable Agricultural
Systems, Crop Production and Protection, and Animal Production and Protection. These Goal
Areas—and the goals, performance measures, and actionable strategies identified within
them—align with the components of the USDA Strategic Plan Goals as follows:

Each ARS Goal Area includes specific goals that are aligned groupings of ARS’ 18 National
Programs, derived from the Agency’s specific mission, as outlined in each National
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Program’s five-year Action Plan. In developing their individual Project Plans, each ARS
scientist will, in turn, align his or her research objectives with the overarching goals
identified in this portion of the ARS Strategic Plan, thereby ensuring continuity with the
USDA, REE, and ARS vision for agricultural research.

. Vulnerability Assessment

ARS is the largest research agency in USDA and has experimental stations and field plots
throughout the United States. Extreme weather events have recently and will continue to
damage research facilities and infrastructure. Experiments have been disrupted due to plant
and animals loss. Heavy snowfall and rain events leading to flooding have impacted ability to
care for animals, and greenhouse plants. Flooding of research facilities and fields has
occurred. Drought has impacted experimental fields and animal facilities. Energy use has
varied considerably from past experience due to prolonged high and low temperatures.
Heating and cooling expenses for workers, laboratories, and greenhouses have varied such
that projecting needs and costs is increasingly difficult. Increased vigor of weeds and
appearance of invasive species have required additional resources to control in experimental
plots and fields. Wide temperature and precipitation swings affect work force health and food
safety and increase likelihood of pathogens and skin irritants. Water quantity and quality
needed to maintain research may become an issue for locations where prolonged drought
occurs or where water-treatment plants are compromised by weather events. These
occurrences may require a shift in research priorities. Incorporating additional environmental
factors related to climate change must be considered in research planning for developing new
crop varieties, management strategies, and conservation practices.

Thus, the ability of ARS to meet its mission can be compromised by climate change in

several general ways:

e Reduced ability to conduct mission research at some current locations because
environmental changes exceed the resilience of the agricultural systems under study at
those locations.

e Changes in budget allocations to research topics, made necessary because new
environmental conditions have unexpected or unmitigated impacts on agricultural
production systems and resources, thus diverting resources from current high-priority
research.

e Threats to personnel arising from extreme weather conditions, e.g., extreme temperatures,
severe storms, flooding.

e Increased costs of heating, cooling, and other “overhead” costs to mitigating untenable
conditions for employees or research material, thus diverting resources from mission
research itself.

e Increased costs of buildings and facilities that must withstand extreme and variable
conditions, including retrofitting existing facilities and costs of building new ones.

The following examples of these kinds of events and impacts illustrate the risks to ARS’s
capacity to meet its mission.
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Extreme conditions and animal research. Extreme conditions associated with climate change
impact livestock, and potential impacts on ARS research may be significant. Direct effects
are related to the intensity and frequency of animal summer heat stress. Heat stress in dairy
cattle can have an effect lasting weeks to months on reproduction and milk production; milk
production declines at temperatures above 24C and is worsened by high humidities. Under
severe conditions, milk production may be reduced as much as 20% per day. Poultry also are
sensitive to stress from high heat and humidity. Although chickens can acclimate to heat,
sudden heat waves significantly lower production (growth rate, egg production, hatching
rate) and egg quality (smaller eggs, thinner egg shells, poor internal quality). Increased
frequency and severity of heat waves can thus jeopardize ARS research on livestock and
require ARS research locations to divert resources into mitigation costs such as increased
energy costs for cooling, construction of facilities and equipment designed to keep research
animals cool in hot conditions, and even relocation of research to cooler regions. Indirectly,
climate change can affect livestock research via increased costs of animal feed, as yields of
grain, forages, and silage are suppressed by heat, drought, or heavy or ill-timed precipitation.
The need for research on mitigating heat stress will divert resources from research on other
aspects of livestock production and health. Already, to better address extreme heat events in
confined animal production operations, ARS devotes resources at the U.S. Meat Animal
Research Center in Lincoln, Nebraska, to research focused on managing heat stress in
confined livestock operations, in partnership with the National Weather Service. A website
was developed which incorporates the Geographic Resources Analysis Support System and
provides daily heat stress forecasts for livestock producers on line through the ARS
USMARC website (http://www.ars.usda.gov/Main/docs.htm?docid=21306). Additional
research identified as necessary is focused on developing precision animal management
technologies to enable livestock producers to monitor the health and heat stress levels of
individual animals housed in large groups typical of modern animal production.

