When the Rivers Run Dry

I. Introduction

A. Rivers define civilization

B. Shock: rivers are dying

C. Wells also

D. Question: megaprojects vs. think small [see McKibben]

II. Crops fail

A. Human sponge

1. Statistics: we use  40 gallons each per day; typical per capita is 100 gallons

2. Food production creates vast increase

a) 250-650 gallons to grow one pound of rice

b) 3000 gallons to grow grass for one quarter pound of hamburger

c) 500-1000 gallons per quart of milk 

d) 1 lb coffee 2650 gallons

3. virtual water—like embodied energy, included in production of commodities

4. US is biggest exporter of virtual water

5. Middle East imports much more virtual water than it possesses

6. Cotton is big problem

7. Trade in virtual water is central to hydrological problem

B. Crossing Rio Grande

1. Mighty river trickling; land returning to desert

2. River drained by Elephant Butte reservoir, siphoning water to irrigate cotton and alfalfa—two thirstiest crops

3. Water ranching from aquifer supplants farming, salt cedar or tamarisk coming

4. Mexicans must deliver quota—growing cotton in the past

C. Riding the Water Cycle

1. Inventory of water

2. Aquifers

3. Water on move

4. Aquifers are huge, but diminishing resource, extraction growing in cost

5. 370000 gallons a year available for each person on planet, he uses 450 000  [footprint calculations]

6. Uneven distribution—africa’s is bad

7. Doomsaying projections: limits to growth

8. Green revolution has kept food production ahead of growth, but high yield crops require more water

9. Dams and irrigation depleting supply

10. World grows twice as much food as a generation ago, but abstracts three times more water

11. Projecting second ag revolution that targets water: see Monsanto

12. Dangerous to predict doom when it didn’t happen last time  25

D. Pakistan: Unhappy Valley

1. Overuse of water for irrigation

2. British damming and irrigation projects—2 or 3 annual crops; trap Indus floodwaters

3. All for cotton mills of Lancashire—60K miles of canals

4. Salt and waterlogging

5. War between provinces

6. 10 million environmental refugees; farmers moved off land that no longer produces

III. Mine Childrens Water

A. India: Colossal Anarchy

1. Supercrops

2. Rivers gone; plundering aquifers

3. Nature wont replace

4. Private water market, cheap pumps—tech fix

5. Energy subsidized

6. Vast amount of water needed to produce milk—water plunderer

7. Water farmer whose livelihood wont last

8. Tragedy of the commons

9. Dying plant is dumping poisons into the aquifer

10. People are leaving the area  43—skin disease, chemical waste

B. Halliburtons Job for Qaddafi

1. Fossil water under Sahara—million years old

2. He spent 27 billion, which went to Halliburton, to make river from Sahara to coastal agriculture

3. Unlikely to succeed in grandiose ambition

C. Worlds largest Mass poisoning

1. Flouride in wells in Bangladesh sunk by the World Bank

2. International aid as poisoned chalice

3. Tube wells and arsenic poisoning

D. Mirages  [desert image]

1. Cheap Japanese pumps and tube wells are depleting aquifers

2. Asia’s food bubble

3. Oglalla aquifer is depleting, also California’s and Southwest

4. Saudi’s also pumping aquifer; growing wheat first and now alfalfa for cattle; 60% of water is gone

5. Gaza: sewage polluting aquifer, Israelis stealing their water

IV. The Wet Places Die

A. The Common Wealth

1. Wetlands usually not owned—most productive ecosystems; modern world wants to drain them

2. Back to Duke of Bedford draining the fens and destroying the subsistence local social fabric—Cromwell first defended and later attacked the fenlanders

3. A parable: huge public expenditure that wrecks natural ecosystgems…for private profits that are puny by comparison with the former common wealth

4. Draining the Sudd in Sudan—a project ill conceived and not yet finished

5. Pantanal: ecological services=16 billion dollars a year

a) Trying to turn into ship canal—now a refuge for wild creatures

6. Okavanga delta in southern africa

a) Namibians want to dam it, also Angola

B. Lake Chad: Tragedy of the Floodplains

1. Death of wetland in Chad

2. Dams upstream

3. African engineers train in western colleges where they learn that floods are bad.  In Africa they are good

4. Hydrological devastation; loss of lakes and woodlands

5. Social strife over diminishing water resources

6. Waste of money that has achieved nothing

7. Waters taken from floodplains and drained to deserts

8. Commmunities that depend on nautral weild eresources and trhe vagaries of untamed rivers…have unlocked the truth about how to make the most of natural resources 85

a) [this is fundamental, recurrent point; water engineering is hybristic and unnatural

