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COVER: This montage of various aspects of the Casa del Agua (an experimental and demonstration urban
residence in Tucson, Arizona) depicts some of the water conservation and reuse systems being studied
there. It incorporates indoor and outdoor measures, uses low water -demanding plants plus low -water
planting techniques. For details, read the lead article in this issue of Arid Lands Newsletter.
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CASA DEL AGUA:
An Experimental and Demonstration Urban Residence

by
Richard Brittain*

with the assistance of
Martin M. Karpiscak

As displayed on the cover montage, ** these photographs introduce Casa del Agua,
Tucson, Arizona's water -and -energy conservation demonstration and research residence.
This collaborative project was opened in September 1985, enabling the public to tour a
home incorporating low water use plumbing fixtures, rainwater harvesting, graywater
recycling, drip irrigation, and drought -tolerant landscaping. Plants and fabrics have been
utilized extensively to shelter the house from the sun. A greenhouse is producing food
and purifying drain wastewater (graywater). The living area has been functionally ex-
panded to a backyard mini -oasis. The present research focus is water use quantity/
quality combined with the family occupants' lifestyle documentation. Casa del Agua
shows that the science of conserving resources can be balanced with the art of designing
quality desert dwellings.

Introduction

Considering projected population growth in the area,
retention of Tucson's present quality of life for future gen-
erations will require conservation of resources. Understand-
ing resource supply - and - demand is essential for good plan-
ning. Balancing such an equation is a great challenge, but
accomplishing it without requiring major lifestyle changes
is even more challenging. This presentation addresses
residential water planning in this context.

Water is the most essential resource for living in the
desert, necessary for construction and to sustain people,
animals, vegetation. For many of us, water is taken for
granted, ignored because we merely turn our faucet valves
and it seemingly flows out in an endless stream. Though
water is the most basic element of life, we waste and poison
it as if it were infinite and replenishable. Our bodies are
primarily water, and the average active desert dweller must
drink a gallon of water daily to survive. Instead of valuing
it as a precious resource and managing its use accordingly,
the average Tucson resident uses over 0.38m3 (100 gallons)
daily (Fig. 1), and in Phoenix that quantity is almost
doubled.

The overdrafting and polluting of water supplies occur
in Tucson as it does elsewhere in the world. Toxic wastes
and sewage are often dumped into the same rivers and

* Brittain, Casa del
Karpiscak, Project

* *Top, the backyard
lower left, the west
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lakes that supply drinking water. Fertilizers for increasing
agricultural productivity are polluting aquifers. Because in-
dustry and vehicles continue to contaminate the atmos-
phere, even rain is no longer clean. Earth has a finite water
resource, unlike solar and wind energy which are replinish-
able and ongoing, and such an actuality must be contem-
plated and understood by users to develop a needed ethic
of frugal water use and thus avoid crisis. A desert region
especially offers an immediate opportunity for water man-
agement since water in such an environment is so often
scarce. Low rainfall, high evaporation rates, costly and
temporary pumping of groundwater aquifers characterize
desert water deficit problems while the overriding point is
that one cannot survive without it. To build responsibility
in arid regions, water must be a principal design deter-
minant like other resources - land, materials, climate,
time, energy, money.

Tucson is a rapidly growing city in the southwestern
United States, with a population around 600,000 and pro-
jections of future growth to one million by the year 2020.
Tucson's primary source of water lies below the valley floor
in deep aquifers deposited millions of years ago. Approxi-
mately 53x107m3 (430,000 acre -feet) of water is being
pumped from the aquifer annually, of which only 19.2x
107m3 (156,000 acre -feet) is being recharged.

Agua's designer/ construction supervisor, is from the University of Arizona's College of Architecture;
Coordinator, is with the University's Office of Arid Lands Studies.
mini -oasis; center, view of the main entry from the adjacent street; lower right, the south greenhouse;
shade arbor.
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Note: Figure 1 illustrates the present daily use of water for the average Tucsonan, figures derived
by dividing the total 1985 pumpage in the valley by the total population. That figure was then
apportioned to all municipal use categories to derive the residential use of 0.4m3 (105 gallons) per
day (SAWARA).

The water table has been dropping at a rate of 0.6 to 3m
(2 to 10 feet) annually, and at certain locations the land
surface indicates measurable subsidence. The Southern
Arizona Water Resources Association (SAWARA, 1985)
states: "Our community's wells tap these aquifers at levels
of more than 73 m (240 feet) and as much as 366m (1,200
feet). Conceivably, we could pump to depths of 610 -914m
(2,000 -3,000 feet), but at the cost of poorer water quality,
potential land subsidence, and exhorbitant pumping costs."
Projections call for a demand of around 75.5x107m3
(612,000 acre -feet) annually by 2025.

Although the new Central Arizona Project (CAP) canal
system under construction to transport Colorado River
water to Tucson will offer some relief to the groundwater
overdraft with a projected supply of 22.8x107m3 (185,000
acre-feet) by 1991 and 29.5x107m3 (239,000 acre -feet) by
2025 (SAWARA), this source is also limited. In fact, during
drought conditions the Colorado River could be overallo-
cated and might never reach Tucson. Assuming the CAP
supply at 29.5x107m3 (239,000 acre - feet), plus 18.0x107m3
(146,000 acre -feet) of recycled effluent, and 17.0x107m3
(138,000 acre -feet) of recharge leaves 11x107m3 (89,000
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Figure 2. Theoretical Model for Casa del Agua Water Conservation -Demonstration House
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Note: Figure 2 illustrates the plan for Casa del Agua. This model employs more efficient
household fixtures, drought -tolerant landscaping and drip irrigation on the demand side. The
three sources of supply - municipal, groundwater, and graywater - have been associated
with the appropriate household demands. The concept is to reduce groundwater used at the
home significantly, but require only minimal changes in the occupants' lifestyle.

acre-feet) of deficient supply to balance the 75.5x107m3
(612,000 acre -feet) demand (SAWARA). This deficit will
have to be met by conservation and additional supplies
such as harvesting of rainfall.

Some critical issues are presented following, regarding
Tucson's water future in order to define the motivations
and support for the model experimental and demonstration
home we call Casa del Agua. The home water system uti-
lizes harvested rainwater and recycled graywater, and thus
greatly reduces the quantity of potable, municipally sup-
plied groundwater needed by approximately two- thirds
(Fig. 2). An added bonus is a 90 percent reduction of
wastewater going to the sewage treatment plant. Some
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minor lifestyle adjustments are described. Analysis /design
are emphasized so that one can adapt the methods to a
particular site and climate.

Conservation Strategy

In 1980 the Arizona Groundwater Management Act was
adopted, requiring balanced supply and demand by 2025.
Phased management plans are being implemented. As a
first step for Tucson's Active Management Area Plan, the
City and Pima County Building Code required water -
saving fixtures and showerheads to be installed in all new
construction.



Figure 3. Theoretical Water Budget for Casa del Agua
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Cook 12.43, 3285
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Note: IN - Inches, MM - Millimeters, M3 - Cubic Meters, Gal - Gallons,
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Footnotes:
1) based upon 1941 -1970 rainfall record, Tucson International Airport (NOAA, 1981).
2) projected roof area 245m3 (2,632 square feet) x runoff efficiency (90 %) x rainfall in feet (inches/ 12) x 7.48 gallons /cubic

feet = rainfall gallons. Then the volumes were converted to metric equivalents.
3) assured primary use for rainfall is toilet flushing and evaporative cooling. Toilet flushing requires approximately 0.06m3

15.5 gallons per day per household for every month. Evaporative cooling requires about 0.38m3 100 gallons per day during
the 3 -month cooling season from mid -May through mid- August (University of Arizona for Tucson Water, 1977).

4) based upon the estimated quantity of graywater from the indoor fixtures diagrammed in Figure 2.
5) based upon the Casa del Agua landscape plan /plant list and irrigation requirement tables (Op. cit.).
6) the household fixtures are relatively consistent water users so a detailed monthly analysis was unnecessary.
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The residential sector is important because of the poten-
tial magnitude of its water savings. The most appealing
water -saving methods will save money, but other benefits
can be realized at the same time. For example, replacing a
leaky faucet washer will not only save water but also save
energy. Another example, adding a porch onto the south -
side of a home, will increase the rain catchment area of the
roof as well as provide more protected living space. Later,
if one encloses the porch with glass or plastic sheeting
during the winter months, a greenhouse is created, pro-
viding fresh air, food production, and supplemental heating
of the residence. Sensitively planned and constructed, these
features will also increase the overall market value of the
residence, as well as reduce the day -to-day operational costs
of the home.

Casa del Agua is composed of a collection of individual
project components. Two primary goals motivated its de-
sign and construction:

1) to provide an educational focal point enabling the
public to tour state -of- the -art water conservation
techniques and learn about Tucson water issues

2) to research a totally integrated water saving system
on the basis of analytical theory, operational
performance, user practicality, health and safety,
and public perception

To plan an efficient water utilization system, one must
analyze water needs thoroughly by listing uses and respec-
tive quantities required. Then all the potential supply
sources can be considered.

Dealing with these supply sources requires an under-
standing of the differences in the qualities and quantities of
the available supplies. Graywater contains bacteria and
other materials such as detergents and soaps. While rain-
water is better in quality than graywater, it is not potable
without proper filtration and treatment. The use of these
alternative supply sources requires attention, and thus con-
stitutes a minor lifestyle change. Also, landscaping with
drought -tolerant plants and confining lawns to a small area
near outdoor living space require a minor lifestyle adjust-
ment. The systems at Casa del Agua are user friendly, but
they do require some attention in order to operate properly
and efficiently.