Impact of climate change on crop research. There are many ways that climate change and
weather extremes may affect ARS crop research and allocation of resources to crop research.
Included are the many documented impacts of increasing CO, concentrations, heat,
precipitation extremes, and the various combinations on crop growth, reproduction, and
yield. Greater uncertainties are associated with the effects on pests and pathogens. In
general, the geographic distribution of pests is largely dependent upon climate, whereas the
incidence and severity of outbreaks are largely dependent upon weather. Consequently, there
is broad agreement that climate change will have substantial ramifications for pest control in
crop systems. While more rainfall increases the protection needed for cereals and root crops
against many pathogens, higher temperatures are likely to increase pesticide applications
needed to protect fruits, vegetables, and beans. Under projected climate change, the total
external costs over all pesticide classes for U.S. agriculture per hectare could increase up to
70% from 2000 to 2100. Higher CO, concentrations provide a “fertilizer effect” to most
plants, including crops, but there is likely to be a need for increasing rates of herbicide
applications to control weeds because increased biomass of weeds requires more herbicide to
kill them; ARS research has already demonstrated this. In addition, climate change is
anticipated to result in changes in predominant weed populations within a region as the
weather and climate conditions become more favorable for some weed species and not
others. In rhizomatous perennial weeds, this could be the result of combinations of CO,and
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weather conditions favorable for increased carbohydrate storage in rhizomes that may benefit
overwintering and vegetative spread. However, ARS research has demonstrated that effects
on weeds is not uniform for all weed species and all parts of the country. Plant invasions in
pasture and rangeland are often preceded by major disturbances, such as wildfires. The
incidence of wildfires is predicted to increase in areas of the south and west as precipitation
in these regions declines with climate change. In general, adaptation to climate change
probably will require more intensive pest management to protect crops. All this will mean
new challenges for ARS in locating, designing, and conducting research programs on
improving cropping systems — including the increasing costs of managing pests in research
crops — to ensure that production and product quality of U.S. crops meet the needs of our
citizens and on preserving our natural resources, while ensuring that our food supply is safe
and our environment remains healthy.

Impact on food safety research. Flooding can have a major food safety impact, as has been
evident by the many produce-related food safety outbreaks originating in the Salinas area of
California. A notable example occurred with a particular ranch, which periodically flooded
from overflow water from the Santa Rita Creek that bordered the property. This event led
directly to a collaboration of ARS, the State of California, and academic institutions to
redirect resources to an environmental study of the impact of flooding. To conduct this work,
ARS redirected its produce-related food safety research portfolio at the Western Regional
Research Center, Albany, CA, and realigned staff assignments from other research. Studies
on significant events in 2003-2005, 2006, and 2011 indicated that flooding of small and
major waterways, including the Salinas River, have major consequences to the economy
(hundreds of millions of dollars) and public health (hundreds of illnesses and many deaths).
A Food and Drug Administration (FDA) rule now considers ready-to-eat crops that have
been in contact with flood waters to be adulterated due to potential exposure to sewage,
animal waste, heavy metals, pathogenic microorganisms, or other contaminants. The risks
may be especially high for areas that have been under drought conditions immediately before
flooding, since flood water can wash contaminants directly onto fields. To reduce the effect
of seasonal extreme weather events, a significant amount of land susceptible to flooding has
been taken out of production. This has affected ARS’ ability to continue some of its
important produce-related research. This limits ARS’ capacity to provide research data to the
FDA, which in turn uses such data with the produce industry and the State of California to
develop actionable responses and corrective action plans through documents such as the
Commaodity Specific Food Safety Guidelines for the Production and Harvest of Lettuce and
Leafy Greens. Unhindered research that allows the development of Good Agricultural
Practices is at the heart of produce food safety, not only for California but for other fresh
produce producing States such as Arizona, Colorado and the Delmarva Peninsula. Thus,
extreme weather events affect not only food safety itself, but ARS’ abilities to conduct
research that would mitigate food safety risks.

