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INTERBASIN DIVERSION OF WATER: AN ANNOTATED BIBLIOGRAPHY.* 

VOLUME I 

The Texas Water Plan embodies a large number of interbasin 

diversions. By the year 2020 it is proposed that two great 

aqueducts convey water from Cypress Creek and the Sabine River 

to the Rio Grande, supplying municipal and industrial needs, 

irrigation, navigation, fish and wildl ife, and other uses. In 

addition, the aqueduct system will assist in the control of 

floods, pollution, and excess . sal inity. The future welfare of 

the State is intricately bound to the construction and operation 

of these canals and of the reservoirs which will supply them. 

Even the most dil igent planning and most frugal use of 

the waters of Texas alone, however, will not be sufficient to 

maintain present agricultural acreage and meet the predictable 

increase in other uses. By 2020 a diversion of water from the 

Mississippi River in the amount of 12 to 13 million acre-feet 

per year would appear to be the most feasible means of augmenting 

Texas' supply. 

The transfer of water from one basin to another is not 

new to either Texas or the Mississippi Valley. Eleven cities 
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on the High Plains of Texas in the Red, Brazos and Colorado 

Basins augment their municipal supplies from Lake Meredith on 

the Canadian River. Dallas and Houston have long since gone 

over low divides for portions of their suppl ies. On a micro

scale, diversion from one closed basin to another occurs fre

quently on the High Plains of Texas when irrigation water is 

pumped from a playa lake. 

The Mississippi Valley has imported water in many trans

divide projects in Colorado, in the St. Mary-Milk Rivers area 

of Alberta and Montana, and through the Chicago Drainage Canal 

from Lake Michigan. Export of water to the extent of 2.5 

mill ion acre-feet per year in the ultimate stage of development 

of the Garrison Diversion Project in North Dakota has been 

authorized. 

Texas will be pioneering in scale. The experiences over 

the world on the complexities -- technical, financial, legal, 

and ecological -~ of other projects contain many lessons of 

value. Papers deal ing with a range from ethereal visions to 

detailed descriptions of functioning installations are scattered 

in the literature of engineering, law, economics, geography, 

and pol itical science. They are written by men of diverse 

training and viewpoints. Much of value has appeared in 1 imited-
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circulation reports of governmental agencies and in proceedings 

of symposia or other meetings. Nowhere does a standard index 

segregate interbasin diversions from other aspects of water 

resource studies. It is the writer's conviction that such a 

segregation can be of value in the development of a Plan as 

dependent on interbasin diversion as is that of Texas. 

In the selection of material to be abstracted an effort 

was made to be as comprehensive as possible. Further informa

tion on special ized sub-topics can usually be obtained by 

checking in the standard indexes for other references to projects 

described but briefly in these abstracts and in the sources 

abstracted. 

Interbasin diversion has been a component of water 

resource development throughout history. The Roman aqueducts 

were not the earl iest example. Many cities have crossed 

divides for their water suppl ies and/or for their effluent 

disposal. 

Miners' ditches diverted headwaters through passes to 

other basins in the early development of the American West. 

The Coolgardie-Kalgoorl ie gold fields district of Western 

Austral ia 1 if ted water 1290 feet (net) while conveying it 350 

miles at the turn of the century. 
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Watersheds supplying hydroelectric power plants have 

been augmented frequently by tapping adjacent basins. Proposals 

have been made to divert seas to depressions for power develop

ment with evaporation removing the tailwater~ 

Irrigation has been emphasized in the Snowy Mountains 

Project of Austral ia, the Orange River Project of South Africa, 

the Cal ifornia Water Plan, many plans and installations on the 

prairies of the United States and Canada, the Texas Water Plan, 

and elsewhere. 

Navigation canals frequently involve diversions at least 

to the extent of lockage water. 

Water has been diverted to off-channel depressions for 

flood and sal inity control, and to the sea by use of by-pass 

channels to decrease silt deposits in harbors. The pumping of 

effluent from the basin of Lake Tahoe is a recent development 

in pollution control. 

Th.e modtfication of cl imate and ecology by creation or 

restoration of inland lakes has had its devoted proponents and 

opponents. 