The overall pattern of current water use in Tucson as
diagrammed in Figure 1 is similar to the model developed
for Casa del Agua (Fig. 2), differences being the amounts
of water required to operate the toilets and to irrigate the
landscape. This illustrates the minimum lifestyle changes
required by the concepts used at Casa.

The 0.004m3 (one gallon) toilets used at Casa del Agua
save more than 0.08m3 (20 gallons) per capita per day, and
have an operating reliability equal to or better than stan-
dard fixtures (Fig. 3). The replacement of old toilets with
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the new low water use fixtures offer the greatest water
savings for the smallest expenditure of funds.

The use of arid adapted plant species and a drip irriga-
tion system, coupled with the use of graywater and /or
stored rainwater, significantly decreases the need to use
high quality municipal water for maintenance of land-
scaping.

There are appropriate and inappropriate uses of the three
sources of supply available at Casa del Agua. Municipal,
the highest quality water available, should be limited to
direct human contact and consumption. Collected and
stored rainwater is not as pure as potable water, but is
cleaner than graywater. It is most appropriate for evapora-
tive cooling, toilet flushing, car washing, perhaps chlori-
nated swimming pools, and surface irrigation, especially
food gardens. This leaves recycled graywater from showers,
tubs, lavatories, and clothes washers for general subsurface
landscape irrigation. Since graywater is recycled municipal
supply, both these sources are predictable. Rainfall is vari-
able and dependent upon climate. Because of this variabil-
ity, the analysis conducted for Casa del Agua considered
the monthly balances of supply and demand. Evaporative
cooling and toilet flushing are the essential demands which
were balanced with rain. Figure 3 illustrates this theoretical
balance. There is actually a surplus of available rainwater
which can be used for other demands.

The rain cisterns at Casa del Agua were sized to a capac-
ity estimated at 66 percent of the annual amount of col-
lectible rainwater. This should assure that with the excep-
tion of rare heavy rains during either season, the cisterns
can handle the entire quantity. During wetter than average
years or through more efficient evaporative cooling, ample
storage capacity will enable the use of rain for other func-
tions, e.g. irrigation and car washing. Furthermore, an
evaporative cooler operated on Tucson groundwater results
in a buildup of deposited salts. Rainwater has a reduced
content of salts which will result in a reduction of annual
maintenance caused by a salt buildup on the cooling pads.

The production of graywater is a fairly consistent supply,
so the amount of water available can readily be calculated.

The theoretical irrigation also was calculated. Land-
scape water needs vary throughout the year. Rainfall satis-
fied some of these needs directly, but because of its vari-
bility the supplemental irrigation requirements must be an-
alyzed on a monthly basis. Determining the particular irriga-
tion requirements for plants can be difficult. Fortunately,
the University of Arizona and Tucson Water have pub-
lished tables for these calculations (University of Arizona
for Tucson Water, 1977). Many plants commonly use for
landscaping in Tucson are available in other desert regions
of the world.

The total montly and annual irrigation demands are
presented and equated with the available graywater in
Figure 3. The annual supply is greater than the landscape



demand. The extra graywater could be used for toilet
flushing.

It should be emphasized that theoretically calculating
the water needs of plants is only an analytical planning
tool. In actuality, the water and fertilizer treatments to
meet the requirements of individual plants will be adjusted
at Casa del Agua.

Fixtures

Repairs were made to the existing plumbing, and water
efficient fixtures were installed at Casa del Agua, including
state -of- the -art water -saving toilets, showerheads, faucets,
new faucet washers, aerators, and flow restrictors. The
simplest water- saving measure is correcting a dripping
faucet. This results in significant water and energy savings,
because that leaky bot water tap is also keeping the water
heater working overtime. A slow drip left uncorrected can
account for 0.06 to 0.08m3 (15 to 20 gallons) of water
consumed per day, while a rapid drip could mean as much
as 0.38m3 (100 gallons) wasted daily (Dorsey, 1983).

Aerators and flow restrictors on faucets and showerheads
were installed at Casa del Agua to reduce the actual flow of
water through the fixture. The aerator mixes air with water
so that one perceives a greater amount of water coming out
of the faucet than is actually flowing. These devices can
reduce a typical flow of 0.011 to 0.019m3 (3 -5 gallons) per
minute to about 0.006 m3 (1.5 gallons) per minute
(SAWARA). Aerators are plastic and metal discs which
cost about $0.50 US and are easily installed. Their instal-
lation in the typical residence can result in more than $6.00
US savings in water and approximately $15.00 US savings
in energy during the first year of use at present Tucson
water and energy rates (SAWARA).

Low flow showerheads costing about $10.00 US each
were used at Casa del Agua. These showerheads can re-
duce the typical 0.19m3 (5 gallons) per minute shower to
about 0.011m3 (3 gallons) per minute. A Tucsonan's aver-
age of 0.11m3 (28 gallons) could be reduced to approxi-
mately 0.06m3 (16 gallons) without a qualitative difference
or lifestyle modification. In the first year, a new showerhead
will provide more than $18.00 US in water savings and
approximately $50.00 US in energy savings (SAWARA).

The existing 0.019 to 0.027m3 (5 to 7 gallons) per flush
toilets at Casa del Agua were replaced with 0.004m3 (1 gal-
lon) toilets. The Swedish Ifo Cascade 3160, the American
Eljer Ultra -One, and Thetford Superrinse are installed or
are on display at Casa del Agua. Rather than using munici-
pal water in the toilet, stored rainfall or recycled drain
wastewater is used. At present local water rates, plus pro-
jected yearly rate increases and sewer rate savings, it will
take less than three years to pay back the cost of these
toilets (SAWARA). By using stored rain and graywater for
flushing, the water bill savings will be even greater.

Landscape

There are four objectives for re- landscaping Casa del
Agua:

1) utilize drought -tolerant low water use plants to
show the variety and design potential

2) provide shade and shelter for the house to reduce
cooling loads and thus save energy

3) develop a mini -oasis to concentrate the higher water
use plants like lawn and trees close to frequently
used outdoor living space

4) grow edible crops and landscape plants to
supplement the family food needs while providing
an aesthetically pleasing and functional water
conserving landscape design

The landscape was designed to be an integral part of the
overall plan with the plant selection based on a balance
between water requirements and the available graywater
and harvested rainfall supplies. By careful design there will
be no need for irrigation with municipal groundwater. As
part of the landscape design, drip irrigation was incorpo-
rated because of its proven efficiency and practicality in
arid regions. Also, the ground was contoured to direct the
rains which fall directly onto the site toward the planted
beds where it can be readily utilized by the plants. Figures
4 and 5 illustrate some of the plants used, as well as modifi-
cations made to the house during the refurbishment.

Rainwater Harvesting System

Casa del Agua's rainwater harvesting system concen-
trates and collects for direct use and storage the rain falling
on the yard and house. There are two design concepts
utilized (Figs. 4 and 5):

1) shaping and contouring the immediate site to lower
the grade of landscape plants so that the rainfall
concentrates and flows to these points. Hard surface
materials like brick, stone, or concrete paving are
used to direct the rain to the vegetation and
minimize absorption where unneeded

No rainfall should be allowed to escape the property bound-
aries, contrasting with typical site grading which slopes
away from the structure, usually toward the street to direct
excess rainfall away and into storm drains. The land should
still slope away from the residence but instead of directing
the rain to the street, it should be directed to plants located
at the lowest points. This may require berming the perime-
ter of the yard in order to contain the water, a practice that
will keep it on the site, thereby lessening its contribution to
urban flooding and wasteful water use practices.

2) collecting, filtering, and storing the rain falling on
the house roof, a system that consists of the roof
catchment surface, guttering, downspouts,

7



Figure 4. Front Yard of Casa del Agua
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conveyance drain piping, filtration, and storage
cisterns

The collection and storage of rain is more complicated and
costly than other water saving strategies; however, it can be
a significant source of relatively high quality water. It can
also be used for toilet flushing, evaporative cooling, irriga-
tion, and other household uses.

Some 56m2 (600 square feet) of additional catchment
area was added to Casa del Agua consisting of Filon cor-
rugated figerglass for a new porch and greenhouse roof,
providing additional living area, supplementing the house
heating needs with renewable solar energy, and increasing
the amount of annual rainfall collection by more than
14m3 (3,700 gallons).

The rain gutters are of a typical readily available design
measuring five inches wide by four inches deep, with a
minimum slope of 5.2mm per m (one sixteenth of an inch
per foot) with gutter hangers every meter (three feet). Gen-
erally, a gutter should be a maximum length of 12m (40
feet) for each downspout, but a downspout located every
6m (20 feet) is a better design.

An in-line filter is used to separate particles of dirt, sticks,
leaves, and other debris before the rain flows into the cis-
terns. This filter is basically a poured-in-place concrete box
with easily removable redwood cover (Fig. 5). The rain
flows into one end of the box through a window screen
filter, and out the other end.

The most costly part of rainwater harvesting is its stor-
age. Since Tucson rains come biannually, enough rainfall
must be stored to last through the two dry periods. Quan-
tities of rainfall during the summer and winter can and do
vary, so a decision was made to size the storage capacity

larger than that required for either season alone. Donated
steel tanks (Fig. 6) used at Casa del Agua hold some 53m3
(14,000 gallons), but the most economical large cistern
capable of being buried is a 21.6m3 (5,700 gallon) precast
concrete tank, two of which would be needed for approxi-
mately 43.2m3 (11,400 gallons) of storage.

