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N The topograpluc depression cradl:mg the Salton Sea (Sea) has a long hlstory
] ernatlng wet and dry conditions. . Colorado River (River) - delta’ mechanics

onally directed flows into the basin._ This, water qu:.ckly evaporate' once. :
discharge returned to the Gulf of. Callfornia. . _body. of,
d. 8 a human accident: when the R:Lver breached

development, however, as salmlty has increased and nutr:L
al runoff have caused eutrophic conditions; the or:.ginal attrac ion faded ¢ and”
s become less desirable for both man and animal.. Recent water supply. demands
1lgation of agricultural water quallty object:wes have created pressure to
the amount and quality of water draining into the Sea. Changes made in response
; pressure could accelerate the decline of the Sea. . The K U.S. Bureau of
on (Reclamation), other Federal agencies, and local entities recognize” “the
] 3 potent1al provided by the Sea and are working together to address these
cting issues. - SR ) I S N

'K : alton ‘Sea; Colorado RJ.ver, sallm.ty ' SRR T

PURPOSE

The biologic, social, and economic environment of the Sea area has been
icantly influenced by human activity. This paper presents some of the issues and
ems associated with artificial creation of the Sea by man on the one hand and, on
ther hand, the current desire to postpone or reverse the natural processes
ciated with a terminal body of water that are viewed as detrimental to the values
as come to expect as normal. The paper than focuses on methods of addressing
issues through a cooperative effort by local, state, and Federal entities..

THE DISTANT PAST _ IS

The Salton Basin (Basin), a below sea level topographic depression extending from

Springs, California on the north to the Gulf of.California on the south, has

gone historic cycles of £illing with water ‘and desiccation as the Colorado R:Lver

dical course changes (Elders, 1979; Waters, 1981). Lake Cahuilla, the most

‘predecessor to the Sea, at one time had a surface elevation slightly above sea

" Sharp, 1982) . The last filling of Lake Cahuzlla has been dated at 300 (Norrls
Mebb, - 1979) to 500 years ago (Colorado River Board of Cal:.forrua 92) e
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on the Basin f£loor. E‘nov.igh;akalt;,was‘ 'deposited by 1900 to :support a salt process
_..operation on the Basin floor near where the north end of, the Salton Sea nov
“(Dowd, 1960). T S
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Sl I HUMAN INTRUSION ON NATURAL CONDITIONS

re

Without the influences of human activities in Imperial Valley (Valley)
and along the Colorado River, the Sea would certainly not ‘exist in its current
probably would not exist at all. Not only did human activity cause the creati
current Sea, but human activity now sustains it.

7% §hat was this human activity that culminated i
in"California? “During the early westward Tt
population movement, “settlers recognized

the  *agricultural  potential . of “the'®
Imperial " and 7 Coachella _’ _Valleys.
Onfortunately, - there was no local wate

source for “irrigation in the Imperial
Valley, so farmers loocked to the next
closest water - source--the  untamed =~
Colorado River 70 ‘miles away. A

diversion structure was built across the
River and a canal was constructed to
bring water to the Valley.  Water
deliveries began in June 1901. '

Irrigation itself would have
altered the natural conditions of the
Basin, for instead of creosote bush and
cactus application of water allowed the
sandy desert floor to sprout vegetables,
cotton, and hay. Irrigation runoff and
deep percolation began the process that
would have eventually resulted in a body
of water in the Salton sink. However, a
structural failure on the Colorado River
accelerated that process considerably.

Siltation problems at the permanent i L =
diversion structure on the Colorado River The Salton Trough. Imperial Imigation District is at the
required the construction of a temporary Coachella Valley Water District is at the upper left. - 5
facility. The fall of 1905 saw unusually '
high flood flows on the Gila River, a tributary just upstream. The combination oi
flows and a temporary structure was an _equation for disaster, and in the fal G
failure of the temporary structure caused the entire flow of the Colorado Riv
down the delivery canal toward the Basin.” When the water reached the end of
it overflowed into the lowest part of the Basin,” creating the Salton Sea. At
the irrigators to repair the breach were both technically unsuccessful "and
catastrophic.“Under bankruptcy proceedings, assets of the irrigation facil
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levation of - 1_9,,,7ff eet,

and 80 feet above’ the low point in the Basig

elevation inflow from irrigation activities balanced evaporation and the,
elevation stabilized."/'Since that time Sea levels have steadily ‘increased
to expansion in irrigated agriculture acreage and resultant increases in