C. Seas of Death

1. Hamoun wetland; central asia—new desert created in Afghanistan

2. Drought, US Engineering, Taliban fanaticism

3. Border battle with Iranians

D. Mekong: feel the pulse

1. Tonle Sap; reverse flow of river into lakes near Angkor; huge resource for fish and river based life—ten million people depended on this this natural phenomenon of flooding of river coming from Himalaya

2. General point of fisheries destroyed

3. The flooded forest; flood pulse; fish grow in trees; people can be self sufficient; fecund ecosystem

4. Lengthy description of idyllic place; “natural wealth for the poor”

5. Mekong is being dammed upstream in China, Laos, Burma and Thailand to generate power and make it navigable(?); that weakens the pulse; also prevents the transport of silt that makes the land fertile

V. Floods may not be far behind

A. China: the hanging river

1. Deliberate breaking dykes on Yellow river in 1938 by Chinese generals to stop Japanese; killed 890000 chinese, didn’t stop Japanese

2. Yellow River: Chinese joy and sorrow

3. Controlling this river has been most important activity of chinese govt.  “To regulate water” is the same character as “to rule”

4. Floods and droughts go together on this river

5. Half billion people depend on this river for water to drink and grow food

6. Dessication of river basin is huge disaster

a) Due to climate change and “abstractions” of water for irrigation and city water supplies

7. Peoples valley irrigation project was Communist totem—people’s victory over nature—giant control system; macho politics and state of the art engineering

8. River is drained; aquifers now used and they can be replenished

9. Dams are silting up; Loess plateau is dust source now being terraced and planted to hold down silting

10. Silting caused river to rise and over time, dykes built to contain it got higher and higher—hanging river

11. Breakdown of dykes and breakout of river seem imminent—river wants to change its channel, sometimes by 600 miles

12. Engineers trying to use artificial, controlled flood to flush out silt

13. Along Yellow River, China is hydraulic civilization

B. Changing Climate

1. Future climate will be more extreme

2. Tropical rivers will have more water, those in drier areas will get drier

3. Flood and drought pulses lost to dam building may be revived

4. Glaciers which stabilized flows are shrinking

5. Climate change renders many dam projects useless

6. Water projects try to provide reliable water required by civilization but have failed

C. Engineers pour concrete

1. Daniel Beard former commissioner of Reclamation in no more dams demonstration

2. Condemning dam industry

3. Dam culture: Hoover Dam and Grand Coulee—Woodie Guthrie

4. Unintended consequences—seen as source of clean cheap energy [toba inlet hydropower in BC]

5. Status symbol of modernism, but they violate all three E’s of sustainability

6. World Bank has gone anti-dam

7. Interrupting natural systems that werent understood

8. Dams benefit elites and victimize the people—[see Deep Economy: central, large scale, high impact global development—the alternative is local sustainability]

D. Sun Silt and Stagnant ponds

1. Waste of water in reservoirs

2. Stagnancy of water in tropical reservoirs causes methane buildup of worst GHG

3. Silt fills them in; best sites are already taken

E. Dams that cause floods

1. Contradictory hydrological requirements: producing power doesn’t allow flood control because reservoirs are kept full

2. Stories of inept or corrupt management

VI. Men go to war over water

A. Palestine: poisoning wells of peace

1. Poor palestinian farmers’ water ripped off by settlers—soiled diapers placed in head of spring not accessible downstream

2. Mountain aquifers in dry land; western aquifer tapped 

3. Hydrological  apartheid; cruel harrassment

4. Security fence 

5. Wadis filling with sewage—many depressing tails; Israeli wells go deeper

6. Deal to provide Palestinians with desal water paid for by US, a wasteful production and transport scheme

7. Political motivation to keep iron grip on water

B. First modern water war

1. In 1964 Israel hijacked waters of the Jordan

2. Engineering heroics; pump water uphill—the national water carrier; no agreement with Jordan or Syria

3. Six day war was for water

4. Planting water-guzzling crops

5. Killed the Jordan and Dead Sea

6. Israel preserves western lifestyle

7. Refusal to develop water and land in Negev

C. Swords of Damocles

1. Pakistan vs. India—both nuclear

2. Water treaty, but Indians are damming the Indus upstream in Kashmir

3. Pakistan the downstream state

4. Upstream water grabs

5. Georgia vs. Abkhazia

6. Dams vulnerable to terrorists—three gorges

VII. Civilizations fall

A. Elisha’s spring and the Mysteries of Angkor

1. Spring was reason for Jericho’s existence—first place wild grains cultivated

2. Sumer and Akkad created water works in fertile crescent

3. They fought first water wars

4. Salt from over watering destroyed their land; Persians learned how to handle that with low watering, but silt destroyed their system