Of all options considered - poured-in-concrete, steel,
fiberglass, ferrocement - ferrocement, while less costly
than concrete, does require all donated labor for the on-site
construction process and should be considered by those
inclined toward labor intensive do-it-yourself approaches.
For those who cannot afford to install all storage capacity
at once, an incremental approach might include 1,000 or
1,500 gallon precast concrete tanks (costing $0.30 US/gal-
lon installed excluding excavation), with additional tanks
added later.

Graywater Recycling
The graywater system recycles drain wastewater from

bath, shower, sinks, and clothes washer for landscape
irrigation and toilet flushing. To minimize the suspended
solids of organic matter and grease, the garbage disposal
side of Casa del Agua's kitchen sink was rerouted directly
to the sewer so only dishwashing rinse water is collected for
recycling. This will significantly improve the quality of gray-
water by reducing the organic matter in the system.

The quality of typical residential graywater and its re-
lated health risks have not been fully evaluated to date,
and thus its use for irrigation or other purposes is experi-
mental. The Arizona Department of Health Services has
issued a temporary permit enabling the construction and
operation of the Casa del Agua graywater system. This

?Ifig4:401040,,

Figure 6. Donated steel storage tank.
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agency defined a rigorous water quality monitoring sched-
ule including measurements of biological oxygen demand
(BOD), fecal coliform counts, turbidity, suspended solids,
and viral analysis. Also, a quantitative flow analysis is
required of all drain input and use output of the system.
Besides the quantitative and qualitative measures described,
another long -term consideration for graywater irrigation
performance is the buildup of residual compounds and the
potential for soil plugging. This monitoring is not required
by the Health Department, but it will be part of our study.
The future of public graywater reuse in Tucson will depend
upon the performance of this system design and several
other experimental systems presently or soon to be opera-
tional.

The graywater treatment, storage, and recycling system
is the most expensive water conservation system used at
Casa del Agua. Two parallel treatment systems were in-
stalled for experimental purposes (Fig. 7):

I) The water hyacinth system is an aesthetic feature, as
well as small -scale water treatment system. Water
hyacinths are noted for their water purification
capabilities because they rapidly absorb nutrients
and use them for growth. Hyacinths are presently
being successfully used to treat primary sewage in
an experimental San Diego treatment facility.
However, no data exist on the use of hyacinths for
residential waste -water treatment so the practical
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Figure 7. Graywater Flow.

10

Graywater Cisterlx \ ToTo
-',

N---Disconnect Existing Graywater Drain
Pipes From Toilet Waste Pipes And
Run Separately Out Of House



volumes and required contact times to achieve
particular water quality objectives have not yet been
determined. Other research questions being studied
include biomass growth rate and transpiration rates.
Because of these research questions, two tanks have
been incorporated into the Casa del Agua design
which enable varying control of the system
operation. Both tanks hold 1.1m3 (300 gallons).
These tanks are interconnected with an overflow
pipe from the first to the second. A small aquarium
aerator has been connected to both tanks to
enhance the oxygen content of the water. The first
hyacinth tank will provide an average three days of
contact time as will the second, approximately
0.34m3 (90 gallons) per household per day x 3 days.
The water flows by gravity into a sand/garden filter
and then into a 3m3 (800 gallons) buried
storage tank.

Fu Ntove (ireenhouse Air
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2) A commercially available filtration system called
Watermaide (ESP, Inc.) is an alternative graywater
processing system. It functions as a sedimentation
tank and subsurface drip irrigation supply source. It
has a clean-out and overflow that must be
connected directly to the sewer. This mechanical
approach is simpler to operate and manage than the
biological hyacinth system. By incorporating it into
Casa del Agua its performance will be monitored
and compared to the hyacinth system. A unique
feature of the device is that it distributes daily all
the graywater generated either to the drip irrigation
system and toilets or sewer. This eliminates the need
for a storage tank and the resulting odors from
untreated, biologically degrading wastewater. The
Watermaide costs less than $1,000 US complete
with pump, tank, valves, and cartridge filter.
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Figure 8. Interior Greenhouse.
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Distribution

The central control and equipment monitoring box is
located within the greenhouse (Figs. 8 and 9). Figure 10
illustrates the water distribution system. It is important to
note that a standard installation of a similar three supply
residential system would not require this degree of com-
plexity. The present research monitoring will enable us to
simplify the system design. It was important to include the
numerous controls at Casa del Agua so that the alterna-
tives could be tested and evaluated.

One part of the Casa del Agua distribution system that
has proved its water conserving ability for arid regions is
drip irrigation where water is slowly applied to the soil near
the plant through emitters located along the buried delivery
tubes. This technique significantly reduces evaporative loss-

0.4N,
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3 Valves Enable Toilet Flush
With Rain Or Graywater

es since little or no surface water exists as it does with flood
or sprinkler irrigation. The emitters are located right at the
plant stem so the water is wetting only the soil in the plant
root zone where it is needed most.

A new product has been added to the essential drip
system which controls the moisture level in the soil and
provides a direct measure of the soil moisture level. A high
and low setting on the device enables the management of
moisture in the soil. Four separate zones are controlled by
this device at Casa del Agua. This prevents the waste of
water by over-irrigation and plant root rot. These com-
ponents automate the drip system and control the water
application rate. In addition to these components, flow
meters have been installed to monitor the actual water
distributed to the different landscape zones.

Watermaide Is Located Direct ly1
Below Flow Meters
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Recommendations

Screen Filter

Rain From Downspouts

The following checklist of recommendations summarizes
some of the planning notions for desert dwelling water
conservation:

analyze water demand/ supply, then work
out a detailed water budget and personal
water saving goals, and adhere to them

design and plan the site so that it can
contain rain runoff; locate high water use
plants in the lowest areas of the site, close to
outdoor living zones

plan zones so water and landscaping will
temper and create a microclimate (mini -
oasis) near the dwelling

select plants that provide multifunctions and
are drought -tolerant; local/ native plants are
often best adapted to local conditions and
require little or no supplemental irrigation
when properly planted

Sewer
Grayw.

Munic.
Supply
Main

Grayw.
Supply
Main

Hose

Bibb
Front

Lawn

Drip
System

Plant

Drip
System

Toilet

Hose

Bibb
Back

Yard

Water -

Maide &
Veg.

Garden

Evapor.
Cooler

Rain

Supply
Main

be considerate of downstream neighbors
when planning the rain harvesting system;
plan to harvest rain from the site only,
collect that which fall directly upon it
utilize the rain cisterns as thermal mass
incorporated into the overall design of the
residence; a large insulated volume of water
exposed to sunlight in winter or protected
from the sun during summer can help even
out temperature extremes within the house
use the most efficient fixtures available,
especially toilets, and flush the toilets with
filtered rain and / or graywater, not potable
drinking water
plan a graywater system from the start and
plumb the house with the gray- and
blackwater separated; if the graywater is not
to be used immediately, the gray- and
blackwater pipes may be connected outside
the foundation of the house for easy access
later. Consult local health department
regulations and get the needed permits before
using graywater
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Conclusions

At this time, few conclusions can be drawn about the
various systems used at Casa del Agua, but the research
program is ongoing, the systems are operational, the resi-
dents are recording data and providing tours to visitors.
Since the September 1985 dedication, over a thousand per-
sons have toured the home, many of whom have expressed
their serious interest in incorporating some of Casa del
Agua's technology into their own residences.
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FOREIGN STUDENT PROFILES
X: Eric Mel link

Amsterdam is a long way, in every sense, from the
southern Chihuahuan Desert in northern Mexico, and yet
- and yet, our young friend Eric Mel link, whose family
emigrated from Holland to Mexico when he was two years
old, finds himself utterly 'at home' in the deepest sense in
this arid environment. And so also is he here, at the Univer-
sity of Arizona, where he has just completed his doctoral
dissertation under the aegis of the Office of Arid Lands
Studies in the University's graduate program in Arid Lands
Resource Sciences.

While he is a lively fellow, with a great sense of humor,
he is equally comfortable in the desert wilderness where he
spent a year camping while he undertook the extensive
field work for his dissertation, trapping rodents, counting
birds and invertebrates, and measuring plant as well as
microclimatic and soil characteristics. 'Desert life,' he as-
sures me, 'is truly overpowering, especially when one is
geared psychologically as well as physiologically to look
for it, recognize it, appreciate it, understand it. This goes
for birds, insects, lizards, rats - you name it. And plants,
grasses, trees, flowers, any manifestation of the vegetative
cover.

The dissertation work was an elaborated outgrowth of a
research project in which he had been invited to participate
by Gary Nabhan, formerly associated with the Office of
Arid Lands Studies, several years ago. This project had as
its objective a better understanding of the effect of Papago
and Anglo farming practices on biota, in Sonora and in
Arizona.

As we talked about his field work, I expressed the most
interest in his sojourn on the Buckelew Farm, on the edge
of the Papago [now officially Tohono O'odham] Indian
Reservation west of Tucson, since I was personally familiar
with that area as I was not with his home base in San Luis
Potosi. He said he had used it to prepare part of his doc-
toral preliminary examination by establishing a transect
along the base of the Coyote Mountains and describing the
characteristics of the habitat encountered, including land-
form, slope, general soil type, and vegetation. He explained
that he had begun by pretending that the Gadsden Pur-
chase had never been effected, and that the Buckelew Farm
was still in Mexico- rather than in the U.S. Because of his
generational background of study and work in Mexico, it
was possible to describe the types of land use that might
have existed before the arrival of the Anglos, the habitats
encountered along the prescribed transect, the fauna one
might expect to find in each habitat type, and why such a
faunal assemblage might be found.

