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Wuhan University, ASCE, colleagues, ladies and gentlemen, thank you for inviting me to this NSFC-
U.S. Joint Workshop. Today | want to share some historical and current perspectives on U.S. water
resources management and polices to help frame our workshop dialogs. Many points in this talk
parallel water management and policy interests raised by Minister Chen Li; especially in his recent
keynote presentation “Strengthening Water Conservation.” at Budapest Water Summit. | might
add; | have spent over a decade helping build collaboration between Chine MWR and the USG
and USACE.

| will briefly look at:

1. Historical — Institutional Context of Water policy in the US;
2. Current situation: Financing and ageing infrastructures;
3. Recurrent themes of water policy in the U.S.;

4. Water Policy and IWRM today;

5. Institutional Integration;

6. Public and Stakeholder Involvement;

7. Water Related Disaster Risk Reduction;

8. Additional Aspects of Water and Security Summary;

9. Concluding thoughts
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1. Historical — Institutional Context of Water policy in the US

1200% Westward Expansion — Water Central to
Nation building

| 13250- 1900s - Evolution of Federal Roles navigation,
| flood control, others, areas pubic municipal water
supply; progressive era and conservation (wise use
| wtilitarion Pinchot view)

S 19205 Reaction to public roles power;1927 Flood
Control Act

1930-1940s Depression and New Deal Massive Public
Infrastructure investments ( e.g. TWA..)

1940- 1970 Post War Struggling with coordination

1 and national policy, planning, commissions, continued
1. History
supply focus

1970 - NEPA Clean Water Act (Muir preservation
view dominates ) demand management, pricing
waste treatment, reuse, regulation

The early years of the U.S., the 1800’s, were characterized by Westward Expansion. During this
time water was central to nation building on the continent.

From 1850 to the 1900s, there was an evolution of the U.S. national Federal government roles in
water, specifically on navigation and flood control and State and local public municipal water
supply. The end of this period saw the emergence of environmental concerns with what we call
our “progressive era.” Conservation in resources, which meant wise use of resources, started to
drive water resources policy but also came into conflict with emerging idea of preservation.

The 1920’s saw reaction to public roles power generation and greater movement to private power
generation which at this time was heavily hydropower. In addition, the great floods of the late 1920’s
fundamentally changed water policy with the 1927 Flood Control Act; this act authorized the largest

expenditure of Federal funds for water resources, if measured as percent of GDP, in US history.

The 1920s floods transformed the political landscape in the US. These floods on the Mississippi helped
create a great migration from south to north; they transformed political allegiances of major social
groups; they forced a change from “levees only” to “control structures” for flood defense, and; they

were a major reason for the election of Herbert Hoover as President on the U.S.

During the great depression of the 1930s President Roosevelt’'s New Deal included massive public

infrastructure investments (e.g. TVA...) to help create jobs, to transform regions of U.S and to spur the
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economy. It also generated interest in multipurpose water projects and river basin organizations

(RBOs).

The 1940 - 1970 post war era was dominated with concerns over coordination and national policy,

planning, Presidential commissions on water, and a continued supply focus for water projects.

Clean Water Act

All that changed in 1970’s with the passage of the National Environmental Policy Act 1969 and the
Clean Water Act in 1972. Water policy began focusing on demand management, pricing, waste

treatment, reuse, regulation and moved away from supply side approaches.

The U.S. is a Federal System composed of sovereign States which have the primary control of water.
The national government’s federal interest in water is based on authorities, evolved over 100 years;
to assure interstate commerce, to help achieve national economic benefits, environmental and public
health, and managing transboundary conflicts. There are two main legal traditions of water rights:
Riparian in East and Prior Appropriation in West with reserved rights along with Native American

Rights.

Unlike the East, the Federal government owns large amounts of land in the West. There are reserved
water rights associated with these lands as well as the lands of indigenous people and both are still
being defined. Like most parts of the world, ground water is still not well monitored. Ground Water:
follows Rule of Capture, Riparian, Reasonable use. Most people in the U.S. are served by public water

supplies.
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Water as an Industry in the US

* No one Federal Policy: collection af incremental policies

* Annual expenditures is third - behind electric powerand
petro chemicals

* Most capital intensive

* Most highly regulated

* 90,000 peoplein Federal Government
* Parts of 10 Cabinet Departments

* 2 major Independent Agencies

* 34 Smaller Water Agencies

* State and Local over 300,000 people

* Private sector and consultants over 50,000

If you looked at the US water sector as an industry you would see:

Complex Aspects of Water Related

Responsibilities
Federal Level State Level
-interstate commerce -Sovereign over water
-public health
-standards Local - Municipal Level
-environment -Zoning
-public goods aspects -Land use
ontlichs Individual

-protection of rights

-Private Property Rights

American Federalism
At Gt O Ly Cat?

interstate Council
on Water Policy

* No one Federal Policy: rather a collection of incremental policies

* Annual expenditures are a third - behind electric power and petrol chemicals
*  Most capital intensive

*  Most highly regulated

*  Roughly 90,000 people in Federal Government

* Parts of 10 Cabinet Departments

* 2 major Independent Agencies

* 34 Smaller Water Agencies

* State and Local over 300,000 people

e  Private sector and consultants over 50,000
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Public infrastructure investment declined from 3.9% of Federal budget in 1960 to less than 3% today.
Of this water declined to around .2% There are 83,000 dams, of which 2,000 are owned by Federal
Government and the average age is 50 years+. Almost 1,600 significant hazard dams are within one

mile of a downstream city.