5. Cities arose because of the need to manage irrigation—hydraulic civilizations

6. This applies also to Angkor Wat with its huge moats and reservoirs—when the channel deepened to far—opposite of silting—it could no longer feed the water supply

7. Mayan civilization collapsed because of drought

8. General lesson: large hydraulic civilizations are more vulnerable to water disasters than less intensive and grand ones that are more adaptable to change

B. Losing the West

1. Epicenter of crisis may be Phoenix AZ—profligate with water

2. Central Arizona Project takes one fifth of Colorado River 300 miles…unleashed the latest real estate boom

3. Lake Mead and Powell…farmer grow wrong crops, encourage waste—the Compact

4. Water war imminent

5. Salt problem

6. Phoenix rose from ashes of Hohakam civilization, a hydraulic civ. “It looks like” salt brought it down.

7. Cities may remain, but agriculture will have to change

C. Aral Sea: end of the world

1. Disappearance the greatest environmental disaster of 20th c. according to UN

2. Results from death of two rivers—diverted to irrigate cotton

3. Deeply depressing; showcase for socialism turned to blighted land

4. Cotton and slavery—tsars; central planning in Moscow kept demanding more—monoculture

5. Deliberate decision to destroy the sea; cotton targets are a national obsession in Uzbekistan

6. Hungry Steppe—2.5 million acre cotton farm

7. Another piece of chaos; people are miserable, deteriorating climate, salt makes anemics

8. Farming system that killed nature is being destroyed

9. “ecologically the real need is to retire irrigated land and revive the old ways of herding livestock and tending orchards and growing vegetables…building herds

10. Muynak: the end of the world…in 1995 one of the most depressing places I had ever visited. On my return it was even worse

VIII. We go looking for more water

A. Taking the water to the people

1. Divert Yangtze flow to the dessicated Yellow river

2. Three diversions

3. Chinas leaders love huge projects

4. Escalating costs

5. Antidam community; honed arguments over Three Gorges project

6. Arguments for conservation and appropriate citing of agriculture

7. India: interlinking project—sounds undoable

8. Southern India in a hydrological crisis

9. Both projects driven by economic pride

10. Urge to build big—Spain, England, Greece, Russia, US wants Canadian water—several possibilities

11. Idea of harnessing Congo river to provide power

12. Fear of small farmers that water will go uphill to money

B. Sewage on Tap

1. Story of farmers growing large quantities of produce using noxious effluent from chemical factories in India

2. The canal bringing clean water nearby is dry

3. Water should be recycled, but in the developing world, raw sewage is used for irrigation

4. Farmers like it that way—rich in nitrates and steady supply  [cf. the debate in SLO about sludge and the success of the City’s tertiary treatment water recycling program]

5. Juarez has a good sewage treatment plant

C. Closed Basins and closed minds

1. Background of the Salton Sea—1907 diversion of Colorado River that was rediverted by SPRR

2. Farmers lobbied for All American Canal; they’re entitled to ¾ of states entitlement to Colorado River.  Farming and birds and tourism thrives there

3. Closed basin is river where water is reused; nothing left for nature; conservation and reuse has unintended consequences

4. Any change in such basins is robbing Peter to pay Paul

5. One man’s wasted water is another man’s source of water—cf. WSJ article

6. Large scale systems thinking required

D. Out of Thin Air

1. Long disquisition on dew ponds

2. Other experiments in condensing water from air

3. Cloud seeding—agnostic approach

4. Harvesting fog

5. Desal—high energy costs—boom, 

a) alarming environmentalists: brine, ghg

b) he rejects—high tech solution for wasteful use; supply side solution to demand side problem

IX. We try to catch the rain

A. Catch the rain

1. Ancient cellars, rain harvesting in China; plasting sheeting on ground; cisterns; Chairman Mao’s revivial of this

2. India: gathering runoff in ponds, passing from one pond to the other, seeping through soil to refill the aquifer

3. People cant grown water hogging crops or take water directly from the ponds

4. Water diviner; small is beautiful; old traditions; abandoned when British introduced new large scale water systems

5. Installing check dams

6. Rainwater harvesting; widespread social movement

7. Requires communal rehabilitation of aquifers; autonomous from government [cf. Paul Hawken]

8. 20000 out of a million villages are doing it

B. On the Grapevine

1. Worldwide contrast between small scale rain harvesting and hydraulic civilizations

2. In desert cultures, cisterns cut into rock

3. Techniques revived from archaeological biblical sources about Nabataean rainharvest in Negev—this has inspired efforts across India and Africa