Examples of projects and proposals for all these purposes 

singly or in conjunctive use will be found in the abstracts. 
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The 1020 abstracts in this Report are by no means an 

exhaustive coverage of all items of value which have been 

pub1 ished on the interbasin diversion of water. WATER, Incorpor-

ated, an organization devoted to the study and advocacy of water 

importation ' to the High Plains of Texas, New Mexico, and Oklahoma, 

has provided financial assistance for a second volume and some 

abstracts have already been prepared too late for typing and 

indexing in this one. Copies of papers for abstracting and 

inclusion in later volumes are most urgently sol icited. They 

should be sent to 

Dr. George A. Whetstone 
Professor of Civil Engineering 
Texas Tech University 
Lubbock, Texas 79409. 

The abstracts which appear here do not necessarily repre-

sent the full content of the original papers; only the portions 

pertaining to interbasin diversion have been abstracted. In 

many cases preprints of papers presented at meetings have been 

included. Other papers at the same meetings, for which preprints 

were not available i.n time, will be abstracted In later volumes. 

In many cases later discussions of recent papers may appear. 

The abstracts have been indexed by geographical location 

with grouping by continent, nation, and state or province. Many 

excellent papers on fundamental philosophy of diversion were not 
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included in the geographical index since their authors did not 

restrict them to specific locations. 

Authors are indicated in the geographical index with 

initials only being used for agencies, consulting firms, and 

junior authors in the interest of conserving space while still 

providing useful guidance to the user of the abstracts. In the 

author index all authors of multi-author papers and many contrib

utors of pertinent discussions are 1 isted individually. 

The writer gratefully acknowledges the financial assist

ance of the Water Resources Center at Texas Tech University 

and the helpful counsel of Dr. Dan M. Wells, its Director. 

Many agencies and authors have suppl ied copies of papers to be 

abstracted, and correspondents in many parts of the world have 

called attention to activities in their early stages. Without 

such help, much of current interest could not have been detected 

so promptly had it, indeed, come to 1 ight at all. 

The interpretations, however, are the abstracterls alone . 

They do not necessarily represent opinions or policy of the 

Texas Water Development Board or of Texas Tech Untversity. 
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ABSTRACTS 

1874-1 . ROUDA IRE, E. 
Une mer interieure en Algerie. (An Interior Sea in Algeria). 
Revue des Deux Mondes~ l5 mai l874~ pp. 323-350. 

Roudaire's topographic survey in 1873 established levels of -27 m 
for the west edge of the Chott Mel-Rir, -40 m for Chott Sellem, and, 
presumably, lower values yet for the Chotts Rharsa and El-Djerid near 
the golfe de Gabes. He proposed creation of an interior sea by digging 
a canal somewhat more than 18 km in length. 

This should, he asserted, temper the climate, regularize the precipi
tation, and thus develop the natural fecundity of the soil. It would re
establish le grande baie de Triton of antiquity. 

-History of the Basin of the Chotts. 
First details of lac Triton were given by Herodotus in 456 B.C. 
Other authors are cited to establish the former existence, with 
the channel blocking being calculated to have occurred about the 
time of Christ. 

I I -Research on the Ancient Connection--Causes of the Formation of the 
Isthmus. 

This is charged to evaporation and tidal action in le golfe de 
Gabes. 

I I I -Length of Canal to Be Excavated--Project of Levelling the Basins of 
the Chotts--Probable Shoreline of the New Sea. 

He recommends a survey of the zero contour, estimating that two 
3-man parties could obtain it in a hundred days. 

IV -Navigation of the Gulf of Gabes--Advantage of the Creation of an 
Interior Sea for Algeria and Tunisia. 

Inflow scour would improve navigabi lity of the Gulf of Gabes. 
Wind- and rain-patterns would be changed by the substitution of 
cool evaporating water for hot sands. Studies will be required 
to determine magnitudes. Dust storms should cease and sand hills 
retreat. The "land is ferti le; transport by water would exist. 
The cost would be a small fraction of the benefits. 

1882-1. HELENE, Maxime. 
La me~ interieure d'Algerie. (Algeria's Interior Sea). 
La Natu~~ l882~ II~ pp. 22-24, 35-38. 

The "isthmus" of Gabes is 143 km wide. Roudaire's surveys have 
exploded the ancient myths. Geological investigations indicate that the 
Chotts are not of marine origin. They may have been filled during a rainy 
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period associated with the Ice Age, and may have spilled to the 
Med i te r ranean. 