Water use per capita has been decreasing since the late 1990s; and has been doing so at a time of
increasing population and even during periods of increased economic growth. There are many reasons
for this such as energy prices, efficiencies, changing patterns of demand and new technology. This
experience is important as it essentially “delinks” the notion of direct correlations of increasing

population and increasing per-capita water use.

These trends are creating some anomalies. In most major U.S. cities water use is declining while rates
to residential customers is increasing. There are sustained declines in residential water use, dropping

22 percent since 1999, due to a variety of conservation measures and market regulations. Tariffs rose

5 percent last year, according to “Circle of Blue’s annual survey of 30 major U.S. cities.” “The median
increase was 3.5 percent. At same time utilities, must ensure that rates are fair: affordable for the
poorest and somehow discourage water waste. This increase reflects investment in seriously ageing
infrastructure and a response to declining water sales. This means consumer conservation is perversely

“rewarded” with higher tariffs! The average tariff climbed 48 percent since 2010.”

However, as the slide depicts U.S. tariffs remain considerably lower than most places in the world.

Water Rates World Cities

Ranking Cost (USg) Change

Current Prior || Cubic meter || Year On Year
Germany 1 1 178.1 0.0%
Denmark 2 2 172.0 +0.8
United Kingdom 3 3 123.2 +3.2%
The Netherlands 4 B 1138 -05
France 5 5 108.3 +33
Belgium 6 6 101.9 +3.9%
itaty 7 7 72.7 +1.5%
Spain 8 8 71.2 +3.5%
Finland 9 9 643 +4.9%
Sweden 10 10 615 +1.1%
Australia 11 11 54.7 +4.7%
United States 12 12 54.3 +4.0%
South Africa 13 14 428 +20.4%
Canada 14 13 37.6 +2.9%

Water World _http://www.waterworld.com/articles/print/volume-19/issue-1/editorial-focus/survey-
finds-world-water-rates-rising.html
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At the same time, as the following slide ___ - depicts, water tariffs in the most arid regions are often
much less than in the humid regions of the U.S.! This is partly the result of large Federal multipurpose
water investments which were often driven by national reasons like economic development or western
expansions or other macro social goals and included large subsidies. But today the demographics of
the arid areas have changed; meaning the demands (or underlying values) of water use are changing

but the subsidies underlying the infrastructure resist change.

More use and cheaper prices in arid areas with less water!

Boston Milwaukee /éanta Fe
"y .
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Aoverage Morthly Bill for Family of Four Usin o Awerags Monthly Bill for Family of Four Using 150
gallons/person/day (prices cument April 201, gallonsipersoniday (prices current Apeil 2010)
gallimg/parson/day (prices cuimen Residential Use (galians) Precipitation (cm)

Circheof Bhus “Price of Wat
apell 20, 201043 Ty
httpoffuww.crclen ol or

Thus, the U.S. has an aging infrastructure with serious needs for reallocating water and finding
methods to fund new and rehab investments. States are now experimenting with private public
partnerships, new tariff structures, a variety of reallocating mechanisms such as water banking,

regulated markets and others.

Federal Water Resources Spending as a Percentage of GDP (1956 -2007) has been steadily
decreasing since the early 1960s. This is an important underlying cause of our critical issue of

aging water infrastructure.
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Federal and State (and local) Spending on Water Resources
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At the same time, State and local spending on water has begun to surpass that of the Federal

government.

Figure 1. Federal Water Resources and Water Quality Spending (1957-2007 in millions of

2006 dollars)
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At the mid-1970s, the dawn of our environmental era, you can see that drinking water and water

expenditures started to rise. As noted, the mid 1970s can be seen as the end of the era of large

infrastructure investment and the beginning of the era of water quality concerns with emphasis

on approaches such as demand management, conservation,

environmental restoration.
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As slide depicts, since the 1970s the national federal government focus has moved from quantity
to quality; from planning and allocating money for direct federal investment to regulating,

creating standards, restoration, offering grants and loan funds.

Changing Federal Roles in Water
Planning,
1899 Rivers and Harbors Act (RHA) Refuse Act Allocation
Many EQ provision but few enforced; Admms, By USACE Federal
1914 US Public Health Service Invest
1, Drinking Water Reg’s, Funds
1948 Federal Water Pollution Control Act (FWPCA)
State Responsibilities
Focus sewage waste — Point Sources
1965 Water Quality Act
Federal Gov. sets water quality standards
1966 Clean Water Restoration Act
Imposed fines for non compliance reports
1970 Water Quality Improvement Act
Expands Federal Role — certification program of states
1972 Clean Water Act (CWA) — Admends. To FWPCA v
Goal of restoring waters; [D polluted water 4 Regulate,
Dev. Est. loads (TMDL) ~-TMDL = WLA+LA+MOS (1) Standards,
1974 (rv. 1986,1996) Safe Drinking Water Act (SWDA) Grants,
Maximum Containment Levels (MCLs) Restore
Treatment techmiques (TTs)