4. It’s a way to get around Israeli restrictions on Palestinians from digging new wells

5. “Two billion people across Asia could have their water shortages relieved by rainwater harvesting.” 270

C. Unfailing Springs

1. Qanats in Syria and Iran—ancient underground well-springs and tunnels, excavated and reused—dug horizontally into arid hillsides; water supply for Tehran—45 miles long; wonders of engineering

2. Also Persian wind towers

3. This engineering idea and skill spread throughout ancient world

4. Advantages: don’t overdraw aquifer, slow but steady flow, communal, equitable distribution 277

5. Old technology needs to be revived—karez in Afghanistan

X. We Go With the Flow

A. Learning to Love the floods

1. European flood management failed because destruction of forests, wetlands and floodplains speeded more water to bottlenecks

2. Discovery that now rivers need to be slowed down and cities need to be more porous so that water can percolate underground—from chutes to foilers; “soft engineering”  285

3. “rectification” history along the Rhine has made it more not less unruly

4. also Mississippi—cf. New Orleans—raising levees

5. river restoration—Dutch have given soft engineers the go-ahead; give land back to rivers

6. urban innovations to reduce runoff

7. Lipkis, Unpaved LA—preserve the water in the city—porous city; capture water—provide more water and avert flooding—Plan B

B. Freeing Saddam’s Captives

1. Rehabilitating Basra Marshes drained by Saddam

2. Engineers and their political and financial backers

3. Another horrible destruction of resources and local population

4. Restoration of marshes threatened by damming upstream

C. More Crop per drop

1. Invention of drip irrigation, which increases water productivity up to five fold

2. Only used on one percent of fields in India because of expense

a) Incidentally, water and energy are subsidized, decreasing motive to conserve

3. There are ancient versions of this system in China—punctured earthenware pitchers in ground

4. Pepsee is cheap version of drip tubing

5. Need for new method of rice growing not requiring flooded paddies

6. Blue revolution to follow green revolution

7. Breeders now turning attention to producing varieties that don’t guzzle so much

8. Appropriate location of crops—Cotton the worst example

9. Low-flow toilets and showers

10. Lawn sprinkling negates gains

11. Leaky water systems need repair

D. Water Ethics

1. Poor are the ones needing water; can be done through simpler technology

2. Food farming (not cotton) will be most thirsty; food production will diminish

3. Aquifers are being depleted

4. Importing Virtual water through global commodity commerce has limits

5. Large projects are not solution to better management of water cycle

6. Ride the water cycle rather than replace it

7. New ethos for water for maximum solcial benefit rather than narrow self interest 308

8. Back to old ways of water harvesting and provide more crop per drop; let rain and river percolate into the ground

9. Qanat requires communal management of water [doesn’t this also apply to municipal water?]

10. Give water back to nature

11. Go with grain of nature; pour less concrete

12. More large scale irrigation is bad; use rain to water crops

13. Rivers are sacred; four rivers in Eden, etc. Symbols of nationhood

14. We need new versions of totems and myths

15. Recognize that rivers are more than just sources of water

XI. Comments

A. structure

1. 34 short chapters; 

a) keep attention

b) each with vivid specific example

c) mix general hydrological facts with narrative and specific issues

2. ten sections each with 3 to 5 chapters

a) first seven display growing pessimism and more depressing landscapes, all as a result of failed water management

b) eighth discusses mixtures of success and failure

c) last three provide examples of solutions

B. emotional/rhetorical strategies

1. personal history born on river

2. when the rivers run dry repeated at each section

3. phrase’s folksong and biblical resonance—Mark Seymour 

4. reference to rivers in literature and myth

5. his own “voyage of discovery” travelling up and down rivers

6. desertification; salting the land—redolent of curses

7. word “tragedy” overused, i.e. repeated rather than developed

C. critique

1. no footnotes, e.g. for gallons per lb. of coffee

2. very journalistic; hard to find professional reviews

3. style is more polished than Thos. Friedman, but still rough, overopinionated, somewhat disorganized

4. counter arguments not supplied—e.g. Chinese projects, Phoenix

D. observations

1. similar story to Cadillac Desert, on a worldwide level

2. immediate and ongoing threat, not remote like climate change

3. large scale messing with nature without understanding long range consequences

4. working to control rather than complement natural forces

a) e.g. gene splicing vs. breeding, insecticides and herbicides vs. cultivation

5. rejects high tech solution for wasteful use; supply side solution to demand side problem