Human-induced changes in the Basin became irreversible in the
irrigation deliveries to Imperial Valley gained stability by the constru
facilities authorized by the Boulder Canyon Project Act and by the establ
institutional provisions for the distribution of Colorado River water. Ho
the All-American Canal system assured a permanent, secure supply of irrigat
for agriculture in the Imperial and Coachella valleys. Today, agriculture €O
a major economic base in Imperial County and provides an important source of iy
and other produce to the entirz nation. rarticularly in the wintar,
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ADAPTION TO THE CHANGES .~ . -~

rrlgated agr:.culture became more. estabhshed through :unproved fac:Ll:.t:.es and
futional arrangements,, the importance’ ‘of. the Salton Sea as a repos:.tory “for
ural drainage was recogn:.zed. © In 1924 and again in 1928, Pres;déﬁt Coolidge
" BExecutive Orders setting aslde federal land. under, ‘the Sea as_a public water
e for 1rr1gatlon drainage. “And in 1968 thé State of California declared’ by
Barnte that the primary use of the Sea is for. the collection of agrlculturalédraxnage

‘seepage, leach:.ng, and . control . waters. P | 1cu1ture in- the ., Imperial d

‘er"_ and large flocks.. of |
- geese, and _shore blrdl )
took advantage of the
ts it provided by
IErering there. The open
kL. provided by the Sea was

sthe .only attraction for

g, Winter crops grown in .

alley provided abundant ’
mnler fodder and the birds did
hesitate to take advantage
3= the fare unintentionally

red up by the farmers. In
[ to alleviate crop
S and heal the
rsarial relationship that

developed between the birds
the farmers, a federal wildlife refuge was established in 1930 at the southerm tip

e Sea. The Salton Sea National Wildlife Refuge, maintained by the Fish and
ife Service, grows crops for winter feed and is now host to the second most
r51f1ed population of birds in the country. Bird watchers from all over the world
it the Refuge to enjoy the d:werslty and large numbers of birds.

Beaches once heavily used...

. By the mid-1950’'s the
salinity concentration of the
Sea has risen to approx:unately
the salinity of the ocean and
the .California Department of
Fish. and Game transplanted a
number . of . marine species .from
0 of California_to . the

until: recently,’ A

s S guns

_at__the  Sea_ contribﬁted to h:.gh
flsherman use; and. rassQ‘c:l.ated
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“ dnd " minicipal uses. '’ The 'local Regional Water Quality Control Board, unde

-- = _Other water based recreation was also popular through the 1570’s.
water skiing,, boating, swimming, camping, and picnicking were enjoyed by localsh
visitors alike.~”In order to serve recréational visitors, the California DepartmeniSg
parks_and Recreation developed the Salton Sea State Recreation Area along 20 mileg
the” northeastern shoreline. '~ Primitive ‘and improved campsites, recreation, veh Tl
sites, “picnic® and restroom facilities are available. '~ .~ .. LT A

-

he” emerging 1 . 18t - ot | . 5 _and,

opportunity to'market the area as a thriving resort, and availability of cheap 1
not ‘lost on real estate speculators. Large parcels of desert land surrounding th
were purchased,  "streets" were bladed in, and residential lots were marke

potential buyers in the midwest and east who were ripe for a sales pitch b
images™of _easy California_living, ‘rapid and perpetual property appreciation
eternal availability of water-based recreation. Nearly 30,000 lots were epo:
rdeveloped" “The Resource Agency of Califormia, 1974)

a_had ‘}g;gat*prom:.se'andwe";cpectré.tionsfwefé ‘high, the realitie

rminal sea eventually conspired to dampen many dreams.’ As the

closed basin and tern :
has aged, 'its attractiveness has waned.” Publicity about the New River, h
polluted river originating in Mexico and terminating in the Sea; occasional fish k
repugnant odors, and blighted aesthetics; and increasing salinity concentrations:
all contributed to the decline in the popularity of the area. : ' '

Natural fish recruitment has apparently been negatively impacted by
increasing salinity, resulting in a declining fighery. This, in turn, ha
repercussions on fish-eating bird populations and on vigits by fishermen. Visitati
by other recreational segments have also declined as the Sea became less attract
While visitation to the Salton Sea National Wildlife Refuge has remained stead
40,000 over the last four or five years, visitation to the Salton Sea State Recreat
Area and Imperial County Red Hill Marina have declined precipitously. Visitation_te
the recreation area has gone from 261,889 in 1985 to an estimated 130,000 in 19
visitors to the Red Hill Marina declined from 40,149 in 1987 to 8,216 in 199
(unpublished data). In spite of the enthusiasm displayed by housing developmeyg
salesmen, housing construction did not track projections displayed in the sales
brochures. Even today houses occupy only a fraction of the total lots available;

lots simply sit vacant.