2. Current situation: Financing and ageing infrastructures

AWWA and ASCE estimate that over the next 20 years, maintaining and expanding our water service
infrastructure will require $1 trillion—more than twice the current level of investment by all levels
of government. The Bureau of Economic Analysis (BEA) at the US Department of Commerce estimates
that for every dollar spent on water infrastructure, $2.63 is generated in the private economy. And
for every job added in the water workforce, the BEA estimates that 3.68 jobs are added in the national

economy

New financing options that allow private capital to invest in water resources are being developed,
including conservation financing (e.g., “green bonds” or impact investing), blended public-private
capital, and philanthropy. The rise of private investment has also increased interest in alternative

water management approaches. (Duke)

Most of the large U.S. infrastructures, including 80,000+ dams, 25,000+ mile of levees, 35,000+
treatment plants were financed through conventional public funding, including municipal and

local district debt combined with large-scale federal funding and financing.
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The American Society of Civil Engineers (ASCE) estimates that repairing high hazard dams would cost

$21 billion. Most dams are privately owned and would necessitate private financing.

At the state and local service delivery level the United States has nearly 170,000 public water systems
and 15,000 large wastewater treatment plants. ASCE estimates that the United States has more than
one million miles of water mains and nearly as many miles of sewer mains with many nearing the end

of their average life expectancy.

Our urban water infrastructure was initially developed and financed by private water companies. As
private systems failed, local and state governments took up financing water systems., The use of
general obligation bonds and revenue bonds that began in the 19th century is the financial structure

that is predominately used today. (from Duke 2016)

As our understanding of ecosystem impacts of infrastructures grows so to does ecosystem
expenditures They are often driven by regulatory compliance, such as mitigation banking to offset
impacts of development. There is also interest in using ecosystem services to provide lower costs
for comparable water resources, whether reducing the costs of water treatment or reducing flood

peaks.

Grants programs, were phased out at the end of the Reagan administration in favor of loan funds
for, sewers and drinking water. However, today the funds are now often too small to access the

municipal bond market, more is likely need. (Duke study)

As we enter the 21 century, U.S. politics is beginning to react to the large transaction costs of increasing
regulations; to capital flows for investment; and to our national capacity to plan and implement
needed water programs. For examples, there are various calls for benefit cost analysis of regulations

and impact assessments of regulations.

Congress passed a Water Infrastructure Finance and Innovation Act (WIFIA) to help access low interest
financing of infrastructure projects(duke). The Obama administration established the Water
Infrastructure and Resiliency Finance Center to assist communities to evaluate financing options or
planning projects. During our recent Presidential election, both parties were advocating national

infrastructure bank.
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3. Recurrent themes of water policy

2. Recurrent Themes in US Water policy

Economic development
— Regional vs. national
— Distribution of benefits vs. Costs
Coordination h.

— Legislative (Congress) vs. the President (Executive
Branch)

— Federal, State, Local: Decentralized vs. Centralized
— Dew. - Water and Land

Conservation and environment

— Wise use (Utilitarian) vs. Preservationist (absolutist)

— Planning vs. regulation vs. markets in allocating

While there is not one National Water policy, there are however recurrent themes in the continual

debates over US Water policies, such as:

* Economic development:

— Regional vs. National
— Distribution of benefits vs. Costs

e Coordination:

— Legislative (Congress) vs. the President (Executive Branch)
— Federal, State, Local: Decentralized vs. Centralized
— Dev. - Water and Land

e Conservation and environment:

— Wise use (Utilitarian) vs. Preservationist (absolutist)
— Planning vs. regulation vs. markets in allocating

National Policy to Coordinate Water at River Basin |

308 Rep
committ

#1053 IACWR
Wa

*1920-30's - NPB —NRPB:

*1943 FIARBC (Federal Interagency River s a single unit and should
Basin Committee) be treated as such.”
Dept Level co

Technical:

. ¥ o “I am presenting herewith for your
ng"sc,'_]g IlulT“ ia . consideration a comprehensive national
'E*I.']Il iI ';3 enll?i plan for the conservation and development

gland

(Inter Agency Committee on
R .

N L (T. Roosewvelt 1910..} “each

= a'l']fll #é’gl agency river system, from its
Chee headwaters in the forest

to fts mouth on the coast

Of OUr Water FESOUMCES. ..uu.. Changing public
interest, firstin navigation, then in
irrigation, and then in flood-control, water
Lewel; Regional power or pollution, has produced a

- Potomac Delaware collection of unrelated water policies. The
recommendations in this report define in
broad strokes an integrated water policy
Sfor the country as o whale. Such a Federal
water policy is needed.” (8/18/37 FDR to US
Congress)
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In the 1920s a national planning board and a national resource planning board were established which
included water management issues but then disbanded. In the 1940s sub-cabinet level, interagency
river basin committees were created and in 1953 an interagency committee on water resources was
established. From the late 1940s through the early 1950s powerful political figures tried to establish
regions organized like the TVA to coordinate development and water management. None were
established. The attempts were defeated by sovereign states and agencies within the Federal

government that perceived their power to be threatened. These are depicted in the slide.