Eric Mellink

I queried Eric about his career future: will he go back to
Mexico? or stay here? Will he be satisfied after his real
desert experiences here to go back to a semiarid environ-
ment? Or will the overgrazing and deterioration now un-
mistakably apparent in the San Luis Potosi Plateau at
home have produced a real desert? He reminded me, in
replying that he has a commitment to return to the Colegio
de Postgraduados at CREZAS (Centro Regional para Es-
tudios de Zonas Aridas y Semiáridas) in Salinas where he
expects to join the faculty. He pointed out, too, that the
scholarship provided him by CONACYT had enabled him
to undertake the graduate work done here at the University
of Arizona, and that he hopes to be able to pay back to
Mexico this support in ways that his academic work will
make possible through rehabilitation of land, reforestation,
wildlife resources, and especially a better understanding of
the relationship between wildlife and various types of agri-
cultural practices in central Mexico. He expects to main-
tain his overriding interest in the relationship between wild-
life and humans in the arid zone, and apply that to the
interrelationship of species diversity and subsistence farm-
ing in rural Mexico.
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`I expect to be able to oversee undergraduate students on
short-term research projects of their own, and to teach
graduate courses in wildlife management. If eventually I
move from Salinas, I will always try to get closer to the
Sonoran Desert!'

As we parted, I reminded him of his having been
awarded here a Graduate Academic Scholarship on the
basis of his `superior academic record,' and I congratulated
him on the many good things all his friends and colleagues
here in Tucson had to say about him. I had tried in vain to
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find someone who had reservations about him, just to
prove that I was taking a balanced view of his work and
achievements here - but couldn't! I hope Eric maintains
his stated philosophical view that has grown in his inner-
most being, that graduate training is a broadening of view-
point rather that the memorization of vast amounts of
facts, data, theories - on floppy discs, of course!

- Patricia Paylore

SO WHAT HAPPENED?

No answer has been found to the following letter uncovered in the archives of the Arizona
Agricultural Experiment Station, dated January 29, 1892:

Col. W.C. Church
c/o U.S. Army & Navy Jr.
New York

Sir:

I have the honor to request information which may enable me to look into the
matter of the Ericsson Solar Engine, to the end that it may be utilized in this country
of sunshine for the purpose of pumping water.

Any information you may give me in the premises will be used for the interests of
the Territory entirely and due credit will be given the inventor and his executor.

Very respectfully yours,

[signed] Vasa E. Stolbrand
Professor of Irrigation Engineering
University of Arizona

So, over 90 years ago, we were cognizant of efforts to harness the sun's energy for good causes.
Too bad we don't know what Col. Church replied.



U.S.-MEXICO CONFERENCE ON BORDER SMELTER EMISSIONS
Tucson, Arizona

February 6-7, 1986

This Conference was
cooperatively organized
by the University of Ari-
zona and the Universi-
dad Nacional Autónoma
de México. Sponsors
were the Pan American
Health Organization,
the Air Pollution Con-
trol Association, and
the U.S.-Mexico Bor
der Health Association,

Dr. Robert Varady, Moderator, with support provided
representing the University of Arizona. by the U.S. Environ-

mental Protection
Agency, US/ AID, the U.S. Information Agency, and the
Arizona Department of Health Services. The objective of
the Conference was to provide a scholarly review of present
and future impacts of copper smelter operations in the arid
Arizona-Sonora region, with discussions occurring in the
context of the 1983 Binational Accord on Border Environ-
ment, and ongoing negotiations.

Approximately 140 persons from Mexico and the U.S.
attended, drawn from industry, community groups, govern-
ment agencies, and university scholars. The twenty-three

presentations characterized smelter emissions and their ef-
fects on economy, public health, environment, and policy.
The Conference succeeded in joining scholars and decision-
makers from both sides of the border, and diverse interests
and perspectives. The neutral setting of university sponsor-
ship and its unofficial, non-governmental status allowed an
open dialogue and free flow of information. In the process,
the two sponsoring universities demonstrated the ability of
academia to provide an unbiased forum for a controversial
issue of regional concern.

The Conference Planning Committee has made the fol-
lowing recommendations for follow-up action:

The formation of a binational Border Air
Quality Advisory Committee. This committee
will promote binational collection and interpre-
tation of information and research concerning
the nature of air pollution and the impacts of
contamination in the border area, and develop
various strategies for dealing with those prob-
lems. The committee will be composed of non-
government individuals who can contribute
their expertise to the understanding of the com-
plex air quality problems and potential means
for resolving those problems of the border re-

At the podium: Humberto Bravo, Departamento de Contaminación Ambiental, Universidad Nacional Autó-
noma de México, Moderator of the session on Characterizing and Modeling Emissions. Photos by Allan Fertig
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gion. The committee will have co- chairpersons
(from both countries), an executive committee,
non -governmental institution representatives,
and individual experts. It will be able to func-
tion autonomously and provide advice, as re-
quested, to both governments and other inter-
ested groups, including the official binational
Air Quality Working Group.

The Conference underscored the critical im-
portance of a continuing program of gathering,
analyzing, interpreting, and sharing informa-
tion concerning the border environment. Such
information processes must recognize the va-
lidity of differing perspectives and approaches
to understanding air quality problems, and the
necessity to openly provide trans -border flows
of information to facilitate lasting agreements
and problem resolutions.

While the industrial activity of the copper
smelters at Douglas, Cananea, and Nacozari
has many economic and other benefits, associ-
ated emissions pose serious problems. Reducing
the emissions is now technologically feasible,
but costly to implement. It is to the benefit of

the population and the environment of both
the U.S. and Mexico to establish effective tac-
tics and strategies to solve these problems.

It was stated throughout the Conference that
different financial, technological, legal, and cul-
tural infrastructures exist in the U.S. and
Mexico. To transcend the barriers posed by
these differences so that solutions can be found
to reduce emissions, the two countries must
maintain a "friendly neighbor" attitude mutual-
ly beneficial to people on both sides of the
border.

We hope that the design of this border conference will
serve as a model elsewhere in the world in many places
where such environmental conflicts are brewing. Air qual-
ity, acid rain, deforestation, water pollution, water supply,
and other possibilities for disagreement can, we believe, be
settled in this civilized amicable way. The environment can-
not be claimed solely by any one population, country,
group. It is our universal heritage and can only be sus-
tained by this recognition. If such attempts as the one
described here are being made elsewhere, we should be
pleased to hear from you. Contact: Dr. Robert Varady,
Office of Arid Lands Studies, University of Arizona, Tuc-
son, Arizona 85719, USA.

THE HIGH DESERT RESEARCH FARM
Ghost Ranch, Abiquiu, New Mexico

Located at 6,500 feet in the mountains of northern New
Mexico, the High Desert Research farm is an example of a
small -scale agricultural development center that could serve
as a model for small -scale, self -managed operations in arid,
semiarid, and mountainous areas worldwide, using a com-
bination of affordable and locally developed appropriate
technologies and conservative land use techniques, and pro-
viding an alternative to exploitive `modern' agri- business
farming methods. A growing seed bank of overlooked and
forgotten crop species and varieties - over 1,000 in medium -
term storage for up to 30 years - furnishes hope for an
ecologically diverse farm environment with little need for
toxic (and expensive) pesticides.

`The work of the Farm focuses on preservation, pro-
duction, and distribution of open -pollinated grain and vege-
table crops for marginal environments. The crops must be
of high nutritional value, require little water, need no ex-
pensive or hazardous chemicals, and require the simplest
technology to plant, cultivate, harvest, and store. In
short - people's crops ... Ghost Ranch -grown drought
tolerant wheat, barley, and beans are being tested in
Ethiopia, Somalia, and Sudan. Other projects include a
predator -proof fencing demonstration, and an education
program on several aspects of small -scale and self -reliant
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farming including small -scale seed production . . .

A small flock of sheep are used for controlled, rotational
grazing of the experimental rain -fed pasture, as well as
weed control on the irrigated portion of the Farm. The
Farm cooperates with many NGOs. Most importantly the
Farm explores the sustaining bond between a family or
community and the environment, a relationship perhaps
more important than our recent fast -paced society is willing
to admit, a relationship that may well prove to be the key
to survival.

The Director of the Farm, O.J. Lougheed, will be one of
three specialists conducting a 1986 summer seminar at
Ghost Ranch, on `Beyond the Farm Crises: Feeding To-
morrow's World,' July 21 -28. Participants will be given the
opportunity to help choose seminar topics of greatest in-
terest to them, including, as possibilities, the dimensions of
our agricultural crises, energy and agriculture, designs for
food security, meanings of sustainability, technology today
and tomorrow, reversing Africa's decline, visions for a sus-
tainable future. Ghost Ranch is located northwest of Santa
Fe, New Mexico, on US 84. Contact: O.J. Lougheed,
Ghost Ranch, Abiquiu, New Mexico 85710. Tel: (505)
685 -4333.



MEETINGS - Yesterday and Tomorrow

Human Intervention in the Climatology of Arid Lands: A
State -of -the -Art Review. Boulder, Colorado, April 3,
1986.