Rising water levels since the mid-1980's have encroached upon improvements buill
at prime shoreline locations. Dikes built to protect these facilities were marginally
successful and many structures are now deteriorating from water intrusion. Owners i
shoreline property have successfully sued the irrigation districts who serve fa
in the Coachella and Imperial Valleys, claiming that irresponsible irrigation prac
caused the flooding. The irrigation districts are still paying damages. B

Unfulfilled economic expectations and flood damages have created area
abandoned_:businesses, deteriorating structures, and vacant beaches. It seems
nature is attempting to wrest the Sea from the clutches of human intervention

* THE HUMAN INTERVENTION DILEMMA

- “Many~entities 'have'‘institutional jurisdiction over aspects of 1life InEe
Imperial and Coachella Valleys.-  Irrigation districts provide water for agricu ,
oversight of Nithe'Envixdﬁqié’Bt'a,l_; Protection Agency, has regulatory responsibilityzOU3s
water quality.”:“The’Staté’ Water Resources Control Board has the responsibil
assuré the beneficial use of waters of the State. The counties have certain_ ZzoitER
authority. . Fee ' ' ' o

Often the interests conflict.

-~-'Salinity concentration in the Sea is inversely related to surface elevationg
Sea volume. Rising elevations are associated with stable or declining salir
concentration; lower elevations are associated with increasing salinity concentratic
This happens because the_salt quantity remains relatively constant while the
volume changes. ~ R ' i

ST b e gy e b T e D LR N R P I R S S oo T ) : - )
- As the :’éfailability of water supplies in California has become more critigcaliys
recent years,-attention was directed toward more efficient use of existing suppliy
The irrigation districts have participated ip this effort. Canal lining to redug
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Rspage, automated controls to limit spills, pumpback systems, to eliminate field
ilwater runoff, pricing structure and. other measures have been implemented.;:While
1 had been done, the State Water Resources Control Board in 1988 directed _the
_rial Irrigation District to initiate measures that will conserve at, least an
jitional 100,000 acre-feet of water a year. Pressure for further conservation
htinues. Unfortunately, implementation of conservation measures has the indirect
WFfect of increasing the salinity of the Sea. Lower inflow translates to lower Sea
plume and higher salt concentration. , - R e e
B2 :

e

™" Conservation measures also tend to create conflicts with numeric objectives for
ter quality parameters in surface waters of the Valley. Such water quality
B jectives are being established under The California Inland Surface Waters Plan as
fquired by the federal Clean Water Act. - The Environmental Protection Agency is
ishing to upgrade the numeric objectives to standards. .. Canal spills and tailwater
B5off dilute subsurface drain discharges, currently keeping many of the surface waters
thin the objectives. - Removal of canal . spills or: tailwater, runoff: through ~
Enservation measures will remove the dilution effect and result in exceeding- the
hjectives. Direct methods of treating surface waters may improve the quality of those

ters, but will exacerbate the salinity problem in the Sea.

3 —~ -
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By irrigating lands in the Valley a body of water with important g;ralgaé&s_;ﬁ )
eated and sustained. Those values were not viewed as temporary and natural processes
e now diminishing them. Improving irrigation efficiency and water gquality in surface
ters that support the Sea will accelerate that degradation. Ceasing irrigation
together will quicken the degradation process even more. . Even ending irrigation and
ping Colorado River water to maintain the Sea will not stop the natural process, but
111 only prolong it. However, the quest to overcome this cycle and defeat the
pgradation process is not to be denied by the complexity or expense of the job.
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HUMAN EFFORTS TO SUPPRESS NATURAL "DEGRADATION"

- Many local people are now looking back at the bustling economy and recreational
ctivities of the 1950’s and 1960's with fond memories and yearn to return to those
good old days". Fish and wildlife interests want to assure the continuation of
ecies that were introduced into the Sea. There is an unwillingness to sit back and
atch the Sea succumb to natural processes without putting up a good fight. "Save the
sa" has become the rallying cry of those who want to maintain the benefits they have
ascme to value.