The goals of a canal would be : 

1) to improve the climate of Algeria and Tunis, 
2) to improve transport, 
3) national security. 

A project credited to M. le generaZ Fromont~ gouverneur de l'Arizona 
is reported for flooding Salton Sea. 

1883-1. HAUET, A. 
Note sur Za mer interieure. (Note on the Interior Sea). 
Memoires de la Soci e t e des Ingenieurs CiviZs de France~ l883~ II~ pp. 110-
119 . 

The author, after reviewing the literature, states that the canal would 
need to be at least 200 km long. The area flooded would be about 8000 sq km. 
Public works in metropolitan France--the etang de Berre~ in particular--were 
considered to be far more beneficial. 

1883-2. ROUDAIRE, E. 
La mer interieure africaine. (The Afri can I nteri or Sea). 
Memoires de la Societe des Ingenieurs Civils de France~ Z883~ II~ pp. 484-
515. DISC: pp. 482-483, 595-624. 

Roudaire advocates draining the Tunisian chotts (above sea level) to 
reclaim fertile soil and flooding the Chotts Mel-Rir and Rharsa to improve 
the climate. Commerce and security would also benefit. 

Costs are estimated. Roudaire proposed to dig a pilot canal and then 
encourage erosion to complete the work. A report by a committee of experts 
was enthusiastic. No need for a raid on French publ ic funds was anticipated. 

In discussion M. Hauet questioned the financial feasibility, Edmond Roy 
cited the arid coasts of Peru in questioning the increased rainfall predicted, 
and M. Badois questioned the possibility of self-excavation. 

1 884-1. GU I SAN, R. 
La mer interieure d'AZgerie. (Algeria ' s Interior Sea). 
Bulletin de Za Societe vaudoise des Ingenieurs et des Architectes (Bulletin 
Technique de Za Suisse Romande)~ ZO: l-4. 

This review of the literature describes the region of the chotts and 
the works proposed to create an inland sea. Costs are estimated. 
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The consequences of submersion are asserted to be climate improve
ment, increase of precipitation, and drowning of pestilential swamps. 
Costs would greatly exceed predictable revenues. 

Guisan concludes that this is an impractical fantasy. 

1 891 -1 . POWELL, J. W. 
The New Lake in the Desert. 
Scribner's, 10: 463-468. 

The geologic history of the Coahuila Basin (Salton Sea) is developed. 
The proposition raised from time-to-time to flood some depression to modify 
the desert climate is shown to be fallacious. Irrigation, based on a care
ful investigation, might prove to be feasible. 

1891 -2. ANON. 
The Lake in the Colorado Desert. 
Engrg. News, 26: 313-314. 

A break in the bank of the Colorado River near Yuma in the summer of 
1891 resulted in a flow to the Salton Sink, then undeveloped. About thirty 
years earl ier an irrigation development had been proposed by means of a 
diversion heading near Pilot Knob. Various voices had been raised from 
time-to-time advocating the permanent diversion of the Colorado River to 
the Sink for climate improvement. Powell is quoted as pointing out the 
fallacy of the reasoning. 

1 895- 1. AN ON. 
The Chicago Main Drainage Channel. 
Engrg. News, 33: 314-316, 320, 346, 363-364, 390-392, 394-395, 415-417. 
34: 12-14,22-23,37-39,62-64,69-71,86-87, 108-110, 117-119, 132-134, 
157-158, 162-163, 180-182, 205-207, 216-218, 240, 338-340, 387-389, 
393-395. 

This series of nearly weekly articles gives a detailed history of 
Chicago sewage disposal from the IIfirst effort" in 1885. Political 
squabbles leading to long delays are commented on. During 1895 the 
entire 26 miles of canal was under contract. The details are given. 

1897-1. ANON. 
The Development of Water Power on the Chicago Drainage Canal. 
Engrg. News, 38: 152. 

This editorial note regards the water power capacity of the canal as 
being more valuable than the navigation. 300,000 cfm are to drop 75 ft. 
At 70% efficiency, 30,000 HP would be available. 
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1897-2. ANON. 
The Status of Work on the Chicago Drainage Canal. 
Engrg. News, 38: 403-404. 

In five years $25 million have been spent on the canal which will 
have a length of 40.6 mi, a draft of 22 ft, and a capacity of 600,000 cfm. 
Delays are explained and problems (right-of-way, railway bridges, annexa
tion to increase tax base) are described. 