Arranged by AAAS Ctte. for Desert and Arid Zones as
part of the annual meeting of the AAAS Southwestern and
Rocky Mountain Division. Topics included: Climatology/
Phenomenon of Arid Lands; Desertification Manmade
Impacts on Arid Lands; Forecasting Climate Change; Ex-
tending Water Supplies through Water Management;
Adapting Agricultural Crops/ Practices to Arid Land Con-
ditions; and Water Augmentation Potential through Wea-
ther Modification. Contact: Klaus D. Timmerhaus, Engi-
neering Center, Campus Box 423, University of Colorado,
Boulder, CO 80309. Telephone: (303) 492 -7471.

Workshop on Erosion Transport and Deposition Proces-
ses, with emphasis on Semi Arid and Arid Areas. Jeru-
salem, Sede Boger, Elat, March 28-April 3, 1987. Spon-
sored jointly by the Commission on Continental Erosion
(I.A.H.S.) and the Commission on Measurement, The-
ory and Application in Geomorphology (I.G.U.).

This Workshop is designed to review the newest develop-
ments in the fields of erosion, transport and deposition
processes, and their hydrological framework; and to reflect
the need for a scientific interchange between hydrologists
and geomorphologists who share a common interest in the
study of runoff and erosion processes. Field trips through
the northern Negev, including Sede Boger and Ramat
Hovav, as well as other appropriate sites. Contact: Prof
A. Yair, Physical Geography, Institute of Earth Sciences,
Hebrew University, 91 904 Jerusalem, Israel.

International Symposium on Afforestation of Salt- Affected
Soils, Karnal, India, February 16 -20, 1987. Sponsored
by the Indian Society of Soil Science, the Indian Coun-
cil of Agricultural Research, and the Sub -Commission
on Salt- Affected Soils.

This Symposium's objectives include provision for a
forum for review of available information on the nature,
extent and distribution of salt- affected soils in relation to
afforestation needs and programs; a discussion of ways and
means of improving productivity of trees and other relevant
species under adverse soil conditions like salinity, alkalinity,
waterlogging, etc.; and an assessment of the impact of af-
forestation programs on environmental quality, socioeco-
nomic conditions, and soil ameliorative processes. There
will be country reports on the nature, extent and distribu-
tion of salt- affected soils in relation to afforestation. Con-
tact: Dr. I. P. Abrol, Director, Central Soil Salinity Re-
search Institute, Karnal - 132001, India.

International Symposium and Workshop on Drought:
Prediction, Detection, Impact Assessment, and Re-
sponse. Lincoln, Nebraska, September 29- October 1,
1986.

Sponsored by National Science Foundation, U.S.
Agency for International Development, U.S. Dept. of Agri-
culture, World Meteorological Organization, National Oce-
anic and Atmospheric Administration/ National Climate
Program Office, University Corporation for Atmospheric
Research, and University of Nebraska - Lincoln/ Institute
of Agriculture and Natural Resources/ International Pro-
grams Division. The purpose of the symposium and post -
symposium workshop is to review and assess our current
knowledge of drought and to determine what research and
information is needed to improve national and internation-
al capacity to cope with drought. The symposium will pro-
vide a forum for discussion of the physical and societal
implications of drought in the context of a variety of spatial
scales and within the context of economically developed as
well as developing nations. Contact: Donald Wilhite,
Chase Hall, University of Nebraska, Lincoln, NE 68583.
Telephone: (402) 472 -6707) or Bill Easterling, Illinois State
Water Survey, 2204 Griffith Dr., Champaign, IL 61820.
Telephone: (217) 333 -5380.

The Israeli Experience in Agriculture and Arid Zone
Research. United Nations Headquarters, New York,
Dag Hammarskjold Auditorium, May 29, 1986.

This Symposium featured introductory remarks by
Ambassador Benjamin Netanyahu, the permanent represen-
tative of Israel to the UN; the talks by Bobbie Abrams,
Vice -Chairman, Board of Governors, Ben -Gurion Univer-
sity of the Negev, speaking on 'Ben-Gurion University:
Revitalizing the Negev "; Itzhak Abt, Director, Center for
International Agricultural Development Cooperation, Min-
istry of Agriculture of Israel, speaking on `Some Israeli
Experiences in Arid and Semiarid Agriculture and Their
Transfer to Developing Countries "; Arieh Issar, Jacob
Blaustein Institute for Desert Research, Sde Boger, speak-
ing on `Groundwater -A Hidden Treasure Under the
Desert'; Joel Schechter, Director, Advanced Products,
Ltd., Ben -Gurion University of the Negev, speaking on
'Agro- Industrial Development of Arid Regions'; and Dov
Pasternak, Director, Boyko Institute for Agriculture and
Applied Biology, Ben -Gurion University of the Negev,
speaking on `Saline Agriculture in the Negev.'
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INTERNATIONAL VISITORS UA /OALS*

Algeria: M.S. Boulahya, Director General O.N.M., Dar Elbeida, November 1985

Burkina Faso: Akry Coulibaly, Institut de Mathématiques et de Physique, Université de Ouga-
dougou, April 1986

India:

Israel:

Japan:

Kenya:

Mali:

Mexico:

M. Dakar Djiri, Province Director of Yatenga, Ministry of Environment and
Tourism, Ouagadougou, May 1986

Dr. O.P. Vimal, Director, Department of Non -Conventional Energy Sources,
New Delhi, April 1986

Dan Marom (Frumkin), Extension Service, Ministry of Agriculture, Israel, Tel
Aviv. May 19, 1986.

Dr. Masao Toyama, Sand Dune Research Institut, University of Tottori, Feb-
ruary 1986

Dr. Monique M. Mainguet, Deputy Director, UNEP Desertification Control
Programme, Activity Center, Nairobi, December 1985

Dr. Oumar Coulibaly, Minister of State for Administration of State Enterprises,
Bamako, April 1986

Roberto Sanchez, Director for Environment, El Colegio del Frontera Norte, one
of the speakers at the U.S.-Mexico Conference on Border Smelter Emissions,
addressing `Cooperative Border Agreements for the Solution of Environmental
Problems,' February 10, 1986

Pakistan: M.H. Panhwar, Geohydrologist representing Research & Development Engi-
neers, Karachi, April 1986

* Excluding several hundred visitors from the International Conference, late October 1985.

QUOTES

" . . . We struggle for a few hundred million dollars in international development assistance,
while the world is spending hundreds of billions a year on arms. In one country after another,
including countries at all income levels, development expenditures are being pruned from the
public budget, while defense spending continues apace. Each individual government is, of course,
the best judge of the level of defense expenditure required for its security; but when viewed from a
worldwide perspective, this comparative relationship in expenditures is a global absurdity which
we must try to reverse, for the very sake of more real security and stability."

-A. W. Clausen
President, World Bank
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AGRITECH 1986
Tel Aviv, Israel, September 21 -25

This 10th international agricultural exhibition will display irrigation equipment, farm ma-
chinery, poultry and livestock equipment, agro- chemicals, agro- plastics, veterinary products, com-
puterized agricultural equipment, horticulture and seeds. There will be multilingual guided tours
of the exhibition, with technical information furnished. It offers opportunities for agricultural
professionals from around the world to meet, as well as providing contact with manufacturers.
Organized by the Ministry of Agriculture, the Israel Export Institute, and the Agricultural
Workers Organization. For more information write: Agritech '86 Organizing Committee, P.O.
Box 50084, Tel Aviv 61500, Israel.

ARID /SEMIARID LANDS PERMACULTURE DESIGN COURSE
Camp Koinonia, Upper Kittias Valley, Washington

July 12 -26, 1986

This two -week course will emphasize ecological and permacultural design principles as they
apply to sustainable resource use, agriculture, and agroforestry in arid and semiarid lands. Its
purpose is to impart a series of such principles that can be applied to individual unique sites
anywhere in the world.

Topics include strategies for water harvesting and storage, low energy food production, tree
planting strategies for arid lands, species selection, agroforestry, water catchments, water storage,
keyline integrated livestock systems, hedgerow and shelterbelt design, and design for fire protec-
tion. Several field trips are scheduled.

Permaculture is an integrated system of design encompassing not only agriculture, horticul-
ture, architecture, and ecology, but also money management, land access strategies, and legal
systems for business and community affairs.

Course instructor is Bill Mollison, Tasmania, a lecturer, teacher, and consultant in this field.
Sponsored by the Permaculture Institute of North America. Ration: $500. Contact: Kris and
Betty Ray, Star Rt., Box 590 -D, Okanogan, WA 98840.

FORESTRY ASSOCIATION OF BOTSWANA

Within Botswana, there have been numerous articles written on overgrazing, bush encroach-
ment, erosion, and desertification related to Botswana's delicate ecological environment. These
are the problems the Forestry Association wishes to address with remedial action. The necessity
of wood and related employment in Botswana cannot be overstressed. A well-integrated program,
coordinated by our Forestry Association can be a welcome addition to the issues of Botswana's
environment and its economy.

In addition to finding financial support through donor organizations worldwide, we have acted
to establish a reference library, to compile lists of recommended suppliers of forestry tools and
equipment, to arrange for technical workshops and field tours within the country, to promote
forestry information and extension work through schools, clubs, and other agencies, to identify
and possibly affiliate with other countries' forestry -related associations.

Contact: Forestry Association of Botswana
P.O. Box 2088
Gaborone
Botswana
Tel: 51660 Telex: 2435 BD
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??? HAVE YOU SEEN ???