[ 1343 Hoover Commission | Trying to Achieve National Water Policies

| 1950 Truman Water Resources Policy Commission |

1952 House Committee on Pubic Works
(began process to PEG)

| 1955 Hoover Commission 2:
l 1955 Eisenhower Advisory Committee

on Water Resources Policy

¥

t ‘ 1
‘ 1961 Senate SelectjCommittee on

Mational Water Refources: (Mew Era)

Recurrent Water Policy

Themes_in All Post War | 1973 National Water Commission |
* Coordinate wfin Federalism;
* Consolidate; [ National Water Policy Dialogs 2002-2007 |

+  BasinfWatershed;

+  Standardize Methods
and Procedures;

*  Review Boards;

* Land and Water;

* Cost Recovery;

| USACE Mational Listening Sessions |

From the 1950s to the early twenty first century numerous special commissions were established;
all had recommendations and each focused on the recurrent themes: how to coordinate within
Federalism; how to consolidate; how achieve basin/watershed management; how to standardize
methods and procedures for evaluating projects; how to review proposed investments; how to

connect land and water, and; cost recovery.

Today the question of a national water policy continues to be debated and most of that debate

revolves around issues of sovereignty between states and the federal government.
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4. Water Policy and IWRM today

3. Water Policies Today: Context of
IWRM
MEM POLICY. Koy INmessions

‘Dacenmralizaton - sebsidary

Jaseqgration; eses - values

“Parmcipaton of Stakehoiders

“Watershed - Rver Basns
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Never the less attempts to better integrate water resources management or what we call today

Integrated Water Resources Management (IWRM) continue. Actually, IWRM has its roots in what was

formerly called multipurpose planning.

Water - Energy - Food Linkages

(Samples from World Economic Forum Initiative)

Water essential for all the core drivers of economic growth

Increase in energy demand by 40% using current system means
increase of freshwater needs by 165%

If the Ogallala Aquifer runs dry, more then $20 billion worth of

food and fiber will vanish from the World's markets....

Jarnas Little Saving the Ogallals Aguifer, Seiantific American 19, March 32-28

Shale extraction, concentrated solar plants demand large increase
freshwater use

Replacing 5-6% of energy consumption with bio fuels could double
water withdrawals for agriculture

In U.S. 13 % electricity is to move, treat, and heat water.

California’s water-related energy uses 19% of the state’s electricity,
30 percent of natural gas, and 88 billion gallons of diesel fuel/yr

Today the importance of integration of water across sectors abounds. For examples the WEF

notes that an increase in energy demand by 40% using current system means increase of
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freshwater needs by 165%. If the Ogallala Aquifer in the US runs dry, more than $20 billion worth
of food and fiber will vanish from the World's markets.... (James Little Saving the Ogallala Aquifer,
Scientific American 19, March 32-29). Shale extraction, concentrated solar plants demand large
increase freshwater use. In U.S. 13 % electricity is to move, treat, and heat water. California’s
water-related energy uses 19% of the state’s electricity, 30 percent of natural gas, and 88 billion

gallons of diesel fuel/yr. (WEF)

As you know well here in China, water is more than access. It can be put to many uses: irrigation, floods
damage reductions, drought, ecological flows, hydropower, energy coolants, navigation, and
recreation. Far from only creating conflicts these multiple uses can also allow for jointly creating

benefits (both off and on the water) vs. fighting over allocation of flows.

WATER IS MORE THEN ACCESS

* Many uses:irrigation, floods damage reductions,
drought, ecological flows, hydropower, energy
coolants, navigation, recreation

Multiple Purpose uses Allows for Jointly Creating
Benefits (both off and on) the water vs. Fighting
Over Allocation of Flows — Key to Water Venue of

Water’s Tradition of Expanding the Negotiating Pie
vs. Reallocatineg Limited Pie:

Mechanisms to allocate and reallocate among water uses
are Keys to Meg Nexus:
RBO’s - Infrastructure - Markets - Planning — Regulations—
Rights —trade — technology - others

However, the ability of stakeholders and sectors to understand this capacity and to actually
jointly create options that increase benefits based on integrating multiple uses depends on

political will and institutions that encourage such dialog.

Today interest in watershed and river basin coordination has reasserted. Indeed, allocating and
reallocating water among uses are keys to managing the food, water, and energy nexus. Each of
the sectors needs water to achieve social goals; but collectively the water may not be available
for demand. So, it is water that becomes the constraint and the point at which tradeoffs among

water uses to support various sector goals becomes apparent.
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Many institutional mechanisms have been tried to deal with such trade-offs such as river basin
organizations (RBQ’s), smart infrastructure, water markets, more interactive planning, benefit-

cost analysis of regulations, clarifying water rights, administrative edicts, technology and others.

While different for each state, the potential for market opportunities in water are increasing.
(Nicholas center). Water quality trading came into existence with regulatory support following
EPA’s 2003 National Water Quality Trading Policy. The federal government created a market for
mitigation banking under section 404 of the Clean Water Act, to help restore streams and

wetlands.

Water markets currently work well where substantial infrastructure and storage already exist.
(CONSERVATION FINANCE & IMPACT INVESTING FOR U.S. WATERA REPORT FROM THE 2016 ASPEN-
NICHOLAS WATER FORUM) However, there has been little large inter sectoral trading and inter-basin

transfer in the U.S. is politically very difficult.

