Sustainable Water Futures: Soft Paths & Integrated Management

Moving from Scarcity to Systemic Resilience

Addressing the global challenge of water security through Dr. Peter Gleick's ‘Soft Paths’
philosophy and the systemic application of Integrated Water Management (IWM).
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The Global
Appropriation of
Freshwater

04 %

of available renewable freshwater is
already appropriated by humanity.

Domestic
Use: 8%

Industry:
22%

Irrigated
Agriculture:
70%

Future Projection: By 2025, water withdrawals will increase
by 50% in the developing world and 18% in the developed
world. (Source: UNDP Water and Ocean Governance).
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The Silent Crisis of
Unaccounted Water

Before seeking new sources, we must fix the
distribution system.

1.10% Minimum Loss - Lost through
Inadvertent leaks in distribution systems
(EPA, 2007).

2. 7 Billion Gallons - The volume of treated

water lost to leaks every single day (ASCE,
2009).

3. Unaccounted Water - Total loss is often
higher due to unmetered firefighting and
street cleaning.

Strategic Priority: Water auditing and
pipeline renewal must precede expansion.
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How the US Consumption Economy Runs on Water

Domestic/Other
Industrial: 4%

The Perception Gap

While domestic conservation
Is vital, the US water economy
Thermo- is dominated by power
electric generation and agriculture.
power: 49% agriculture. Effective
management requires
addressing these macro-

Public Supply: 11%

Irrigation:
31% sectors.

Data: US Geological Survey (2005).
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The Domestic Footprint: 69.3 Gallons Per Day

Breakdown of Typical American Daily Usage

o TN 2675
Clothes Washers g — ) 217%
Leaks e ) 13.7%
e —

Source: Water Research Foundation

Showers O 16.8%

Faucets O 15.7%

|| 3.4%
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Six Soft Paths to a Water Future

A strategic framework by Dr. Peter Gleick (Pacific Institute).

1 2 3

Invest in decentralized Match water quality Do not take demand for

iInfrastructure. requirements with granted (Do more with
designated uses. less).

Expand the definition of Price water properly. Expand concepts of

water supply. regulation and institutions.

& NotebookLM



Tactics for Agricultural & Land Conservation

Technical Efficiency Ecosystem Management
@ Drip irrigation targets root systems directly. @ Riparian buffers prevent erosion.
® No-till agriculture and mulching reduce @ Planting native species maintains ecological
evaporation. balance.
® Night-time watering limits humidity loss. ® Rainwater harvesting reduces withdrawal
dependency.




Urban Infrastructure & Domestic Efficiency

Applying Soft Paths to the Built Environment

—
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Stormwater Management  Decentralized Collection

Green Roofs & Permeable Rain Barrels & Cisterns
Surfaces Captures precipitation for non-
Reduces runoff velocity and filters potable garden use, reducing
pollutants before they reach the demand on the municipal supply.
watershed.

6 —— [=|-0:mm g

26.7% 21.7%
Toilet P 4 Washer
Usage Usage

)

High-Efficiency Fixtures

Retrofitting the Home

Targeting the 26.7% toilet usage and
21.7% washer usage with low-flow
and high-efficiency appliance
standards.
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Defining Integrated Water Management (IWM)

One Water
Management

e Integration: Merging spatial,
environmental, and institutional
management.

e Efficiency: Facilitating reuse and
recycling (e.g., non-potable water
for irrigation).

e Modeling: Incorporating pollutant
fate and transport into decision
making.

e Philosophy: Preventive actions
are preferred to remedial actions.



The Nexus of Land Use and Water Security

The Principle: Land modifications directly
dictate watershed health. Groundwater and
surface water are inextricably linked.

Case Study: Long Island, NY

- Net Withdrawals: > 200 ft3/s
- The Failure: Wastewater is discharged

Into the sea rather than recharging the
groundwater.

- The Constraint: The only source of
recharge is precipitation.

Most freshwater systems in the US currently operate with net withdrawals.
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The Human Element: Stakeholders & Jurisdiction

Regulators

Local, State, Federal
Consumers

Industrial, Domestic

The

Neighboring Watershed
Jurisdictions

Landowners
Surface control

e

['he Governance Challenge:

Watersheds do not respect political boundaries. Coordination is required to resolve the tension between
jurisdiction over water and ownership of land. Quantity and quality must be addressed jointly.
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Technology as Enabler: GIS Modeling
Geographic Information Systems (GIS) Capabilities

(5> Forecasting © Tracking
b O

Modeling future water use Monitoring real-time changes
scenarios. within the watershed.

o8| | Impact Assessment :+ Adaptive Management

m =
ﬂ Analyzing effects of new G Adjusting infrastructure based
construction and land use. on dynamic models.
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Achieving a Full Water Cycle

From Soft Paths to Systemic Balance

The Goal: Balance Recharge & Withdrawals.

The Strategy: Efficient Use (Soft Paths) + Improved
Technologies (Recycling).

The Mandate: Plan for a full water cycle where pollution
fate, transport, and reuse are incorporated into a single
integrated model. Prevent the problem rather than
remedying the damage.
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