Ben Gurion University of the Negev, J. Blaustein Institute
for Desert Research, Sede Boger Campus, Water Re-
sources Center (1985) Annual report, 1985, [including] the
Desert Hyrology Unit, and the Salinity and Water Engi-
neering Unit. Sede Boozier, Israel 84990.

The Desert Hydrology Unit's primary objective is to eval-
uate qualitatively and quantitatively major components of
the hydrological cycle in the Negev in particular and that of
arid regions in general. An additional objective of increas-
ing importance is the protection of existing water resources
from pollution. Research projects include the hydrochemi-
cal balance of groundwater in Arava Valley, hydrology of a
disposal site for toxic waste, development of prefabricated
porous pipes for drainpipes, and disposal of waste water
from an oil-shale processing plant. The Salinity and Water
Engineering Unit works toward finding new improved
methods for use of saline, waste, and runoff water for
agricultural application in the Negev. There are numerous
reproductions of reports and papers. Charts, maps, tables,
refs.

Camel Newsletter, no. 2, November 1985 Arab Center for
the Studies of Arid Zones and Dry Lands, P.O. Box 2440,
Damascus, Syria. Subscription $5.00/year.

This issue contains a substantial update to the Camelids
Bibliography (1981) described in Arid Lands Newsletter,
no. 18, p. 19, as well as information on camel research
worldwide, giving location, researcher, and topic of investi-
gation: nutrition, diseases, breeding, herd dynamics, etc.
The Editor, Dr. Ahmed Nasser Abdullahi, hopes to en-
large the coverage and urges camel experts to share their
knowledge and experiences to achieve this. French and
Arabic summaries.

Dregne, H.E. (1983) Desertification of arid lands. Har-
wood Academic Publishers, Poststrasse 22, 7000 Chur,
Switzerland. (Advances in desert and arid land technology
and development, 3). ISSN 0142-5889. 242 p. $33.50 US.

The latest publication in this series, edited by Adli Bishay
and William G. McGinnies, is by a world authority on the
subject, one who has been in the forefront of investigations
into its causes and control. In this overview the author
takes up the desertification processes, attributed primarily
to loss of vegetative cover; desertification indicators, ac-
knowledging the usefulness of satellite imagery but remind-
ing us of its cost and the need for an improved ability to
monitor indicators sensitive to small changes in land condi-
tions; cause and effect, including climate change, irrigation,
mining, recreation, dryland farming, and rangelands; pre-
vention and reversal of desertification; and finally its world-
wide occurrence. Maps, tables, references.
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Evenari, M./Noy-Meir, I./ Goodall, D.W., eds. (1985) Hot
deserts and arid shrublands, A. Elsevier Science Publishers,
P.O. Box 211, 1000 AE Amsterdam, The Netherlands/
P.O. Box 1663, Grand Central Station, New York, N.Y.
10163. 366 p. $111.00/Dfl. 300.00. ISBN 0-444-42283-X.
(Ecosystems of the World, 12A)

The first of a 2-vol. world view of our knowledge about
and understanding of hot desert ecosystems, including
some semiarid and arid areas, as well as deserts in the strict
sense. For each major hot-desert region, expert authors
have summarized existing knowledge according to a gen-
eral outline: descriptions of ecosystem components (cli-
mate, soil, flora, fauna), and interaction between compon-
ents and overall ecosystem functioning. This first volume
covers America and Australia. The B volume, now in prep-
aration, will cover the hot deserts of Asia and Africa. Refs.,
systematic list of genera, detailed indices.

MacMahon, James A. (1985?) Deserts. Alfred A. Knopf,
N.Y. (Audobon Society Nature Guide) 640 p. ISBN 0-
394-73139-5.

A comprehensive field guide, fully illustrated with 618
color photographs, to the wildflowers, birds, reptiles, in-
sects, and other natural wonders of North America's des-
erts, from Oregon to Mexico. Covered are the Great Basin,
Colorado Plateau semidesert, the Mojave, the Sonoran,
and Chihuahuan Deserts. Detailed species descriptions.
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Nechaeva, Nina T., ed. (1985) Improvements of desert
ranges in Soviet Central Asia. Harwood Academic Pub-
lishers, Poststrasse 22, 7000 Chur, Switzerland/P.O. Box
786, Cooper Station, New York, N.Y. 10276. 327 p. (Ad-
vances in desert and arid land technology and develop-
ment, 4). $130.00 ISSN 0142-5889.

This monograph presents the results of research into
desert range improvement undertaken by a group of sci-
entists from Turkmenia and Uzbekistan. It discusses the
scientific fundamentals of diversifying desert vegetation
under rainfed conditions (no irrigation or fertilizers) by
making use of ecological resources alone, i.e., moisture
reserves and mineral nutrients available in the root zone of
the soil. Besides description of individual species, several
chapters are devoted to specific types of deserts: piedmont,
sandy, clay, and gypsum. Their conclusion is that the major
strategy of improving fodder resources of rangeland hus-
bandry in the arid regions of Eurasia is cultivation of indi-
genous wild forage plants. References, charts, photos.

Netchayeva, N.T., ed. (1984) L'écologie, la gestion et
l'efficacité des pâturages. Le recueil des matériaux d'études
des cours internationaux. 2 vols. Programme des Nations
Unies pour l'Environnement, Commission de l'URSS pour
le PNUE. Centre des Projets Internationaux du GKNT,
Moscou 107053, B-53. B.P. 438. 179, 136 p.

Table de Matieres, v.1: Aspects globaux de l'étude écolo-
gique et l'exploitation des pâturages; Ecosystèmes des pâ-
turages arides: Caractéristiques et interaction des compo-
sants; Approvisionnement agrométéorologique des pâtur-
ages; Gestion des pâturages et leurs exploitations. v.2: Pro-
ductivité et dynamique des écosystèmes des pâturages:
Méthode de 1 étude; Amélioration et defence des pâturages;
Quelques aspects de l'écologie des pâturages en Australie,
en Afrique et aux Etats-Unis. [A limited number of copies
available from the Office of Arid Lands Studies]

Rodrigues, Valdemar (1984) Un modelo de simulación
para el fenómeno de la desertificación. Tesis doctoral en
ciencias (ecología), Instituto Politécnico Nacional, México,
D.F. [Copies available without charge from the author,
Departamento de Biologia, Universidade Federal do Piaui,
64000 Teresina, Piaui, Brasil.] 150 p. Charts, tables,
references.

Este trabajo presenta una estructuración para el sistema
de la desertificación con 4 posibles diagramas de flujo.
Discute los indicadores del fenómeno y plantea un modelo
para la simulación de la desertificación, frente a las acti-
vidades humanas, como son Pastoreo sin riego, Agricul-
tura sin riego, Irrigación y Meria. Como prueba de ejecu-
ción del modelo, se simula y discute los efectos de la intro-
ducción, en un sistema virgen, del Pastoreo sin Riego y con
un periodo de sequia, Agricultura, Irrigada y Minería.

Steeds, David (1985) Desertification in the Sahelian and
Sudanian zones of West Africa. The World Bank, 1818 H
St., N.W., Washington, D.C. 20433. 60 p.

After a brief discussion of the general desertification
problem, this paper takes up traditional production sys-
tems and the pressures upon them, a review of past develop-
ment activities, and elements of a strategy for better re-
source management. It appears that no significant change
in carrying capacities is possible without a technological
breakthrough. Locally, however, the desertification threat
may be arrested by selecting appropriate antidesertification
actions and working with communities that are interested
and empowered to use their land in a sustained-yield man-
ner. Reducing the continued rapid growth of population is
crucial, and current population pressures in the heartland
need to be alleviated by further encouraging the existing
spontaneous movement of people to the underpopulated,
high potential Sudano-Guinean zone.

1)esertification
in the Sabe an and Sud
ZA:ones of t

"

USSR Commission for UNEP (1982) Combating desertifi-
cation in the USSR: Problems and experience. Centre of
International Projects GHNT, P.O. Box 438, 107053
Moscow, B-53. 120 p.

Discusses major natural and man-made factors contrib-
uting to desertification in arid regions of the USSR. Sum-
marized is the experience gained on controlling it in animal
rangeland management and irrigated farming. Covered in
detail are reclamation of sands by afforestation, irrigation
development and amelioration of irrigated lands, mecha-
nism and implications of desertification, management of
desert rangelands, and an overall view of natural conditions
of USSR deserts and desertification processes. Soviet ex-
perts with international ties contribute their specialties.
A.G. Babaev is Consulting Editor. Maps, tables, references.
[A few copies available from OALS.]
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United Nations Economic and Social Commission for Asia
and the Pacific (1983) Problems and prospects of desertifi-
cation control in the ESCAP region. Proceedings of the
regional technical workshop to consider implementation
of the Plan of Action to combat desertification, Jodhpur,
India, 20-23 October 1981. Bangkok, Thailand. 372 p.