IWRM Achieved through complex ratios of cost sharing that vary by
purposes - all make up Multiple uses and lead to calculation of BCR at
Federal level

Purposes — Uses Cost Sharing =% of costs
born by entities sponsoring

Flood Control Federal

Havigation Federal — Local partnerships
— ratios changing

Hydropower Local - Federal
Eco Systems Federal — Local

Irrigation Federal — Local

Water Supply Local

Recreation Local

In the US integrating uses in large MOP projects must be achieved through complex ratios of cost
sharing that vary by water uses or purposes; and lead to calculation of benefit-cost ratio (BCR) at
the Federal level. For examples; flood risk reduction with its widely distributed benefits is
essentially a public good which if beneficial can be funded with Federal money; navigation is both

a distributed public good and a private good and thus this purpose is funded through a cost shared
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formal of about 50-50; hydropower is clearly vendible with broad benefits and it is more fully
funded through nonpublic sources; eco systems restoration and low flow assurance are still very
much in debate as to how much public versus other funding must be shared; irrigation is also
vendible and it is cost shared between public and other funds; water supply is clearly vendible

and fully paid for using entities.

Ponaples and Guidance (P& G):
US Accamtng Svstem for Publi c Water Iivestments

» National Feonomic Development (NED)
— beneficizl and adverse offect on the nationz] scononmy in
NOIEEy (e
» Ermaronmental Quality (ECY)
— afere of plens on sipnificnt envionmen sl resorces and
* Regional Feonomic Development (RED)
— distribution of r2xions] sconnmic sctiity fromesch plan in
Ermeal regiona] income andempl osment
= Ofher Social Effects (CBE) U5 Water Resources Planning Framewaork:
— dffere on wrben and commmnify impace, 1ifs, heslth, safoy » Levalld Rop .+ METoeronomic,
Sctors; displarement lons temnproded vty snesgy mn-E-:. S mmmgﬂ

= LavelB Fﬁ:l.r&rEhan_]E 10 .

- LevelC Project’Se - Mosonomis,

Our main water resources planning guidance, the Principles and Standards (P&S), now called
Principles and Guidance (P&G) in the US, tries to capture this complexity through national
accounting categories of benefits and costs that includes; National Economic; environmental

quality; regional economic; and other social effects.
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EQ-NED Trdeoff for Wilm ington Navigation Project

5‘,':::":'.‘:“:":' _:";ED

YED PLAN
@_%__ RECOMMENDED BPLAN
2 LT E—
L
{:‘ [ 50% INCREASE _
% DECREASE 300,000 =
: 2
g 5400000 =
o -
(18]
< 3 EQ PLAN
5 saoom N i
50% INCREASE
-4 20 g 0 % &0 20 100
-E[Q “ER
5200000 % Contribution to E.G. Objectives

340000 ' _NED

The goal is to reach some clarification of trade-offs among various projects or alternatives. For
example, the slide __ shows trade-offs among benefits and costs of environmental quality (EQ)
and national economic development (NED) for an actual navigation project’s alternative plans.
The NED plan had high NED benefits and negative environmental quality benefits. The EQ plan
had high environmental benefits but 71% reduced national economic benefits. The recommended
plan was one that has a 50% increase in EQ benefits with only a 7% decrease in NED benefits. This
is the type of dialog that institutions, using such methods, seek to encourage in water resources
planning. Hopefully such dialog provides more incentive and rationality to the political debates

over authorizations which are carried out in within our multiple sovereignties.

But how to finance MOP infrastructure, versus doing BCA, is remains a problem both within the

USG and especially for developing countries most in need of such infrastructure.
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5. Institutional Integration

Some succeeded
Somerailed
All are different

4. Institutional Integration

Paralleling these analytical tools, various institutional mechanisms have been developed to better
integrate water uses. Initially, the founding fathers of the U.S. thought that water conflicts that crossed
the boundaries of states would be handled through interstate compacts. Indeed, these compacts have
been the chief mode to do so in the U.S. Interstate compacts look much like international treaties or
agreements among sovereign nation states; after all they are agreements among sovereign states that
are part of a U.S. federation. They usually outline water delivery responsibilities at borders during a

variety of conditions of weather or seasons.

As demands driven by social objectives and changing demographics have increased, simply managing
water quantity delivery at borders of U.S. states is not enough. We need to find mechanisms to manage
the whole basin in more integrated ways: thus, the concept of river basins organizations (RBO). Of
course, managing according to hydrological units such as river basin organizations (RBOs) of a basin

does not fit with either sector or sovereign legal realities.
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Types of RBO Coordinating Mechanisms
1. Interstate Compact Commissions
(Potomac)
2. Interstate Councils
3. Basin Interagency Committees (Ad hoc)

4 Tnteraocencv - Tnterciate Mammiceinne

6. Single Federal Administrator
(DOI Colorado)

7. Watershed Councils/ Process
(American Heritage Rivers)

The Slide shows basic types of RBOs that have emerged within the US: some remain and some have

failed.

Interestingly these RBOs have different characteristics depending on their locations but also on
political climate of the time that defines the relationship between political power of states versus or
federal government; quite apart from water resources, that is a relationship that continually changes.
This is mapped out in the following slide five different periods of Federal State power relationship and

types of RBOs that emerged in the U.S.