Implications for natural resources in research. Short and long-term water shortages (drought)
and excesses (too much, too fast leading to floods) are expected to increase in frequency with
changing climate. Research that has always been based on rain-fed plots may thus require
irrigation for the first time, resulting in significant costs for irrigation equipment, energy to
pump water, and water itself (if not drawn from wells or surface water). Even among field



Agricultural Research Service

plots that have been irrigated all along, greater amounts of water may be required, which can
alter or compromise research objectives and/or progress. Water shortages may result in the
loss of experimental material (plants, soil, animals). Insufficient moisture may delay
planting dates, suppress yield quantity and/or quality, and increase the threat of fire on
grazing lands research locations. Water shortages will affect research priorities, especially
when reduced water availability for research and industry alters what, where and how a crop
or livestock can be grown. Continued shortages of water may dictate a shift of research
priorities to emphasize reduced water use, more efficient water use, and gray water use.
Conversely, excess water may stress plant research plots via flooding. Excessive moisture
during a growing season may shorten available time for field access to plant, manage (treat
pests, apply fertilizers, etc.) or harvest. A major concern is the threat of heavy rainfall
intensities that exacerbate soil erosion, thus leading to degradation of topsoil and
environmental quality as sediment, nutrients and pesticides move offsite with runoff and/or
subsurface flow. Such erosion may incur costs associated with mitigation of sediment
deposition off-site. The timing of rainfall events may also create pest and pathogen
problems, for example, as increased frequency of precipitation lengthens the persistence of
free water on leaves, which promotes fungal growth on late-stage crops and/or recently
harvested crops. Under such conditions, costs of pest management or even complete loss of
experiments may occur. Flooding can also cause serious problems for livestock research
units. Storage lagoons for animal waste management are vulnerable to heavy rainfall and
may require modification to prevent overflows or collapse. Livestock waste spills cause
spread of pathogens and excess nutrients to waterways, resulting in major environmental
impacts and significant mitigation costs.

Costs of mitigating weather-related damage to research facilities. A tornado struck the Ohio
Agricultural Research and Development Center (OARDC), Wooster, Ohio on September 16,
2010, destroying the University-owned Ag Engineering Building that housed the ARS
Application Technology Research Unit. The estimated cost to replace the structure is $4
million, in addition to the $260,000 worth of ARS equipment that was lost. The facility has
not yet been replaced, and ARS research has been hindered by the loss of equipment and
forced relocation to temporary space. In El Reno, Oklahoma, a tornado struck the
Grazinglands Research Laboratory on May 24, 2011. Five buildings were destroyed, nine
buildings were heavily damaged, ten buildings sustained minor damage, expensive scientific
equipment was damaged or destroyed, and more than 10 miles of fences were destroyed.
The estimated funding needed to restore EI Reno to its pre-tornado condition is $5.1 million,
which has not been appropriated and thus must be diverted from research. On June 11, 2008,
a tornado struck Manhattan, Kansas. It damaged or destroyed the ARS Center for Grain and
Animal Health Research facilities, the Wind Erosion Research Laboratory, the laboratory’s
attached greenhouse and a vehicle garage, and a greenhouse used for Hessian fly research.
Congress appropriated $2.8 million to replace the facilities, which took nearly four years. In
August 2005, Hurricane Katrina caused extensive damage to the 400,000 square-foot
Southern Regional Research Center in New Orleans, Louisiana. A total of $32.5 million was
invested through a Rapid Recovery Phase and subsequent Long Term Recovery to replace
major mechanical and electrical systems and equipment, repair buildings, renovate
completely flooded and destroyed areas in the basement, and repair damaged areas on upper
floors in the Main Building. Although the SRRC became fully operational again in August
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2006, a full year earlier than expected, total recovery took six years. Other recent severe
weather events that have damaged ARS facilities and incurred aggregate costs of more than
$16 million to the agency include tornadoes in Houma, Louisiana; Beaumont, Texas, and
Beltsville, MD; flooding in Grand Forks, North Dakota; and a hurricane in Miami, Florida. In
addition to the cost to replace the facilities, there is significant impact on ARS’ research
capacity through interruption or loss of millions of dollars invested in experiments that have
been lost, delays in planned research, and the obstacles inevitable in placing research
programs in temporary space.

