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World Population

Source: United Nations: World Population Prospects, 2008 Rev.



Global Water Withdrawals

Source: CERES ïWater Scarcity & Climate Change: A Growing Risk for Business and Investors 



Competition Between Users



Fish Brook, Boxford

Sudbury River, Hopkinton

Photos from MA Riverways Program website

Groundwater pumping can dewater 

streams during low water times

Impacts to Natural Systems



Middleton Pond, 

Massachusetts

Wenham Lake 

Massachusetts

Natural variations in 

precipitation can create 

shortages for  water 

supplies

Impacts to Human Systems



Human and Biodiversity Threats

Source: Vörösmarty et al, Global Water Threats to Human Water 

Security and River Biodiversity, Nature, v467, 2010



Environmental Water Needs

Migratory Fish



Eastern Pearlshell (Margaritifera margaritifera)

© Jon Golden.  

Environmental Water Needs

Freshwater 

Mussels



BrookTrout.  © Noel Burkhead & Virginia Dept. of Game and  

Inland Fisheries..

Environmental Water Needs

Eastern Brook Trout
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óModernô Water Mgmt Policies



South Africa

National Water Law 1998

Ensure that the nation's water resources

(a)meet the basic human needs of present 

and future generations;

(b) promote equitable access to water;

(g) protect aquatic and associated 

ecosystems and their biological diversity;



River Dependent Ecosystems



River Dependent Communities



Subsistence Livelihoods



Florida
Title XXVIII - 373.0831

Sufficient water be available for all 

existing and future reasonable-beneficial 

uses 

and the natural systems, 

and that the adverse effects of 

competition for water supplies be 

avoided. 



Florida



Elkhead Reservoir Expansion

ÅProvides water to the city of Craig, Colorado and 

power utilities.

ÅDoubles storage to 25,000 acre feet.

ÅProvides 5,000 acre-feet of water for base flows 

and leases up to 2,000 additional acre-feet leased 

for environmental flows.

ÅCosts split between water district and ESA 

recovery program funds.

Cost savings ïexpansion cost about $2,000 per 

acre-foot. - some projects that cost $15,000/acre-

foot. 



Elkhead Reservoir Expansion 

Colorado

Carpenter Ranch, Hayden, CO

Achieved through a 

voluntary, 

cooperative 

program that 

includes state and 

federal agencies, 

water and power 

users, and 

conservation 

groups, which 

seeks to recover 

endangered fish 

while allowing 

water use to 

continue.



Partnerships



California Rangeland 

Conservation 

Coalition

Mission: 

Catalyze partnerships 

between ranchers, 

environmentalists and 

government entities to 

conserve and enhance 

the ecological values 

and economic viability of 

Californiaôs working 

rangelands for posterity. 