RBO’s and Periods of U.S. Federalism

1850-1902 1902-1960

Stare Based Centralized

Federalism Federalism
1850 1900

g T @

River Basin Organizations/Water are at Mexus of Federal-State Sovereignty Authority
That Relationshipis Political; Fluid; changinginthe U.S; sets context for Water Policy

1960-1980
Cooperative

Federalism Federalism

2000++

Each Relationshipimplies:

«Differentviews of Subsidiaries

«Differenttypes of costsharing among States and Federal forwater
infrastructures investments financing

«Differentmeans for expressing Federal Interestin water investment:
direct construction/ownership; regulations; grants; standard
setting. others

WWW.EWP.org



/' Global Water
7 * Partnership

We have learned that no one size fits all; that geography, issues and political culture differ; that sui
generis vs. top-down are the ones that survive; that it is essential to bring the political into IWRM to

manage essential technical and political dialog.

Beyond RBOs and interstate compacts, North America has two unique transboundary Institutions to
manage conflicts arising on waters that cross international boundaries. The International Joint
Commission (IJC) between Canada and the U.S. and the International Boundary Waters Commission
(IBWC) between Mexico and the U.S. These are not RBOs. While structurally different, they both
function as means to anticipate conflicts and to devise means to manage or resolve such conflicts
arising around the many waters that cross the boundaries in the south and north. In fact, the IBWC

was born out of cross border war as a means to avoid such conflicts in the future.

IJC Organization

Commissioners
1 1
us SE.CtIOI'I Great Lakes Regional Canadian Section
Washington Office (Windsor, ON) Ottawa
Boards of Investigative Pollution Great Lakes
Control - Bodies Surveillance Water Quality
Combined Boards Boards Institutions

IBWC International Boundary Waters

Commission
* Two commissioners — o _ e i
licensed engineers e
* Neutrality + expertise L
* Pressure to more activist B ISR
* More on environmental 1= |

* Broader public access to its
deliberations

Some of the key lessons we have learned about design principles for RBOs, are to:

e Obtain High Political (Ministerial) commitment
e Provide for meaningful community input

e Move beyond “impact fixation”
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e Bring operational and implementation interest into design
e Open and transparent rules of behavior

e Foster norms of collaboration

e Create trusted technical capacity

e Establish means for resolving disputes

e Separate administrative and policy

e Promote flexibility and creativity

e Foster regional shared visions of river

6. Public and Stakeholder Involvement

5. Public & Stakeholder PartigipationJ

Two Main
Polarized
Groups

* ProDam

* Pro Fish Anti Dam
For Dam Breaching

' Global Water
7 * Partnership

Public involvement (PI) is a widely-acknowledged necessity in water resources planning and

management. But how it is done and what it means varies depending on political culture. In the U.S.,

recent Pl was an attempt to make the executive bureaucracy and administrative state more responsive

to new values making claims on water such as ecological flows and restoration.
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Field Office

T———

/‘ ’” Instructions

Water Control
Management
Decisions

Ill

Today, significant software and hardware advances are enhancing traditional “process” methods and
helping achieve more effective Pl and to integrate technical and process aspects of water management
For example, the USACE Water Management System (CWMS) is a process that provides real-time data
for water management decisions across all districts in the U.S. Data from various sources such as

weather and stream data is fed into data storage and models including reservoir operations.

Shared vision planning (SVP) and collaborative modeling is another example. Using interactive meta-
model building SVP includes stakeholders in the technical process of creating the algorithms that will
then be used to describe water systems. If stakeholders feel ownership in the algorithms used rather
than simply being fed outputs done by black boxes (often manipulated by technical experts, they
already do not trust) they will participate more seriously in trade-off analysis and alternative

generation. Our software and hardware advances now make this possible at reasonable costs.
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Levels - Techniques High
of Participation [ Joint Decision making
= Forming/Agreeing o o
S to Decisions |, Conciliation/Mediation
g L. Assisted Negotiations ®
= _ =
= Having an Influence [ Collaboration/Mediation .=
:3 on Decisions e . £
Ky L. Facilitation/Interactive =5
e Workshops <
= p =
i |— Task Forces/Advisory
- Before Decisions
_.Conferences
Knowledge About L+ Public Hearings
Decisions —=Public Information
Low
Slide outlines one of the most important principles for designing public participation. PI

programs must seek to match the technique used to the level of participation sought or allowed.

7. Water Related Disaster Risk Reduction;

The ability to manage uncertainties of water related disasters are critical to maintaining social stability
and to creating platforms for growth. The World Bank has noted that the variations in GDP due to the
inability of dealing with variations in rainfall might account for almost 25 -30 % of variations in GDP in

developing countries.
The International Water Management Institute (IWMI) notes that:

“Ethiopia’s.... limited ability to cope with droughts and floods.... are estimated to cost the

economy one-third of its growth potential.”

Through investments in water infrastructure, most developed countries are able to keep that figure to
about 5% of GDP. In short impairment to human activity and creativity is key; not just the number of

events is what matters.
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6. Water Related Disasters, Risk and Uncertainty

Flood Damages as Percent of GDP
(Based on damages and GDP data in 2000 dollars)

-2 e

. Chio & Low & * B Dir=ct damegss as percent of GOF
o e MEsissippi River + Total damages a8 percent of GDP e
o 0 Bazine T
% - IS
= o & Kﬂ-ﬁma Hier icane E
E‘_m I‘I1'E3'mipn' ;I““ I'u'lﬁam{lﬁm E
- Aiver Vsl E -
o e -
= =
E'm’ . E
B o= k]
=1 o
= -
oo | B
& =

- |
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For examples; the slide shows that while damages have increased; direct damages as a percentage of

GDP have been declining.

