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Water UsersWater Users

Residential/Domestic Residential/Domestic –– drinking water and drinking water and 
household useshousehold uses
General Business General Business –– restaurants, hotels, restaurants, hotels, 
etc.etc.
Industrial Industrial –– processing, cooling, diluting processing, cooling, diluting 
Agriculture Agriculture –– irrigation, livestockirrigation, livestock
Recreation Recreation –– golf courses, swimming, golf courses, swimming, 
canoeing/kayaking, fishingcanoeing/kayaking, fishing
EcosystemEcosystem



Water SourcesWater Sources
Surface WaterSurface Water
Groundwater Groundwater 

Groundwater feeds into surface waters, such as Groundwater feeds into surface waters, such as 
streams, ponds and wetlandsstreams, ponds and wetlands
All water resources are All water resources are ““connectedconnected”” –– use of one will use of one will 
affect the other affect the other 
Groundwater withdrawals remove water that would Groundwater withdrawals remove water that would 
normally make its way to streams and ponds as normally make its way to streams and ponds as ““base base 
flowflow””
Although more uncommon, excessive surface water Although more uncommon, excessive surface water 
withdrawals may accelerate the rate of groundwater withdrawals may accelerate the rate of groundwater 
flow to streams, thereby flow to streams, thereby ““pullingpulling”” water away from water away from 
groundwater rich areasgroundwater rich areas





Matching Water Needs Matching Water Needs 
to Water Sourcesto Water Sources

Industry, Golf Courses and Farmers use Industry, Golf Courses and Farmers use 
either/both ground and surface watereither/both ground and surface water
Public water supplies are largely provided from Public water supplies are largely provided from 
surface water for the northern and eastern side surface water for the northern and eastern side 
of the state; groundwater for all of Washington of the state; groundwater for all of Washington 
CountyCounty
Most recreational uses rely on natural conditionsMost recreational uses rely on natural conditions
““EcosystemEcosystem”” gets what is left unless actively gets what is left unless actively 
managed to protect aquatic needsmanaged to protect aquatic needs



What Happens in a Drought?What Happens in a Drought?
Conflicts arise between users, particularly Conflicts arise between users, particularly 
agricultural/golf course interests with agricultural/golf course interests with 
recreational/ecosystem needs.recreational/ecosystem needs.
RI does not require farmers and golf courses to report RI does not require farmers and golf courses to report 
water use or ask for permission to irrigate (most states water use or ask for permission to irrigate (most states 
do).do).
RIDEM is responsible for ensuring that the stateRIDEM is responsible for ensuring that the state’’s waters s waters 
are fishable and swimable and of high quality.are fishable and swimable and of high quality.
RI Water Resources Board has authority to allocate RI Water Resources Board has authority to allocate 
water statewide.water statewide.
The US Geological Survey has responsibility for The US Geological Survey has responsibility for 
monitoring water flows nationwide.monitoring water flows nationwide.



Complicating FactorsComplicating Factors
Out of basin transfers Out of basin transfers –– occurs when public occurs when public 
water is pumped from one watershed/area, but water is pumped from one watershed/area, but 
discharged to a different watershed through discharged to a different watershed through 
public sewage disposal systems.public sewage disposal systems.
Water conservation in the public supply system Water conservation in the public supply system 
–– many systems are antiquated and many systems are antiquated and ““loselose”” water water 
in transport before it reaches its intended end in transport before it reaches its intended end 
user.user.
Public Water Suppliers are required to have Public Water Suppliers are required to have 
enough water enough water ““in reservein reserve”” for fire control.for fire control.



Water Conservation Practices Water Conservation Practices 
of End Usersof End Users

Homeowners complain about and/or donHomeowners complain about and/or don’’t t 
follow mandatory restrictions.follow mandatory restrictions.
Many view irrigation of home lawns, crops Many view irrigation of home lawns, crops 
(particularly sod farms), and golf courses (particularly sod farms), and golf courses 
as unnecessary.as unnecessary.
Problems are elevated in drought years, Problems are elevated in drought years, 
when irrigation needs increase and stream when irrigation needs increase and stream 
flows are naturally low.flows are naturally low.