1898-1. ANON. 
The Coolgardie Goldfields Water Supply. 
The Engineer, 85: 57-58, 75-77. 

Coolgardie is in an area of 5-in annual precipitation. Water sells 
at 4¢ to 6¢ per gallon. The proposed supply from the Helena River (elev. 
320) would be conveyed in 30-in pipe 328 mi to Coolgardie (elev. 1653). 
Nine pumping stations would lift the 5 mgd contemplated. Costs and pipe
line considerations are discussed at length. 

1898-2. ANON. 
The Coolgardie, Australia, Water Supply. 
Engrg. News, 39: 101-102. 

This paper, based on material from The Engineer, describes conditions 
prior to the construction of the pipeline and gives data on the line. 

Potable water is furnished at present by evaporation condensers and 
costs 4¢ to l2¢/gal at the condenser. The average rainfall is 5-in/yr. 
Mine owners conveyed salt water several miles to use in rock crushing. 
Stock sent in for meat must be killed at once. 

The 328-mi pipeline will supply 5 mgd from the Darling Range near the 
coast. The catchment has an area of 547 sq mi, sparsely settled. 30-in 
steel pipe with nine pumping stations will be employed. Cost figures are 
given in some detail. 

1898-3. ANON. 
Plans of English Engineers for the Coolgardie Pipe Line. 
Engrg. News, 39: 112-114. 

The report of Unwin, Deacon, and Carruthers is summarized. Pipeline 
problems reviewed include corrosion, leakage, and friction. The paper 
criticizes the choice of pipe material and recommends consideration of 
wood stave pipe and use of American engineers. 

- 10 -



1898-4. ANON. 
The Coo1gardie Pipe Line: A Remarkable Engineering Problem. 
Engrg. News, 40: 233-234. 

Bids have been asked for 246 miles of riveted steel pipe 31-in in 
diameter, 3/16-in to 5/16-in thick, and for 82 miles of welded steel pipe 
26- to 29-in in diameter, 1/4-in thick. Design pressures are 200 psi. 
Expansion joints, one per 120-ft, will allow 5/8-in play. 

1898-5. ANON. 
The Contract for the Coolgardie Steel Pipe Line, Western Australia. 
Engrg. News, 40: 423-424. EDIT: 40: 416. 

The Contract has been awarded for 28-ft sections of 1/4-in thick 30-in 
pipe with longitudinal locking'-bar joints. This was by negotiation after 
bids had been received on various alternatives. 

Extension to Kalgoorlie is contemplated. 

The editorial praises the change to underground installation and to 
the use of the locking-bar design with uniform pipe size. 

1899-1. ANON. 
Tail Race of the Chicago Drainage Canal. 
Engrg. News, 42: 5-6. 

High demand price for right-of-way on the proposed "centra1" route for 
the Chicago Drainage Canal led to advertising for bids on a "western" route 
with less power potential. Land prices fell and the "central" route was 
selected. Plans are described. 

1904-1. ANON. 
The Five Dams and Wood Stave Conduit of the Southern California Mountain 

Water Co. 
Engrg. News, 51: 335-337. 

San Diego's water supply draws on the San Diego, Sweetwater, Otay, and 
Cottonwood Rivers. This article describes the Otay-Cottonwood development 
and the work then in progress on it. 

From Barrett Dam on the Cottonwood a conduit (11-1/4 miles of 42-in and 
36-in wood stave pipe, 8-1/4 miles of tunnel, and 11-1/4 miles of canal) will 
carry 200 cfs to Dulzura on a tributary of the Otay. A 25-mile wood stave 
line from Dulzura will carry water to a point on San Miguel Mountain for 
power, irrigation, or delivery into the Otay or the Sweetwater. 

A 20-mi1e line from the lower Otay leads to San Diego. 
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1904-2. ANON. 
The Proposed Gunnison Tunnel and South Canal, Colorado. 
Engrg. News, 52: 215-217. 

A tunnel 30,000 ft long to carry 1300 cfs from the Grand Canyon of 
the Gunnison to the Uncompahgre in the vicinity of Montrose has been 
advertised for bid by the U. S. Reclamation Service. Cross sections and 
lining details are illustrated. 