Mississippi River Watershed

O AR e O
s
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This has paralleled experience in other richer nations such as in Japan, and here is China as seen in

slide
Damage=s from Water-FHelated Nataral Disasters as e of GIDVEP
am
i St & i W Dract Sarrsges =8 o rom ek of 56
- 1 B v Totsl dEMEgEs B Fercent of G0 -
§ s B -\4 =1
E - Y. VPN Harr S =
] [EP =Ty e Agnas =
[ — b i - . — =
s - — U'“'{ = - T A =
5 . o Temooam -E eure
=
i Fatring E
E m- —= :
- -
RER R EE S EEEEE R EEEEEEEREEEEEEEEEEEERE
D e e B I e

Flood damage and flood control investment
in Japan

STREMGTHENING OF FLOOD CONTROL

B DISASTER MI

o Frorl el | 1

13E7 — 2001 536 Billion in FO prevented — Spent 332 Billion

We have learned and relearned some important lessons from the recent Katrina, Sandy and 2011
Mississippi floods. For examples: the events taught us that it is important to maintain a clear view of
the whole system of flood defense (structural and non- structural), over the years of their
implementation and to avoid the loss of system perspectives. We lost this perspective in the Katrina
event; it was, however, maintained in the 2011 Mississippi event, it somehow was rarely salient in pre-

event times in the NYC- NJ areas and the results show.

Communication of and participation in choosing risk was mixed with Katrina; it was clear, and
transparent in the recent Mississippi floods, and; it seemed rarely discussed in the case of Sandy until
the event. The aftermath of Sandy, like the successful management of the 2011 flood of record on the
Mississippi, clearly demonstrated the importance of structural measures as well as nonstructural

measures.
In contrast to the 1927 flood damages, over 4.0 million people were protected in 2011 flood

which was about the same size as the 1927 event. The 80 years of investment realized provided

large returns on public investment well beyond BCRs of 1. After 2013 Hurricane Sandy on the East
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Coast, it was clear the damages were substantially reduced in those areas with structural

measures.

But no matter what the mixture of non-structural and structural approaches, resiliency and
redundancy must be built in. Multiple defenses are critical. However, our traditional methods of
calculating risk which ultimately underpin all these BCA analytics are in the midst of significant

challenge with the non-stationarity debates.

Risk Reduction is More Than Technical
Residual Risk: A Key Component of Flood Risk Management

Initial Risk

Ioning

Risk Reduction IS Successful Collaboration
Among Levels of Governance

Evacuation Plan
—_——

Insurance

——

evpe

How we make decision about Risk
and Water are Central to Health of Residual
Democratic Political Culture and Risk
Individual Freedom

Perhaps the most important impact of these recent events is that we now define risk differently: as
shown in the slide. Rather than being defined primarily by engineering solutions and starting with
structural measures, we now understand that all stakeholders contribute to risk reduction through a
variety of structural and non-structural means. This means we start with policies such as zoning,
building codes, outreach, and evacuation plans, warning, insurance, and then come to using structures;

as you see in the bottom right.
No matter what policies emerge residual risk remains and this is among the most difficult of concepts

to communicate and speak with our publics/stakeholders. In the end risk reduction strategies, really

are collaborative efforts among all levels of our governments.
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8. Additional Aspects of Water and Security

Water is Central to Chinese History

* Yuthe Great, ancient hero in prehistoric times is known
for controlling floods

* What makes Yu the Great more remarkable is that just
four days after his marriage he left home to control the
water. And for thirteen years, he never went into his
home although passingit three times

* In2070BC, Yu established the Xia Dynasty (21st- 16th
century BC) with his capital in Yangcheng (Dengfeng,
Henan Province). That opened a new era in Chinese
history.

MBUA oo Fereat_ytm)
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Water security has now become a major part of the world debate on water. Much of this revolves

around the political economy of water; on how to politically adapt the demand curves for water use

to changing values emerging from demographic or socio economic status; on balancing the productive

uses with managing vulnerabilities to its destructive power on balancing access to it with living with

acceptable levels of risks.

7. Water Security

Social Stability: Worldwide Growing Concerns

e.g. Recent 1.5, Intelligence Community Assessment
During the next 10 years, many countries.............will
experience water problems—shortages, poor water
gquality, or floods—ithat will risk instability and state
failure, increase regional tensions, ........c........Between
now and 2040, fresh water availability will not keep up
with demand absent more effective management of water
resources. Water problems will hinder the ability of key
countries to produce food and gemerate emergy. posing a
risk to global food markets and hobbling economic
growth. .

- Glaball Womtor Siocemty TS INTELTTGE MNOF OOMIITNIT Y ASSE SSRIF NT-JC.4 204033, 2 }-‘b“:‘."m&.