6. population and overconsumption are underlying problems

E. Relevant Local issues

1. Cal Poly Irrigation Training and Research Center http://www.itrc.org/
a) Charles Burt and Stuart Styles

b) ITRC has numerous active irrigation district modernization projects throughout California, as well as in Washington, northern Oregon, Colorado, Arizona, Idaho, and Oklahoma.  Most involve some aspect of energy conservation or environmental improvement while simultaneously modernizing irrigation districts.

c) The World Bank, FAO/UN, UNDP, and others fund ITRC to provide expertise on irrigation modernization in China, Philippines, Vietnam, Kyrgyzstan, Azerbaijan, India, Pakistan, Mexico, and many other countries.

d) Manufacturers hire ITRC for a wide variety of projects ranging from testing of polymers in irrigation on field trials, to determining friction on large diameter pipes, to examining the performance of new sprinklers and drip tape under both field and laboratory conditions.

e) ITRC has been a major innovator in water-related peak load reduction and electrical energy conservation for the California Energy Commission, utilities, and others.

2. Vs. rutherford on “water save not water shed”

3. State Water Project in SLO; DWR

4. Nacimiento

5. City Reuse

6. Dalidio property

7. Cal Poly?—showers, swimming pools, landscaping

F. Web quotes

1. Beyond the specific points of factual dispute, Dyson has said that it all boils down to “a deeper disagreement about values” between those who think “nature knows best” and that “any gross human disruption of the natural environment is evil,” and “humanists,” like himself, who contend that protecting the existing biosphere is not as important as fighting more repugnant evils like war, poverty and unemployment. http://www.nytimes.com/2009/03/29/magazine/29Dyson-t.html?pagewanted=3&_r=1&ref=magazine
2. Phoenix's Water Supply is in Great Shape http://www.phoenix.gov/waterservices/wrc/news/index.html

a) You may have seen the 2008 water supply ratings recently reported by Sustain Lane. They did not give Phoenix a favorable rating for reliability of water supplies. They are mistaken.

b) Although we should use water wisely, Phoenix has ample water supply for years to come:

c) * Phoenix does not depend upon the rainfall that occurs in the Valley for its water. Over one hundred years, the City has developed multiple water sources to create a diversified water portfolio.

d)     * In recent years, water conservation efforts, efficient use of reclaimed water for non-potable use, extensive groundwater management, and aggressive leak detection have stretched our available water supplies.

e)     * The City conducts effective drought management planning that ensures reliable supplies.

f) In the last 20 years, Phoenix's per person usage of water has dropped 20 percent. Total water use in Phoenix is no higher today than ten years ago.

g) Phoenix has gone even further than the sustainability requirements of the State of Arizona. The city has reduced its groundwater use to a minimum and is planning for a sustainable yield, as well as its assured 100 year supply, under conditions of long-term drought and global climate change — not just under normal conditions. And, Phoenix recycles 90 percent of its wastewater, using it in agriculture, energy production, urban irrigation of golf courses and cemeteries, aquifer recharge and riparian wetland maintenance.

h) Water conservation is promoted as a lifestyle, asking customers to think about water every time they use it.

i) Through these efforts, Phoenix water supplies have kept pace with demand. The City continues to plan for future growth.

j) Phoenix May Be in a Drought, But Our Water Supply is in Great Shape http://www.phoenix.gov/WATER/drtmain.html

k) Why Phoenix’s water supply is number one

l) Central Arizona is in a better position to provide sustainable water supplies under conditions of drought and global climate change than most regions in the United States, including Texas, Georgia, Florida, the Northeast, and Midwest.  That seems a bold statement for a desert region, but it is the very fact that we are a desert region that such a statement can be made. 

m) For more than 100 years our region has been planning for and making significant investment in water supply infrastructure and policy under desert conditions of supply variability, using wet periods to store water to be used during dry periods. 

3. The J. G. Boswell Company's farming operation in Kings County is the largest single cotton farm in the world, occupying over 162 km² (40,000 acres).

4. Farmers also point to reductions in water-intensive crops like cotton or rice in favor of vegetables, fruits and nuts that use water more efficiently. Cotton now covers just 200,000 acres compared to 1 million acres in the past.

5. Farmers and the state government agree infrastructure rather than conservation is the key to their future.

6. "We have to look at the things we can invest in at the state level that give us more predictability of a water supply that is deliverable, has high quality and protects the environment," said state agriculture secretary, A.G. Kawamura.

7. Farm interests and the state want a "peripheral canal" built around the delta to deliver water to farms and cities while observing pumping restrictions for fish conservation.