1905-1. PALMER, Charles S. R. 
Coolgardie Water Supply. 
Min. Proc. Instn. Civ. Engrs., 162: 50-103. DISC: 162: 104-208. 

The Co01gardie water supply involves delivering 5.6 mgd through a 
30-in stetl pipeline 451.5 mi long with a net lift of 1290 ft being 
required to a summit at 308 mi from the source. The Helena River was 
dammed to create a 596 sq mi catchment. Eight pumping stations were 
employed. The paper and discussion explore the design, construction, 
and financial aspects at length. 

1905-2. ANON. (Based on information supplied by Isham Randolph). 
Water Power Development on the Chicago Drainage Canal. 
Engrg. News, 53: 25-26. . . 

Power development is being undertaken on the 28-mi drainage canal 
from its present terminus at Lockport to the Desplaines River at Joliet. 
Construction details of dams, locks, and power plant are given. 

1906-1 . CORY, H. T. 
Closing the Break of the Colorado River into the Salton Sink, Southern 

Ca 1 i fo rn i a. 
Engrg. News, 56: 671-674. EDIT: 56: 687. 

This is a history of the development of the Imperial Valley and of 
the first six attempts at closing the breach. Failure of the sixth attempt, 
as noted by the editor, occurred within a week of the mailing of the manu
script. Water was first applied to the valley in June 1901. The canal 
silted at low river flows. The opening was deepened in September and 
October 1904. It silted up twice, then high river flows scoured it. Cost 
data are given. 

1906-2. COTE, E. F. 
Quelques projects gigantesques. (Some Gigantic Projects). 
Houille Blanche (Old Series), 5: 65-67. 

Diversion projects cited include Guarini's project for tapping Lake 
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Titicaca with drainage to the Pacific. The lake, at e1ev. 3800 m, has a 
surface of 6630 sq km, mean depth of 20 m, and storage of 132,600,000 cu m. 
A transandean tunnel or a 250 m pump 1 ift with power recovery would appear 
to be feasible. 

1906-3. SCHUYLER, James D. 
The Reinforced Concrete and Steel Headgates for the Imperial Canal, Colorado 

River . 
Engrg. News, 56: 675. 

The canal to the Imperial Valley has demonstrated its abi1 ity to 
del iver an adequate supply of water. The control gates described were to 
retain the river. The Colorado had, however, broken through at a different 
point just after the paper was written. 

1906-4. ANON. 
Power Plant of the Chicago Drainage Canal. 
Engrg. News, 55: 52-56, 223. 

Construction and equipment of the powerhouse and electrical trans
mission line to Chicago are described. A lock providing for a 34-ft lift 
is being built in conjunction with the plant. 

Two notes on page 223-- IIThe Water Power Plant" and liThe Illinois Deep 
Waterway"--refer to sales prices on electricity and pol iticalmaneuvering 
in Congress on the Chicago Drainage Canal. 

1906-5. ANON. 
The Break of the Colorado River into the Imperial Valley and Salton Sink. 
Engrg. News, 55: 216-218, 300. 

The break is blamed on an irrigation ditch without headgates dug in 
Mexico without authorization of the Mexican government. The paper chroni
cles the six unsuccessful attempts to date to return the Colorado to its 
course. 

DISC. DURYEA, Edwin Jr. (p. 300). A seventh attempt is underway. 
The canal company must take more drastic measures and use better engi
neering methods. 

1906-6. ANON. 
The Chicago Drainage Canal Case. 
Engrg. News, 55: 223. 

The U. S. Supreme Court, by unanimous decision, rejected the suit of 
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St. Louis against the Chicago Drainage District. The testimony is said 
to rank second in volume of all records of the Court to date. 

1906-7. ANON. 
The Rate of Filling the Salton Sink Basin by the Diversion of the Colorado 

River. 
Engrg. News, 55: 512. 

The seventh attempt at closing the breach was in progress as this 
paper was being written. Assuming the average flow at Yuma to be 8 MAF/yr 
and the net evaporation to be 84 in/yr, it is calculated that fifty years 
would be required to fill the Salton Sink Basin to sea level. 

1906-8. ANON. 
President Roosevelt, and President Harriman of the Southern Pacific Co., 

on Closing the Colorado River Break. 
Engrg. News, 56: 675-676. 