By 2050 563 trillion in Global GDP could be at riskbecause of water stress

[ I o wia - Wleea A-caw mi e o 2 o nadie
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A new dimension of water security has begun to emerge in the U.S. The recent and | believe the first,

U.S. Intelligence Community Assessment of water resources worldwide states:

“..During the next 10 years, many countries............. will experience water problems—shortages,
poor water quality, or floods—that will risk instability and state failure, increase regional tensions,
................ Between now and 2040, fresh water availability will not keep up with demand absent

more effective management of water resources. Water problems will hinder the ability of key

countries to produce food and generate energy, posing a risk to global food markets and hobbling

economic growth....” (fig )

In short, there is a link between water security and social stability and national and international
security interests. This link goes much farther than the water community ‘s balancing of supply and
demand for water. It speaks to the potential role of water in helping to create social stability. As
mentioned earlier such notions actually formed much of the young US viewed its use of water. It is

now remerging even in our U.S. national security strategies.

So; rather than simply surveying the world and asking where supply does not fit demand, we might
also fruitfully look at places posing international security risks and ask, “.... what water investment may
or may not be able to do to increase internal security?” Such questions will bring yet another sector,

currently absent, into the cross sectorial dialog with water; the national security sectors.
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9. Summary and Conclusions: Perspectives on Key Water Issues in U.S.

8. Conclusion: Perspectives on Key Water Issues in US

* Search for Institutional Coordination; Integration;
Mational Policy goes on (commissions in 20th century)

Financing
— 0Old, aging and new (e.g. O 8& M 70% of Corps budget)
— Meeting Water Quality standards
Risk Perception: uncertainty, floods, public health and
quality
— science vs. perception: overcoming advocacyscience
Water and civic culture
— Meaningful public participation
— Active choice versus passive acceptance of risk

— Bringing water infrastructure closer to public

Conclusions (con.)

Reapportioning legally established water use to fit new
demographicrealties

Process of delinking water rights and land ownership
Clarifying — Codifying Water Rights in the U.S. West

From Ecological Preservation to Co-Design with nature (e.g.
wetlands construction..)

Ground water protection
Non Point source pollution

Adaptive Management: making sustainability and integrated
management operational

Dealingwith regional water imperatives versus legal
jurisdictions

To summarize what | have been saying;

* The search for institutional coordination; integration; and debate over national policy within

our U.S. Federal system goes on.

* Regarding financing, all aspects of our water infrastructure are old, aging: for example,

operations & maintenance now approaches 70% of USACE budget.

*  Meeting Water Quality standards continues to challenge us especially non-point sources.
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* As we move more toward risk based decision making, understanding perceptions of risk and

uncertainty and communicating risks are increasingly important but difficult to achieve for
water related disaster.

*  We struggle with overcoming “advocacy science” or what | call “dueling experts.”

* The links between water decisions and civic culture are clearer and call for meaningful public

involvement and for bringing water infrastructure closer to publics and other stakeholders
who traditionally have not participated in water decision making.

* Reapportioning and reallocating legally established water uses, to fit new demographic and

sectorial realties is a major challenge primarily for our political systems.

* The process of delinking water rights and land ownership continues.

* The process of clarifying and codifying water rights, especially in the U.S. West continues.

* Thereis a growing awareness of the value of ecological services in looking at benefits and costs

of projects; especially when costs of our historically highly beneficial projects are analyzed
today.
* Investments in ecological restoration are growing; however it is becoming clearer that our

perspectives of ecological preservation need to more realistically be seen as co-designing our

future with nature.
* Large scale wetland loss remains a major problem, even with “no net loss” policies.
*  Ground water monitoring and protection remain major challenges.
* Non-point source pollution remains difficult to regulate.

* Adaptive_management is necessary to make sustainability and integrated management

operational.

*  We still deal with regional water imperatives versus realities of legal jurisdictions.

* Most of our large water infrastructure is aging and beyond originally planned life: financing

new rehab and how we decide to recapitalize are growing concerns.

A new administration is starting in the U.S. and we have yet to learn the directions of water policies
and investments. Most likely these directions will revolve around water infrastructure investments,
methods for reallocating water, regulatory reforms and most of all new mechanisms for funding

including private and public money.

Building on Minister Chen Li’s recent suggestions at Budapest Water Summit, this list of U.S. Water
policy and management issues clearly supports the notion that broader collaboration and sharing
among water resources managers could greatly benefit both our countries in many areas. Not the least

of which is with new technologies. But also on policy experiences such as; integrating water uses;
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applying tools of participation; experiences with conservation, on setting water use goals, on
monitoring and tracking programs especially sharing Chinese experiences on CAP, the Redlines and
four tier river systems, exchanges and cooperation such as study tours and perhaps even joint project

planning. Perhaps even in some joint projects.

| also think that China’s long recorded history of the relationships among water, nature, people,
policies and technologies (such as recorded by MWR History division) could greatly inform the growing

debate over the futures of water resources management and global changes.

When writing about water and civilization for UNESCO, | was struck by Lao Tze’s words from 2000 years

ago ++ here in China. He noted:

...... The sage’s transformation of the World arises from solving the problem of water. If water is
united, the human heart will be corrected. If water is pure and clean, the heart of the people will
readily be unified and desirous of cleanliness. Even when the citizenry’s heart is changed, their
conduct will not be depraved. So the sage’s government.... consists of talking to people and

persuading them, family by family. The pivot (of work) is water...”

Thank you for your Attention
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