. Beginning in the mid-1960’s, federal and state governments joined forces to
rmulate and evaluate methods of controlling the Sea’s salinity. That early effort
Belded a lot of ideas, but did not culminate in implementation of a project.
ooosals included variations of a pipeline to the Gulf of Californmia, evaporation
ndments within the Sea, desalting, and other expensive and complex schemes. The
of the recommended project did not exceed the perceived benefits to the extent
an entity was willing to carry the financial burden, thus no further development
ion was taken. . :

' In 1988 the State of California promoted the formation of a state-federal task
Ge to again attempt to develop an acceptable way of controlling Salton Sea salinity.
‘e the task force was successful in bringing attention to the issues surrounding the
and debating various means of addressing those issues, it had neither the charter
the funding capability to move forward with a project. The task force was
rumental, however, in obtaining Congressional authorization (Public Law 102-575),
a $10 million planning and research effort by the Bureau of Reclamation. S

_In June 1993 the Imperial Irrigation District, Coachella Valley Water District, .
ial County, and Riverside County formed the Salton Sea Authority, .a state-
ered joint powers authority. ~Its purpose is to direct and coordinate "actions
ting to improvement of water quality and stabilization of water elevation and to
ince recreational and economic development potential of-the Salton Sea_and other
ficial uses, recognizing the importance of the Salton Sea for the continuation of
dynamic - agricultural economy in Imperial and Riverside Counties." , Funding for '
ority activities has so far been through services of staff from Authority members
¥sther interested agencies..- Application has .béerij_“i‘n}a,'d_é"ﬂ;f_p;w_ad water quality grant

i the State Water Resources Control Board to fund environmental scoping activities
update economic assessments. Indications for receiving the grant are favorable.



w1321 The Water and Science approprxat1on act for fiscal year 1994 included $100,0008
for use by .the Bureau of- Réclamation to initiate Salton Sea planning and research unde}
‘authority: of, Public Law "102-575 5" Fifty percent "local cost sharing is required
efforts are” underway to’ ldentlfy cost sharing part1C1pants. Reclamation and Salton
Author:.t‘y“members -are *‘formulat:.ng a program ‘for the expenditure of the comb
$200,000.77Itis. antlcipated that the program will include data collection that
basic to any sa11n1ty control project that may be pursued in the future--verlfylng
bottom topography, measuring Sea currents and water quallty varlatlon, and evalu‘

new tw1sts to old proposals

"After__selenxum -was - implzcated in reproductlve failures, “deformitie
mortalities” of waterfowl ‘at” Kesterson Reservoir'in Callfornla the Department o:
Interior initiated an effort to determine the’ pOSBlbllltY of similar contaminatic
other areap receiving’ irrlgation ‘water from federal projects. "During that effort
Sea was’ 1dent1f1ed as _an grea of potential contamlnatlon. Detalled studles by the
impacts of'elevated levels of selenlum and boron ofi’ "wildlife. While elevated leve
of scme ‘contaminants were found, "no ‘direct impacts to wildlife wexe docum d
Consequently, Reclamation is fundlng additional studies by the Fish and Wildlif§
Service to collect more specific data on any w11d11fe 1mpacts. .Regults from th
effort are expected by the end of 1994. s

While many massive projects for managing the salinlty and elevation of the
have been proposed, little attention has been directed toward more modest endea
that could extend the enjoyment of many values the Sea offers without trying to reversés
the r"degrading"™ progress of nature. Reclamation has proposed a new Genéeral
Investigations planning study starting in October 1994 that would address these mords
modest possibilities in the context of the interrelationships between water quality&s
water conservation, Sea salinity, endangered species, and enhancement of the Salton Se
National Wildlife Refuge. Local cost sharing of at least 50 percent of the estimat
$1,000,000 will be required. The fate of this proposal will not be known until after
the Congress passes an appropriations bill for fiscal year 1995.

Consideration is being made within Reclamation and the Department of the Interi
to unilaterally fund an effort separate from the General Investigations study, "
necessary for its successful accomplishment. This effort would involve attempting
identify surface drains in the Valley that have the potential for impacting wildli
If that effort is successful, then one of the General Investigation study tasks
focus on possibilities for mitigating those impacts.

In addition to the activities presented above, the Imperial Irrigation Distr

the Coachella Valley Water District, and others are actively engaged in studies
researcnvof issuesvthat affect the Sea.

A CONCLUSION

The exlstence of the Salton Sea is an artlfact of human 1nduced chang
natural processes that produced values humans are now flndxng hard to relanu
Additional human *intervention is now required to malntaln thoge values agalnst&,f
unrelenting progress of those same natural processes. - Successful intervention :
come cheaply in financial,?social,  institutional, or env1ronmenta1 terms 3
determzned to~explore the limits of that 1ntervention e

. n s
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