Impact to personnel and personnel-related costs. As a research agency, ARS’ most valuable
asset is its personnel, who apply their scientific, technical, and administrative expertise to
accomplish the ARS mission. There are many weather and climate related impacts on
personnel, and the exact kind and impacts vary across the country. Heat stress, severe cold,
flooding, and wind all are examples of hazards to people working at ARS locations.
Additional hazards arise from people whose performance may be compromised by such
stresses or weather conditions, such as accidents associated with loss of control of heavy
equipment, motor vehicles, hazardous chemicals, and others. Damage to ARS research
facilities can result in major costs to the agency, diverting resources from research into
emergency response. Included among such costs, aside from costs required for repair or
replacement of facilities as discussed above, are those associated with personnel. A striking
example is the impact of Hurricane Katrina on the personnel associated with ARS facilities in
Louisiana, especially the Southern Regional Research Center in New Orleans. Major
damage and flooding of the Center occurred when Katrina made landfall in southeastern
Louisiana on August 29, 2005, rendering the Center completely unusable. A total of 178
employees, along with their families, had to be relocated to 22 temporary duty stations in 12
states to maintain critical research projects and progress as much as possible. Personnel-
related costs arising from Katrina totaled more than $4 million over three fiscal years.

I11. The Adaptation Planning and Evaluation Process

a. Integration — ARS locations and specific operations are highly dispersed and
heterogeneous with respect to activities conducted to meet the agency’s mission. ARS
conducts research to address its mission at more than 90 locations in nearly all 50 states.
Many locations have multiple research units with very different research (e.g., crop,
livestock, natural resources, and/or post-harvest quality and safety research at a single
location). Many ARS research units are co-located on university campuses, and at these
locations, ARS research and personnel may be housed in facilities owned by the federal
government, by the university, or some combination. Other ARS units are housed in
stand-alone, government-owned research facilities that may be in remote locations or in
large cities. In addition, resources are allocated by Congress to the agency specific to
locations for specific research. Thus, plans for adaptation to climate change must be
highly specific and relevant for each research unit’s unique combination of resources,
research mission, facilities type and ownership, geographic location and environment,
and climate change and weather variability/extremes in evidence. Adaptation strategies
and plans for a natural resources unit in the desert southwest would not be appropriate for
a human nutrition unit in hospital-like facilities in a large eastern city, nor for a crop
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breeding program operated by scientists conducting research on a university campus in
the Midwest where management plans for university-owned facilities are in place.

Implementation plans for application of congressionally appropriated resources in
research are developed annually by the Research Leader of each research management
unit in consultation with, and approval by, the relevant Area Director (the most senior
line manager in each of ARS’ seven multi-state Areas and the Beltsville Agricultural
Research Center). The Annual Resource Management Planning (ARMP) process
includes allocation of resources for personnel, direct research costs, and indirect research
costs (e.g., facilities management; safety, health, and environmental management).
Allocation of appropriated resources among these and other aspects of the unit’s
operations may be affected by climate change and weather variability and extremes.

Accordingly, Research Leaders will allocate resources as required to respond to direct
research costs (e.g., pest management in crops, heat stress management for livestock) and
indirect costs (e.g., energy costs for buildings, equipment and supplies for personnel
safety and health), as affected by climate change within the context of their research
activities, facilities, and locale. Allocations of costs to respond to changes in research
needs, personnel needs, and facilities management will be reviewed and approved by
Area Directors in the ARMP process.