RI Public 
Water 
Supplies



RI Department of RI Department of 
Environmental ManagementEnvironmental Management

Responsible for defining minimum stream flows Responsible for defining minimum stream flows 
needed to sustain the ecosystem.needed to sustain the ecosystem.
Must be done with an awareness of potential Must be done with an awareness of potential 
impacts impacts –– economic, political, social.economic, political, social.
Research provides needed data, as well as Research provides needed data, as well as 
computer models, etc. computer models, etc. –– all of which must be all of which must be 
tailored to specific conditions (what works in one tailored to specific conditions (what works in one 
watershed may not work in the next).watershed may not work in the next).

http://http://www.dem.ri.gov/programs/benviron/www.dem.ri.gov/programs/benviron/water/iwater/i
ndex.htmndex.htm

http://www.dem.ri.gov/programs/benviron/


RI Water Resources BoardRI Water Resources Board

A quasiA quasi--state agency responsible for state agency responsible for 
coordinating public water suppliers, as well coordinating public water suppliers, as well 
as balancing water supply needs for all as balancing water supply needs for all 
users.users.

Focus is on developing policies, based on Focus is on developing policies, based on 
science and economics, to manage the science and economics, to manage the 
statestate’’s water supplies.s water supplies.
•• Kent County Water Authority news articlesKent County Water Authority news articles

http://www.wrb.state.ri.us/http://www.wrb.state.ri.us/





United States Geological Survey United States Geological Survey 
(USGS)(USGS)

Charged with monitoring water flows Charged with monitoring water flows 
nationwide.nationwide.
Also work cooperatively with state and Also work cooperatively with state and 
local partners to research and model local partners to research and model 
specific issues.specific issues.

http://ma.water.usgs.gov/http://ma.water.usgs.gov/















Other Interest GroupsOther Interest Groups

RI Farm BureauRI Farm Bureau
RI Agricultural CouncilRI Agricultural Council
RI Conservation DistrictsRI Conservation Districts
NonNon--profit organizations, such as the profit organizations, such as the 
Audubon Society, WoodAudubon Society, Wood--Pawcatuck Pawcatuck 
Watershed Association, The Nature Watershed Association, The Nature 
ConservancyConservancy
Public Water SuppliersPublic Water Suppliers



Water Allocation Water Allocation 
Who Comes First?Who Comes First?

Domestic Needs are always first priorityDomestic Needs are always first priority
Business Needs generally are next in line Business Needs generally are next in line 

agriculture and golf courses are agriculture and golf courses are ““businessesbusinesses””
Environmental groups do not feel that irrigation is Environmental groups do not feel that irrigation is 
necessary, and that irrigation should cease or be cut necessary, and that irrigation should cease or be cut 
backback
Any changes to water use may negatively impact Any changes to water use may negatively impact 
profit/loss, and in the long run, viability of the profit/loss, and in the long run, viability of the 
businessbusiness

The ecosystem is The ecosystem is ““protectedprotected”” by the Clean by the Clean 
Water Act, but defining acceptable low flow rates Water Act, but defining acceptable low flow rates 
is VERY difficult.is VERY difficult.



Water AllocationWater Allocation

A delicate A delicate balancebalance between protecting the between protecting the 
ecosystem; providing for longecosystem; providing for long--term economic term economic 
stability/growth, including maintaining viable stability/growth, including maintaining viable 
farms; and meeting the existing domestic supply farms; and meeting the existing domestic supply 
needs as well as accommodating future needs as well as accommodating future 
population growth.population growth.

Requires a blend of politics and science, along Requires a blend of politics and science, along 
with conflict resolution/mediation, and patience!with conflict resolution/mediation, and patience!



WE ALL USE WATERWE ALL USE WATER

Direct Use Direct Use –– Drinking water, showering, Drinking water, showering, 
cleaning, watering our lawn/garden, etc.cleaning, watering our lawn/garden, etc.