Countries in this region represented included Afghanis-
tan, Australia, Bangladesh, China, India, Indonesia, Iran,
Nepal, Pakistan, Philippines, Thailand, USSR, each of
which presented a 'country report.' In addition, topical
reviews covered technology of soil and water conservation
in arid and semiarid areas, monitoring of desertification,
technology on meteorological and hydrological aspects of
the combat against desertification, and sociological con-
straints and innovations in the battle. Activities of UNEP,
UNESCO, WMO, World Food Programme, ESCAP, and
the South Asia Cooperative Environment Programme are
outlined briefly. Recommendations covered further techni-
cal research, monitoring, establishment of regional centers,
better coordination and communication, and greater ef-
forts at facilitation by way of existing UN agencies and
programs already 'in place.' Maps, tables, references. [No
price given, nor information on ordering. Citation: ECU/
ED/ PACD/ 1]

Weatherford, Gary D./Brown, F. Lee, eds. (1986) New
courses for the Colorado River. University of New Mexico
Press, Albuquerque, NM 87131. 304 p. $35.00 (paper
$17.50).

The Colorado River is the sole dependable water supply
for a quarter million square miles in seven western states
and Mexico. Its waters are a scarce resource in a dry land,
and consequently, it is the most intensively managed river
of its size in the world. Yet, as Arizona's Governor Bruce
Babbitt notes in this book, the basic accord governing the
river, the Colorado River Compact of 1922, provides little
guidance on the major issues of the next century, namely
equitable resolution of Indian claims and water quality.
Here is essential reading for all concerned with the future
management of the Colorado, and its impact on the human
environment.

World Resources Institute/International Institute for En-
vironment and Development (1986) World Resources,
1986, an assessment of the resources base that supports the
global economy, with data tables for 146 countries. Basic
Books, Inc., 10 East 53rd St., New York, NY 10022. 368 p.
$32.95, cloth, ISBN 0-465-09234-9; $16.95, paper, ISBN
0-465-09235-7.

This volume, first in an annual series, is a joint under-
taking of two research organizations, International Insti-
tute for Environment and Development, based in London
and Washington, D.C., and World Resources Institute,
Washington, D.C. The compilation for 1986 draws on more
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than 100 statistical reviews and assessments of global and
regional resources issued by such regional organizations as
the Economic Commission for Europe, and national govern-
ment reports. It includes comprehensive data tables for 146
countries, as well as many special tables highlighting par-
ticular resources and trends. Separate chapters provide con-
cise accounts of the latest development in population, hu-
man settlements, food and agriculture, forests and range-
lands, wildlife and habitat, energy, fresh water, oceans and
coasts, atmosphere and climate, and policies and institu-
tions. There are 108 pages of data tables, maps, appendices,
and an index.

Wright, N. Gene/ Taylor, Jonathan G./Foster, Kennith E.
(1985) Alternatives to desertification in arid lands agricul-
ture: The economic feasibility of new, arid-adapted crops.
University of Arizona, Office of Arid Lands Studies, Tuc-
son, Arizona 85719. 129 p.

Accomplished under a grant from the U.S. Department
of Agriculture, this study was designed to examine the
feasibility of commercialization of selected arid-adapted
plant species, as an alternative to desertification caused by
farmland abandonment, in the arid southwest US. Four
geographical areas identified for consideration cover south-
ern California, central Arizona, southwestern New Mexico,
and west Texas near Pecos. Emphasis is on the area and
economics of existing major crop patterns; and supply-
demand relationships of water for irrigated agriculture in
these regions. Under new crop commercialization are in-
cluded jojoba, guayule, buffalo gourd, and Russian thistle.
Maps, charts, tables, references.



Yemen Arab Republic, Range and Livestock Improvement
Project (1985) RLIP Communications. Ministry of Agri-
culture & Fisheries, Agricultural Research Authority/
Kingdom of the Netherlands, Directorate General of Inter-
national Cooperation. DHV Raadgevent Ingenieursbureau
BV /Amersfoort, P.O. Box 85/3800 AB Amersfoort, The
Netherlands.

No. 7: Controlled mating of indigenous sheep of the Dha-
mar Region Y.A.R.

No. 8: Early development of Acacia negrii, Atriplex num-
mularia and Cytisus proliferus at two sites with
different surface conditions (Montane Plains,
Y.A.R.)

No. 9: Atriplex nummularia used as a fodder for sheep
in the Yemen Arab Republic

No. 10: Production potential of indigenous sheep in
Dhamar Region. Y.A.R.

Each of the RLIP communications is issued in English
and Arabic, with tables, references, photos.

Zonn, I.S. /Vladimirov, V.V., comps. (1982) Integrated re-
gional schemes to combat desertification. Guidelines. Uni-
ted Nations Environment Programme (UNEP), USSR
Commission. Centre of International Projects of GKNT,
Moscow 107053 B -53, P.O. Box 438. 88 p.

Issued separately in English, French, and Spanish, this
attempt at guidelines covers the natural resource potential
of arid and semiarid regions and principal indicators of
desertification, scientific principles for integrated planning
to combat desertification through socioeconomic develop-
ment of arid regions, and methodology for evolving region-
al schemes. The whole has been skillfully edited by Acad.
I.P. Gerasimov. Maps, charts. [A very limited number of
copies in each languge available from the Office of Arid
Lands Studies.]

YOU ASKED

Jane Rossing, an agricultural engineer serving in northern Senegal (B.P. 25, Ndioum, Podor) for L'Eglise Evangelique
Lutherienne du Senegal, was one of many who responded to David Sheridan's `Open Letter to Readers of Arid Lands
Newsletter' [No. 22, September 1985, p. 14-161

... One hope for the future here is the development of irriga-
tion in the Senegal River Valley. This is a slow process, people
being pastoralists by tradition, not farmers, and certainly not
used to the intensive cultural practices necessary for productive
irrigated farming. For those away from the river, however, food
self- reliance seems less likely. It is difficult even to know what
goal we should attempt. Should we dig more wells, to pump water
from the large but nevertheless nonreplenishable Maestrician
Aquifer? Is it reasonable to do small -scale gardening? large -scale
gardening? Should we not leave the water in the ground for future
generations? We tend to look at things too much from a long-
term perspective, I think, not wanting to do anything that is not
sustainable. In this area, very little is!

.. . The fuel wood crisis is a real one, although people here
don't feel it now because there is so much dead wood due to the
drought. In five or ten years, however, people will start to be
affected. So, should the best current program be tree planting?
Will it help the climate overall? When the needs are so immediate,
it is hard to focus on long -term benefits.

. . . As you can see, I certainly have no answers but write
mainly to affirm that you are asking the right questions, those we
in the field are continually asking, along with a bigger one: What
concrete solutions can we propose to the people of this area to
help themselves? As I write this, I am sitting with an old gentle-
man, the chief of his village about 30 km south of here, far from
the river. He has come to say, as do so many others, that the
people of his village are hungry, that they want to work, that they
are hard -working people but have no work. What solutions to
offer him? Move away to a rainier area? Move to the city and
become part of the urban unemployed? Stay here and remain
dependent on charitable food distribution? Garden from their
small hand -dug well? Shall we drill them a deep well so they can
practice irrigation?

. . . There are no easy answers, but we are trying to accept the
challenge. So to reply to one of your questions, David Sheridan, I
agree that basic food self -reliance is the sine que non of people's
security, but do not see it possible to achieve in the near future in
this arid area. Alas.

J.R.
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Editorially speaking:

AN OLD DESERT RAT SAYS SO LONG

It took this native desert rat - born in the Chihuahuan
Desert, lived the rest of her life (except for three January
days in Chicago once!) in the Sonoran Desert, nearly fif-
teen years to allow her subconscious thought about deserts
to crystallize into a sort of philosophy. It was in Cam-
bridge, of all places on earth, at an international meeting
desertification, that this 'event' took place. In Downing
College's great hall, where we partook of Cambridge hos-
pitality, there hangs a great oil portrait of Charles M.
Doughty, and under his somber gaze we met three times a
day for several days. I did recall enough of my history to
know that Doughty, a Downing College Fellow after his
return to England following his years of wandering in
Arabia Deserta a century ago, in his great classic book first
published in 1888, remarked in his quaint way: The haps
that befel me are narrated in these volumes, wherein I have
set down that which I saw with my eyes and heard with my
ears and thought in my heart - neither more nor less.'

I was pecularily conscious of Doughty's aspect staring
down at me during those long sessions, for behind that
famous portrait I knew there rested a desert philosophy, I
choose to call it, that has motivated scholars, scientists,
poets, travelers from time immemorial, from Moses to
Jeremy Swift. As a bibliographer of desert writings for
over two decades now, I am aware, as perhaps some others
are not, of the attention given this particular environment,
from Death Valley to Timbuktu and beyond, to Beer-Sheva
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to Mecca to Singkiang to Cooper's Creek. So I asked
myself belatedly, not what is a desert, though in a technical
sense there are still disputes about this matter, but rather
what it is about deserts that engages our interests century
in and century out.

I am not talking about personnel of great multinational
corporations or of international organizations like FAO or
UNEP, now scattered over several of the world's deserts,
committed to making them less than deserts, because these
persons are not on their own. They are protected by the
infrastructure that sent them there in the first place. A
quick stop at a borehole in the wastes of southern Tunisia
with the Land Rover idling in the background and the
promise of an air-conditioned hotel room tonight doth not
a desert traveler make. I am talking rather about those
scientists and scholars who lived in the deserts, seeking in
thoughtful serious ways to understand them and thus re-
claim them. And if you are wondering why I am telling you
all this, it is because I believe with all my heart and soul
that your understanding of arid lands, no matter how tech-
nical or scientific your interests, will be enhanced by an
understanding of the historic role deserts have played in the
lives and achievements of some of our great desert names.