After the seventh (and final) breakthrough of the Colorado River on 
10 Dec. 06 Harriman had requested that the Bureau of Reclamation take over. 
Roosevelt's telegram of 20 Dec. placed the blame for the series on the 
California Development Company and suggested they not waste an hour in 
getting started anew. Harriman mentioned that the Southern Pacific had 
no control over California Development, but was doing its best to protect 
the settlers. Roosevelt agreed to cooperate with the help of the Bureau 
and Congress. 

1907-1. AYNE, P. 
Le changement de lit du Colorado (Californie). (The Change in the Bed of 

the Colorado River). 
Genie CiviZ~ 51: 73-76. 

"A result possibly without historic precedent has been produced in 
the United States: by their negligence, men have caused the permanent 
flooding of an enormous extent of land." The struggle to close the breach 
in the Colorado River bank to redivert the river from the Salton Sea to 
the Gulf of California is described. 

1907-2. FREEMAN, John R.,et a1. 
Report on the Proposed 226-Mile Aqueduct for the Water Supply of Los 

Angeles, Cal. 
Engrg. News, 57: 93-97. EDIT: 57: 109. Letter to Edito~: Wm. Mulholland, 
p. 329. 

The reviewing board found t~at 410 cfs of dependable flow could be 
provided by utilizing reservoirs. The water quality was excellent. The 
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aqueduct route from the Owens Valley, timetable for construction, and 
power development were analysed. The project was highly recommended. 

The editorial called it lithe boldest municipal water supply scheme 
ever projected." 

Mulholland furnished revised population, water consumption, and 
assessed valuation figures. 

1907-3. GRUNSKY, C. E. 
The Lower Colorado River and ·the Sal ton Bas in. 
Trans. Amer. Soc. Civ. Engrs., 59: 1-51. DISC: 59: 52-62. 

This is a report, made by an observer for the Reclamation Service, 
of the canal company's efforts to curb the Lower Colorado after it had 
triggered the flow to the Salton Sea through an ungated heading 4 miles 
south of the international border. 

The rediversion occurred in time to allow the author to complete 
his survey in the closure to the discussions. 

1907-4 . ROOSEVELT, Theodore. 
Special Message to Congress Urging Action for Closing the Break in the 

Colorado River Banks. 
Engrg. News, 57: 77-78. 

Charging the California Development Company with criminal negligence, 
fraud, etc., Roosevelt emphasized that the break must be closed before the 
spring floods of 1907 to protect government investments on the Colorado at 
and above Yuma. He advocated creation of a reclamation project, subject 
to usual repayment provisions, and payment to the Southern Pacific for work 
done since the seventh break inasmuch as no alternative of getting an organi
zation with manpower and equipment on the job in time existed. 

1907-5. ANON. 
Los Angeles Water Supply. 
The Engineer, 103: 132-133. 

This is a survey of the installations proposed, with estimated costs, 
for the Los Angeles Aqueduct . 

1907-6. ANON. 
The Latest Break of the Colorado River (Editorial). 
Engrg. News, 57: 15. 

The new canal to the Salton Sea is reported to have an 80-ft fall, now 
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at a point 70 miles from the Sea and 30 from the river, which moves head
ward at speeds approaching a mile per day. The latest break is reported 
to be due to undermining of a levee followed by collapse, accelerated 
erosion, and more collapse. Prompt action on a major scale is imperative. 

1907-7. ANON. 
Progress in Closing the Break of the Colorado River. 
Engrg. News, 57: 141,210-211,216-217,327. 58: 26-27. 

(31 Jan) Congress must act on a Senate bill to appropriate $2 mil-
lion and a quite different House bill to appropriate $1.5 mill ion before 
adjournment. Even if the break is closed, maintenance will be difficult 
during floods. 

(21 Feb) A pictorial record of recent progress which has resulted in 
an at least temporary closure is given. Its permanence is conjectured upon. 
The engineering would be relatively simple; the politics requires that the 
federal government assume control. "We can see no satisfactory solution of 
this difficult problem except the purchase from Mexico of this territory 
and its annexation to the United States." 

(21 Mar) As a corollary to the suggested annexation of Lower Cali
fornia, the editor endorses a plan to divide California into two states to 
facilitate irrigation. 

(11 July) 
attempts. 