ARS sets its research priorities, develops National and management unit-level research
plans, and implements its plans through a highly developed process that includes
established procedures for obtaining formal input from a wide variety of customers,
stakeholders, and research partners. These include priorities and needs expressed by the
Administration and Congress; other departments of the federal government and other
agencies within USDA, including action and regulatory agencies; state governments and
agencies; non-government organizations such as commodity organizations; universities
and other non-government research organizations; individual farmers and land-owners;
and others. The five-year research project plans developed by agency scientists in
response to input from customers, stakeholders, and partners are peer-reviewed by non-
ARS scientists for adequacy of research approaches and likelihood of success in
achieving stated objectives. As climate change and weather variability are manifest
through changing pressures and needs related to crop production and protection, animal
production and protection, natural resources and sustainable agricultural systems, and
nutrition, food safety, and quality, we anticipate that the agency’s customers,
stakeholders, and partners will identify necessary changes to be recommended for
research programs and changes in allocations of research resources to address any such
issues that increase in importance.

b. Understanding risks — One of ARS’ 18 National Programs is Climate Change, Soils,
and Emissions. Goals of this National Program include adaptation of agricultural systems
to climate change and mitigation of greenhouse gases, including mitigating those
originating from agricultural production systems and offsetting agricultural and non-
agricultural emissions with carbon sequestration in soils. Inherent in this research
program is consideration of the likely magnitude of climate change and scenarios of

10
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impacts on crops, livestock, natural resources, and post-harvest product quality and
safety. Resources allocated to ARS locations for climate change, soils, and emissions
research are applied to research on impacts, adaptation, and mitigation, and results of this
work informs all climate and weather related research throughout the agency.

c. Performance metrics — Responses to changing climate and weather extremes and
variability will be assessed annually in terms of the effectiveness of meeting expected
research milestones as specified in peer-reviewed project plans. The degree of
achievement of expected research milestones versus weather and climate related
interference with research progress, personnel safety and health, and facilities
management and costs will be reflected in the allocation of resources in subsequent
years’” ARMP process for each management unit. When weather and climate interfere
substantially with research, personnel, or facilities, increased resources will be allocated
for appropriate mitigation. Assessments and responses are expected to be iterative as
required.

IV. Sustained Adaptation Process

This plan will be reviewed during the first quarter of each fiscal year by the ARS Deputy
Administrator for Natural Resources and Sustainable Agricultural Systems (NRSAS), in
consultation with the other three subject-matter Deputy Administrators of the Office of
National Programs, the National Program Leader for Climate Change, Soils, and Emissions,
the Director of the Human Resources Division, and the Director of the Facilities Division.
Prior to that review, the Deputy Administrator for NRSAS will solicit information from the
eight Area Directors to ascertain occurrences of significant interference from climate/weather
with research goals, personnel, or facilities during the previous fiscal year. Obvious
problems occurring at multiple locations will be identified to all Area Directors and given
priority for development of coordinated responses whenever possible to leverage multiple
locations’ resources to mitigate widespread problems. Knowledge gained from agency-wide,
national information will be used to identify priorities and update this plan as necessary.

11
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Appendix: Actions to address risks and opportunities

Appendix (Agricultural Research Service): Actions to address risks and opportunities

capacity for
laboratories,
feedlots,
transportatio
n and animal
handling.

Revised
handling
and data
collection
protocols to
avoid heat
stress,
ensure

Action Agency | Risk or opportunity | Scale Timeframe | Implementation Performance metrics

Lead Methods
Additional ARS Heat stress to animals | Location | ongoing At individual Climate and weather-related
training and in confined research research locations | animal morbidity and mortality
animal care facilities. as required are unchanging. Animal welfare
responsibiliti and performance in research
es for trials are not compromised.
employees.
Additional
ventilation,
cooling,
shade and
management

12
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welfare and
address
emerging
health,
performance
and parasite
implications.

Employees
assigned
additional
training and
animal care
responsibiliti
es.
Additional
non-
traditional
work hours
(early
and/or late).

Additional
shade or
cooling for
animal
handling
facilities and
pasture and
range
systems.

Revised
handling

ARS

Heat stress to animals
in non-confinement
research facilities.

Location

Ongoing

At individual

research locations

as required

Climate and weather-related
animal morbidity and mortality
are unchanging. Animal welfare
and performance in research
trials are not compromised.

13
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and data
collection
protocols to
avoid heat
stress,
ensure
welfare and
address
emerging
health,
performance
and parasite
implications.