Some answers occur to me from time to time in mo-
ments of reflection. First, many of us are not native to
deserts, though I happen to be, so that it is the unfamiliar-
ity of the landscape that intrigues us, the spareseness of

Abu Dhabi. Photo by J.D. Johnson
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Parker Dam, Arizona.

getation and lack of water in some deserts, or the geo-
iorphology that is laid bare almost as it might have been
when the world began. Next, many of us live in climates
mat are tiresome: too cold, too wet, too humid, moist,
sultry, uncomfortable, so that the desert's dryness and its
heat and the brilliance of its light are welcome - to a
oint, of course! Finally, many of us know only other

.human beings like ourselves, narrowly interacting with
each other on a treadmill so that Tuaregs or aborigines or
O'odham or other desert people who appear strange and
Often, to our discredit, only quaint or odd, arouse our
curiosity and give us a sense of self-satisfaction in that our
lot is an easier more civilized one.

But in addition to such casual desert visitors, entranced
by sun and sand, by a life free of furnace and snow shovel,
free of smog and soot, free of crowding and ugliness, there
are the others. It is these who court my attention as I try to
answer my own question: Why? So I go back to Doughty
who certainly did not spend his years in the wilderness and
discomfort of the Arabian desert out of curiosity, and to
TE. Lawrence on whose Seven Pillars of Wisdom I grew
up, and to Gertrude Bell, to Alois Musil and Harry St.
John Philby and Guy Mountfort and Alan Moorehead
and Roy Chapman Andrews and Joseph Wood Krutch. I
think I know now that it is something beyond, buried deep
in our psyches, a visceral response to that which brings us
face to face, heart to heart, with the essence of Earth, the
final omega of man walking upright in a hostile environ-
ment. Here as in no other milieu in the world is man
stripped of the comforts of his civilization, both physical

Photo by N. Gene Wright

and intellectual, confronted by himself alone, required on
his own to determine whether he lives or dies, survives or
becomes nothing.

None of our desert travelers minimizes the discomforts
of desert life, and by desert life I do not mean life in such
places as Tucson which is no longer, alas, a desert town, or
Riyadh or Cairo or Damascus or Eilat or Alice Springs or
Baghdad, but desert life, say, in Covered Wells on our own
Tohono O'odham Indian Reservation, or in the Empty
Quarter or Azraq or the Danakil.

I cannot avoid talking about this because on many levels
I have been involved in ways I never dreamed I would be
when I came to the Office of Arid Lands Studies by acci-
dent two decades ago. Now I have been associated institu-
tionally with scientists, researchers, international visitors,
bureaucratic infrastructures that too often dominate our
activities for the wrong purposes - and most importantly
of all, with readers of Arid Lands Newsletter, my captive
audience in a sense, now restless because of these philosophi-
cal remarks, wanting to get about your field work, your
meetings, your academic commitments, wondering perhaps
why I am talking to you about personal thoughts that have
no meaning or relevancy to your lives. Still, you are arid
lands readers, workers, researchers, though we operate on
different working levels, yours truly engaged editorially in
less strategic affairs. But in addition to being thus relatively
free of the constraints under which you may operate, I do
have, in another way, the advantage of my age wherein,
free of fear of consequences, I am able to speak my mind
out of whatever wisdom a long, long life may have en-
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dowed me, permitted to be bold and foolhardy, knowing
that you, my friends - for I trust you will acknowledge
that my history of arid lands activities has established my
commitment to you all on the basis of friendship, not as
adversaries - will be kind to me because you will discount
my remarks as those of an angry old woman who has been
around forever.

Still, the litany of my own doubts plagues me. Can we
rely on the world's real deserts in which there is so much
want and with which at least some of you out there are
concerned, can we rely on this very environment itself to
protect its people from the psychological desolation of
hunger through the mechanism of desert mystique that has
enabled millenia of desert peoples to survive? Can we rest
comfortably believing as some demographers do that such
peoples are culturally adapted to cycles of hunger and less
hunger? that because they were hungrier in 1973 than they
are in 1986 we may relax our concerns? Are you ambiva-
lent about how much to try to do, how far to try to go in
uprooting great masses of people from their traditional and
historical environments, how quickly to move to achieve
what has not been properly considered? Are we trying to
impose technologies and ways of life that cannot be ab-
sorbed by people who are strangers to us unless we are
anthropologists or specialized demographers? Should we
let these distressing situations solve themselves in Nature's
way? None but us doomsayers are mentioning solution by
catastrophe, but it is a real solution and it comes nearer
each day the sun comes up on the Sahel, the Rajasthan, the
Dasht -i- Kavir, the Sechura, or the Kalahari.

So we come back full circle to the anomaly: that deserts
can be wilderness or wasteland, a place where man, ines-
capably face -to -face with himself, can renew his belea-

guered spirit, or that other place where the vital signs are
suspended, a bleak place where it is possible to deny one-
self. It is conceivable that we can exorcise the latter by
preserving the former. If we look upon the world's deserts
as the unique places they are with all their history, stark
beauty, landscape, sun, color, configuration, look upon
them as the last best hope of refuge this side of outer space
from all that bedevils us all, we can reclaim the deserts of
our souls, renew our commitment to that most dangerous
course of living whereby a man is informed, independent,
and articulate. Renounce the philosophy that built the As-
wan Dam, the Kufra experiment, the Gezira, apply the
concept of triage, restore the margins, the savannas, the
semiarid, the fringes, bring to a halt the so- called spread of
deserts if you will, but spare the real deserts. Do not turn
them into agricultural projects for short-term cash crops or
create urban slums where man was not intended to live the
sedentary life. Forget the crystal air -conditioned palaces on
desert coasts for the pleasure of the `beautiful people.'

I invoke Jeremy Swift, who wrote in his classic book on
the Sahara:

`The desert makes possible an intuitive un-
derstanding of two great ungraspable notions:
geological time and astronomic space ... Sur-
rounded by such a feeling of time and space, it
is difficult to take the more extreme pretensions
of the human race too seriously ... You learn
[in the desert] that all life - not just man - is
precious. This lesson in ecological humility is a
good corrective to the arrogance of technologi-
cal society.'

Amen, Jeremy Swift.

Now I am admitting, belatedly some will say, that it is
time to relinquish the office I have been privileged to hold
for so long. The state -of- the -art has left me far behind in
view of my determination to hold fast to my stubborn
belief that the values of human beings are incomparably
more real and useful than machines. I cannot go away,
however, without acknowledging with deepest thanks my
original arid lands mentors, Dr. William G. McGinnies
and Bram Goldman; and later, OALS Directors Dr. Jack
D. Johnson and Kennith E. Foster who gave me the free-
dom to speak out as I have. Next A LN would not have had
the handsome life it has had for eleven years were it not for
the interest, devotion, work, and faithful support rendered
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by the University's Printing and Reproduction agency
which prepared all twenty -four issues for publication.
Thank you friends, for service `above and beyond.' And
finally, all of ALN's hundreds of readers around the world
who have taken the time and trouble to write me.

But don't give up hope for me, friends. I will still fight
the battle around the clock, for the realities that assault us
all daily will keep my indignation high and my old heart
hot. In one sense, I hope I go down this way in the end,
with all my flags flying.

So, so long, and my best love to you all from this Old
Desert Rat.

PP

Equal Employment Opportunity /Affirmative Action Employer



SOMETIMES A DREAM CAN COME TRUE

John Zwar

Photo courtesy of The Stock Journal

My friend John Zwar, Superintendent of
Parks and Gardens, Port Augusta, South Aus-
tralia, has long shared informally with me his
hope that eventually an Australian Arid Lands
Botanic Garden could be established. Almost
a decade ago he traveled extensively overseas
investigating parks and gardens developments in
low rainfall areas, discovering a number of bo-
tanic gardens featuring desert or arid zone plants
and underlining his conviction that as arid a con-
tinent as Australia deserved such an institution.
He spoke before groups whose interest might
help promote the idea, and sure enough in April
1983 a Government Working Party to investigate
all aspects of the proposed garden was convened,
reporting over a year later to the State govern-
ment of South Australia. A Friends of the Arid
Lands Botanic Garden was incorporated to raise

money for planning and site design. This group has been successful in supporting the Port
Augusta City Council with a grant to provide help in its Community Employment Programme,
with the result that work has begun recently on the site employing 12 long -term unemployed
people, removing rubbish and litter from the site (approximately 3 sq. km), installing perimeter
fencing, developing a network of roads and tracks, developing a tourist lookout, building entrance
gates, and if a water supply is available within the 28 -week work period, some initial shelterbelt
plantings may be made. To date work has proceeded smoothly, and it is expected that a great
deal of initial site development will be achieved in these 28 weeks.

It is envisaged that much of the remaining scrub after the site has been prepared for the
Garden itself will be preserved and perhaps developed as a small national park or nature reserve,
with walking trails and appropriate signage, and vegetation restored as near to its natural state as
possible. The Garden itself will be about 40 ha, and consist of three broad divisions, the first for
Southern Australia arid zone species, the second for other Australian arid zone species, and the
third for exotic (overseas) arid zone species. It is intended to save all existing trees, and to blend
the Garden into the existing environment. Some of the site will be used for trial plantings of trees
and for an arboretum. It is hoped that buildings will blend with the environment and be of
natural materials. The traditional homestead style, with verandas, has been considered.

The Friends continue their support, holding meetings where the entire community can hear
specialists discuss details of the Garden's future development, and where members of the Project
Team can be questioned and advised so that the final result will reflect the concept of the
undertaking as it is understood and hoped for by the community itself.
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