Reprint of an account by H. T. Cory of the series of seven 

1908-1 . CAMPBELL, J. L. 
A 160-Mile Pipe-Line Water Distribution System on the El Paso and South

wes tern Ra i lway. 
Engrg. News, 60: 223-228. EDIT: 60: 233. 

Water is diverted from Rio Bonito and led 34 miles by gravity to near 
Carrizozo. It is then pumped in a pipeline supplying all tanks along 128 
miles of line to Santa Rosa. The wood stave pipeline, its fittings and con
trols, 'the reservoirs, and the pumping stations are described. II Some mis
creants have, on four different occasions, dynamited the upper section of 
the pipe-line on Bonito Creek, each time blowing a hole into the pipe." 

1908-2. ENOCK, C. Reginald. 
Water Power in the Andes. 
The Engineer, 106: 313. 

This paper raises the question Qf the feasibility of tapping Lake Titi
caca--165 miles long, 60 miles wide, 892-ft deep--now overflowing to a closed 
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basin. A 100-mile tunnel from the Pacific side of the Andes would make 
the 12,500-ft high lake available for power. 

1908-3. HARDESTY, W. P. 
The Water-Works of Portland, Ore . 
Engrg. News, 59: 137-141. 

The Bull Run pipeline was located in 1886. First delivery of water 
was in 1895. The Bull Run Timber Reservation l 222sq mi, was established 
in 1892 covering the entire watershed which includes Bull Run Lake, 2 sq mi, 
about 10 miles northwest of the summit of Mt. Hood at 3500 ft elev. 

From the intake at elev. 720, 10.03 mi of 42-in, 7. 71 mi of 35-in, 
and 6.51 mi of 33-tn steel pipe lead to the Mt. Tabor reservoir. 

Cuts and bridges were designed for an ultimate second ~ine . The bond 
issue to build this carried in June 1907. 

1908-4. HENSHAW, Fred F. and COVERT, C. C. 
Water-Supply Investigations in Alaska, 1906-1907. 
U. S. Geol. Surv. Water Supply Paper 218. 156 pp. + pl. 

Many ditches diverting water for gold mining are described and tabu
lated. A typical example was the Cedric Ditch (p. 64) "built in 1905 to 
divert water from Josie and Jessie Creeks (tributary to Stewart River) 
over the divide to the Cripple River ~sin for use on Oregon, Hungry, 
Tr i 1 by, and Nugget Creeks .11 

1908-5. OCKERSON, J. A. 
Colorado River Diversion into the Salton Sink. 
(ABST. from Jnl. of the Assn. of Engrg. Societies, 38: 261-271). 
Min. Proc. Instn. Civ . Engrs., 171: 451-452. 

Describes the seven attempts (seventh successful to close the breach 
through which the Colorado River flowed to Salton Sea in 1905-1907. 

1908-6. O'SK~~, ·r+J. ftl. 
The Dulzura Conduit of the Southern Cal ifornia Mountain Water Co.; 

Extension of San Diego Water Supply. 
Engrg. News, 60: 579-581 . 

The Dulzura conduit will divert from the Cottonwood River and its 
tributary, Pine Creek, to bring water 13 miles in open ditches, flumes, 
and tunnel s to the Otay reservoirs, present sources of San Diego's supply. 
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1909-1. GRUNSKY, C. E. 
Water-Supply of San Francisco. 
[ABST. from Jn1. of the Assn. of Engrg. Societies, 41: 73-125 (1908)]. 
Min. Proc. Instn . Civ. Engrs., 176: 413. 

Grunsky recommended use of a source in the Sierra Nevada, preferably 
Hetch Hetchy, in 1901. History of the supply of the city to date is 
sketched. 

1910-1. CAMPBELL, J. L. 
The Water Supply of the El Paso and 'Southwestern Railway from Carrizozo 

to Santa Rosa, N. Mex. 
Trans. Amer. Soc. Civ. Engrs., 70: 164-189. 

To replace an inadequate supply of highly corrosive groundwater, 
Bonito Creek was dammed at e1ev. 7728 ft and led by gravity to a reser
voir at Nogal and, then, to a tank on the right-of-way at Coyote. A six
mile branch of the 32-mile pipe~ine supplied Carrizozo (elev. 5430 ft). 
From Coyote (e1ev. 5810) two pump lifts convey the water 36.5 miles to 
Corma Summit (elev. 6750). Gravity flow for 80 miles supplies standpipes 
to the Rio Pecos. Pi per;:&«>od stave and cas t iron), fit t i ngs, cons t ruc t i on) 
and testing are described in detail. 