Additional
training for
heat stress
adaptation ,
possible
relocation or
redirection
of skilled
technicians.

Additional
ventilation,
cooling, and
management
capacity for
laboratories
and
handling
facilities.

ARS

Increased infestations
of livestock pests

Location

ongoing

At individual

research locations

as required.

Program objectives are not
compromised by pests. Research
programs continue to be effective
and deliver impact for
stakeholders.

14
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Areas of
infestation
and impact
on
agriculture
may expand
or contract
necessitating
the
relocation or
redirection
of research
programs
and
experiments.

Increase
water
cooling
capacity.

ARS

Heat stress in fish
research facilities

Location

Ongoing

At individual

research locations

as required.

No increased animal morbidity,
no compromised reproductive
performance and health of
confined fish populations

Installation
of irrigation
equipment.

Altered
planting
dates.

Alternate
research
locations.

ARS

Heat/drought stress of
crops in field plots

Location

ongoing

At individual

research locations

as required.

Crop losses in field plots due to
extreme weather events or
variability do not increase over
years. Research objectives are
met as planned. Impact of
research for stakeholders is
uncompromised.

Increase
cooling

ARS

Heat/drought stress of
plants in greenhouses

Location

ongoing

At individual

research locations

Losses of plants and experiments
being conducted in greenhouses

15
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capacity of as required. do not increase over years.

greenhouses. Research objectives are met as
planned. Impact of research for

Change time stakeholders is uncompromised.

of year to

conduct

research.

Alternate

research

locations.

Install flood | ARS Flooding of crops in Location | ongoing At individual Crop losses in field plots due to

control fields research locations | flooding do not increase over

structures. as required. years. Research objectives are
met as planned. Impact of

Install soil research for stakeholders is

drainage. uncompromised.

Delay field

management

activities,

including

planting and

harvesting,

as

necessary.

Alternate

research

locations.

Possible ARS Increased pest Location | ongoing At individual Crop losses in field plots due to

relocation or infestations in field research locations | pest risks exacerbated by climate

redirection plots as required. and weather do not increase over

16
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of skilled years. Research objectives are
technicians. met as planned. Impact of
research for stakeholders is
Increased uncompromised.

pesticide
applications.

Alternate
research
locations.

Install ARS Contamination of crop | Location | ongoing At individual Waste in confinement facilities is
barriers to research by animal research locations | not released into the environment
movement of wastes as required. due to extreme weather events.

wastes into
field plots.

Drawdown
holding
ponds to
reduce
release of
nutrients
and
pathogens at
times of high
risk.

Improve
waste
confinement
facilities.

Alternate

17
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employees to
shelter from
heat, cold,
wind.

Training of
employees to
recognize
weather-
related
hazards and
for access to
shelters,
proper
maintenance
of body
fluids and
salts, how to
respond to
severe and
possible
sudden
conditions.

Pest
repellents in
areas where
weather/clim
ate favor

employees

as required.

research

locations.

Ensure ARS Weather related Location | ongoing At individual Incidence of employee stress or
access of injuries and stress of research locations | injury due to weather extremes

does not increase.

18
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increased
pest
incidence.

Require
employee
breaks with
adequate
fluid
replacement.

Improve
cooling and
heating of
facilities,
and allocate
energy costs
accordingly.

Telework as
appropriate.

Construct
and retrofit
buildings
and facilities
to withstand
high winds,
extreme heat
and cold,
high rates of
precipitation

ARS

Damage to facilities

Location

ongoing

At individual

research locations

as required.

Buildings meet or exceed weather
resistance related building codes
in effect at each location.
Building condition and energy
use maintain a proper
environment for employees and
do not compromise research.
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Take
projected
weather and
climate
projections
into account
in siting and
designing
facilities,
including on
flood plains.

Monitor and
maintain
building
condition as
required for
current and
projected
weather and
climate,
including
flood plains.

Assess needs
for backup
utility
services and
allocate
resources
accordingly.

Raise

20
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critical
equipment
above flood
level.

Provide
permanent
or
temporary
protective
measures for
facility and
utility
systems.

Alternate
research
locations.

21
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