Indirect Use Indirect Use –– virtually everything we buy virtually everything we buy 
was manufactured with waterwas manufactured with water



Global Water Use IssuesGlobal Water Use Issues

Water/crop subsidies to farmers lower the Water/crop subsidies to farmers lower the 
““realreal”” cost of producing food, which leads cost of producing food, which leads 
to unfair trade on the world marketto unfair trade on the world market
Most developing countries provide water Most developing countries provide water 
for domestic uses and to support for domestic uses and to support 
economic development economic development –– ecosystem ecosystem 
needs are often not even consideredneeds are often not even considered



Climate Change and Climate Change and 
Agricultural Water UseAgricultural Water Use

Erratic weather patterns may increase both the Erratic weather patterns may increase both the 
frequency and duration of droughts.frequency and duration of droughts.
Irrigation needs will increase world wide.Irrigation needs will increase world wide.
Irrigation is needed to grow the crops needed to Irrigation is needed to grow the crops needed to 
sustain the worldsustain the world’’s population.s population.
Increases in carbon dioxide will result in greater Increases in carbon dioxide will result in greater 
plant growth, requiring even more water.plant growth, requiring even more water.
Conflicts are likely to intensify, particularly in Conflicts are likely to intensify, particularly in 
countries where ecosystem needs are protected.countries where ecosystem needs are protected.



What Can Farmers Do?What Can Farmers Do?

Implement water conservation practices, if Implement water conservation practices, if 
not already in placenot already in place
Stay abreast of latest technology available Stay abreast of latest technology available 
to conserve waterto conserve water
Improve soil organic matter, which Improve soil organic matter, which 
improves water holding capacity in the improves water holding capacity in the 
soil.soil.
Select drought tolerant crops/varieties Select drought tolerant crops/varieties 
when available.when available.



Water Conservation on Farms in RIWater Conservation on Farms in RI

Conveyance of WaterConveyance of Water
Replace leaky above ground pipes with buried lines.Replace leaky above ground pipes with buried lines.
Use most efficient sprinkler system available for the Use most efficient sprinkler system available for the 
crop: trickle, linear move or center pivot systems, solid crop: trickle, linear move or center pivot systems, solid 
set sprinklers.  Trickle irrigation is NOT suited to all set sprinklers.  Trickle irrigation is NOT suited to all 
crops.crops.

Management of WaterManagement of Water
Improve management of the timing and rate of irrigation Improve management of the timing and rate of irrigation 
water applications: apply just enough to fill the root zone; water applications: apply just enough to fill the root zone; 
dondon’’t apply when windy; keep a running tally of rainfall t apply when windy; keep a running tally of rainfall 
received and irrigation water applied (checkbook received and irrigation water applied (checkbook 
method); use moisture sensors to determine when to method); use moisture sensors to determine when to 
irrigate and to help calibrate how much to put on; irrigate and to help calibrate how much to put on; 
measure and record how much is pumped and applied.measure and record how much is pumped and applied.



Pawcatuck Watershed Water Use Pawcatuck Watershed Water Use 
and Optimization Projectand Optimization Project

Studying current and future water supply Studying current and future water supply 
needs to determine existing impacts on needs to determine existing impacts on 
ground and surface water, as well as ground and surface water, as well as 
investigate potential impacts if investigate potential impacts if 
management changes are implemented.management changes are implemented.
Goal of the project is to find the most Goal of the project is to find the most 
sustainable source of water (ground or sustainable source of water (ground or 
surface) to meet agricultural water needs surface) to meet agricultural water needs 
while protecting aquatic ecosystems.while protecting aquatic ecosystems.



What Can You Do?What Can You Do?
Save Water Save Water 
In times of drought and mandatory restrictions, try to In times of drought and mandatory restrictions, try to 
keep your own water issues in perspective with those keep your own water issues in perspective with those 
making a living from the land and businesses that rely on making a living from the land and businesses that rely on 
water in their manufacturing/processing operations.water in their manufacturing/processing operations.
Buy Wisely Buy Wisely –– remember that virtually everything you buy remember that virtually everything you buy 
needs water somewhere in the manufacturing processneeds water somewhere in the manufacturing process

Recycle often; buy recycled or second hand productsRecycle often; buy recycled or second hand products

Get involved!  Follow legislation, contact your legislators, or Get involved!  Follow legislation, contact your legislators, or 
volunteer for organizations that are doing the above.volunteer for organizations that are doing the above.
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