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Drought Mitigation Practices
Actions, programs, or policies implemented to reduce the likelihood of experiencing 
negative drought impacts.

Reduce vulnerability and increase preparedness and resilience for dealing with a hazard

Examples:
• Monitoring and early warning systems (stream gages, weather stations, dashboards)

• Enhancing water supplies (wells, pipelines, aquifer recharge, dams)

• Reducing water demand (conservation programs, low flow fixtures)

• Agricultural management practices (hybrid seeds, no-till, grazing program)

Most effective if implemented in advance of the event



NATIONAL DROUGHT MITIGATION CENTER



The Hualapai Nation’s 
Drought Mitigation Story 



Location: NW Arizona

Size: 1 million acres; 108 
miles of the Colorado River in 
Grand Canyon

Habitats: ponderosa pine 
forests, pinyon-juniper 
woodlands to dry desert 
scrub. 

Economy: Tourism (river 
rafting, Grand Canyon tours), 
cattle ranching, timber 
sales, big game hunting
(bighorn sheep, elk, antelope)

HUALAPAI 
RESERVATION 
BACKGROUND



Drought Planning Impetus: Drought



Drought Impacts Identified:
• water shortages
• increased wildfires
• road closures - fire threat
• forage reduction
• invasive species
• heavy culling of cattle
• supplemental hay and water hauling
• wildlife and cattle deaths
• increase in wildlife disease
• loss in quality of trophy bighorn sheep and elk
• reduction in hunting permits
• loss of wetlands and riparian habitat
• wind erosion and visibility problems
• river rafting business losses



Hualapai Nation’s Drought Mitigation Actions

Agency/Entity Activities
Agriculture Program • Quarterly  monitoring of  water storage

facilities
• Monitor rangeland utilization plots
• Utilize grazing plan

BIA Forestry • Perform prescribed burns and fuel reduction 
• Report fire vulnerability quarterly

Range Water Program • Install new wildlife drinkers
• Purchase pumps
• Communicate storage conditions on monthly

basis



Identified Capital Improvement Projects

• Feasibility study for a hydro-electric dam
• Above-ground storage tanks
• Wells and pipelines
• Two water trucks
• Repair earthen dams



Investment in Mitigation



What resources are available 
to pay for implementing 
drought mitigation actions?



BIA Tribal Resilience Program Funding
• Supports tribal resilience and/or ocean and coastal management planning as tribes prepare for extreme 

events and harmful environmental trends

Adaptation Planning 
• Category 1. Trainings and Workshops (maximum: $150,000) 
• Category 2. Adaptation Planning (maximum: $150,000) 
• Category 3. Travel Support for Adaptation Planning (maximum: $15,000) 

Capacity Building 
• Category 6. Capacity Building for Scoping Efforts to Support Development of future Category 2 

Proposals: (maximum: $50,000) 

June 10, 2019

BIA Water Management, Planning, and Pre-Development Program 
• Funds are utilized for technical studies and developing other information necessary for tribes to serve as 

informed and prudent managers of tribal water resources. 



Courtesy of Darion Mayhorn
Reclamation Drought Coordinator















Funding Announcements

• Grant funding opportunity for drought resiliency projects in 2020 and 
2021  - Due October 16th, 2019

• Drought planning funding
Expected to be announced at the end of October

Watch for new announcements at 
WaterSMART Drought Response Program!! 

https://www.usbr.gov/drought



Courtesy of Nicole LaRosa
Senior Policy Specialist



FEMA Pre-Disaster Mitigation Program

FEMA requires governments to develop hazard mitigation 
plans as a condition for receiving certain types of non-
emergency disaster assistance, including funding for 
mitigation projects.

Provides funding for:
• new multi-hazard mitigation plans, including drought
• updates to existing plans
• mitigation projects (if a plan is in place)

o Floodwater storage and diversion
o Aquifer storage and recovery
o Floodplain and stream restoration

Resilient Infrastructure
flood and drought



• Eligible applicants: state agencies and federally recognized tribes

• Eligible subapplicants: state agencies, tribal governments, local governments and 
communities

• Cost share is usually 75% federal funding, the remaining 25% funding is provided by the 
state, local, or tribe 

• Projects must demonstrate a reduction of natural hazard risk and be cost effective

• Projects must be technically feasible and meet requirements for environmental and 
historic preservation

Hazard Mitigation Assistance



September 2015, FEMA announced eligibility of several new activities addressing drought 
for hazard mitigation (resilient infrastructure)

• Aquifer Storage and Recovery (ASR)

• Floodwater Diversion and Storage

• Floodplain and Stream Restoration

• Green infrastructure methods to increase ecosystem service benefits

o Improving water and air quality – vegetation and soil filters water and air

o Restore natural wetland and native habitat

o May provide habitat for pollinators

o May provide dual-use for recreation or education space

Hazard Mitigation Assistance for Drought



Subsurface storage of surface water runoff and groundwater in natural aquifer 
• Takes advantage of seasonal variations in surface water runoff and periods of 

high precipitation leading to more surface and ground water availability
• Storage underground protects water from pollutants, evaporation, and extreme 

weather events 

Aquifer Storage and Recovery



Drought and low water levels led to saltwater 
infiltration and other contamination

Community used water rationing which had 
consequence for their 31,000 residents

Salinas, Puerto Rico Case Study: Aquifer Storage and Recovery

• Received a FEMA PDM grant in 2016 for the first awarded ASR project 

• Project diverts freshwater from other sources to recharge the aquifer

• Puerto Rico provided $714,053 and FEMA has awarded the remaining costs of $2,142,159

• Salinas ASR Project Video: https://www.youtube.com/watch?v=EpmMXbuv2Go



Floodplain and Stream Restoration

• Restore original function of floodplains and associated 
wetlands of flood prone river and stream systems

• Restore or increase connectivity and storage capacity

• Restore or increase the physical stability and functions 
of impaired stream and river banks 

• Take advantage of seasonal variations in water supply
o capture spring rain or snowmelt to recharge both surface 

water and groundwater supplies



Portland, 
Oregon







Past FY 2019 Funding Guidelines

Planning funding:
• $400,000 for new mitigation plans
• $300,000 for multi-jurisdictional  tribal mitigation plan updates
• $150,000 for single tribal mitigation plan updates

Mitigation funding:
• $4-10 million for mitigation projects per applicant (higher for resilient infrastructure)
• $20 million set aside for Federally recognized Native American tribal applications - up 

to $575,000 per tribal applicant; remainder competitive

https://www.fema.gov/pre-disaster-mitigation-grant-program

See FEMA Pre-Disaster Mitigation Program website for updates

Due January 31, 2020
10-25% cost-share required

$250 million



More Relevant Funding Programs…

United States Department of Agriculture:
• Rural Development Water and Waste Disposal Loan and Grants
• Rural Development Emergency Community Water Assistance Grants
• NRCS Environmental Quality Incentives Program (EQIP)

US Environmental Protection Agency
• Drinking Water State Revolving Loan Fund
• Drinking Water Infrastructure Grants Tribal Set-Aside Program

Resources
• University of Oregon Climate Change Guide (https://tribalclimateguide.uoregon.edu)
• NOAA National Integrated Drought Information System Office (drought.gov)
• National Drought Mitigation Center (drought.unl.edu)



Takeaways:

Can address drought mitigation within:
• A drought plan, multi-hazard mitigation plan, climate adaptation plan, and as part of 

other plans (water, natural resources, land use)

• There are funds available for implementing mitigation actions

• There are an increasing number of resources and agencies to help 
you prepare for and respond to drought and other climate events



Thank you!

Cody Knutson
cknutson1@unl.edu
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