1910-2. CORIN, William. 
Efficiency Tests of Hydro-Electric Plant, with Observations upon the 

Water-Power of Tasmania. 
Min. Proc. Instn. Civ. Engrs., 183: 305-326 + pl. 

The main theme of this paper is a report on the Launceston power plant 
built in 1893-1896. 

The development of the Shannon-Ouse diversion was recommended in 1897. 
The author proposes diversions from central lakes over the Western Tiers 
escarpment to utilize high heads, high precipitation, and excellent storage. 

1910-3. HEINLY, Burt A., et al. 
The Disposal of Surplus Water and Electric Power from the Los Angeles 

Aqueduct. 
Engrg. News, 64: 703-706. EDIT: 64: 723-724. 

Legal restrictions in Los Angeles' right-of-way grants prohibit the 
wholesaling of water except to another city. Since only 10% of the supply 
from the aqueduct will be needed at first, and since use per acre for irri
gation and municipal supply is nearly the same, it is proposed to fwrnish 
water to irrigators adjacent to the city. Statements by Mulholland, 
Lippincott , and Scattergood are part of the paper. 
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1910-4. ANON. 
Electric Power in the Construction of the Los Angeles Aqueduct. 
The Eng i nee r, 110: 311. 

Power for construction of the portion of the aqueduct in Owens Valley 
was developed by harnessing streams flowing from the Sierras. Steam equip
ment was used in the desert reach, and electrical power was purchased for 
constructing the terminal section. 

1910-5. ANON. 
Tasmanian Water Power 
The Engineer, 110: 496. 

Development of Great Lake is being undertaken. If the River Ouse were 
to be diverted into the 1.ake, an 8-ft dam would suffice to provide 100,000 
continuous horsepower. 

1910-6. ANON. 
Electric Power Development on the Los Angeles Water-Supply Aqueduct. 
Engrg. News, 63: 334-335. EDIT: 63: 343. 

Four sites have been recommended for power development on the Los 
Angeles Aqueduct. That at San Francisquito should be ready to go into ser
vice upon completion of the aqueduct--anticipated to be Dec. 1912. The 
editorial mentions Seattle's Cedar River plant and calls for more power 
development where feasible on water supply lines. 

1911-1. CLARKE, D. D. 
General Features of Bull Run Conduit No.2, Water Supply of Portland, Ore. 
Engrg. News, 66: 673. 

The original conduit from the Bull Run River on the flanks of Mt. Hood, 
laid in 1894, carried 22.5 mgd. The new conduit carried 44.25 mgd on com
pletion in 1911 with some augmentation possible. It consists of 10 miles 
of 52-in and 14 miles of 44-in steel plate pipe. 

1911 -2. CORY, H. T. 
How the Uni ted States Spent a Mi 11 ion Dollars in an Ineffectua .1 Attempt 

to Control the Lower Colorado River. 
Engrg. News, 66: 667-673. 

Congress appropriated $1 million on 25 June 1910 to protect the Imperial 
Valley following a change of course by the river into Volcano Lake. Pres. 
Taft placed John A. Ockerson in charge of the work. All-American routes 
were ruled out on geologic bases and the necessity of working through Me~ican 
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corporations in Mexico complicated matters severely. Cory criticized the 
location and construction of the levees built. Ockerson, in a reply 
(pp. 671-673), defended his decisions and refuted Cory's evaluations . 

1911-3. STEVENS, J. C. 
Collapse of a Steel Water Conduit from External Air Pressure while under 

Test; Bull Run Pipeline, Portland, Oregon. 
Engrg. News, 66: 112-115. 

The headworks at Bull Run are at e1ev. 746.0. The terminal reservoir 
on Mt. Tabor has its overflow at e1ev. 411.6. Several summits approach 
the hydraulic gradient in the upper portion of the line (profile given, 
p. 112). Three failures by collapse of the steel-plate pipe occurred dur
ing tests. 

1 9 1 1 - 4 • TU P PER, C. A • 
Power from Italian Mountain Streams at Heads from 656 to 2985 Ft.-

The Adamello Development. 
Engrg. News, 66: 764-768. 

lago d'Arno in the Adamello Mountains has been tapped 25 m below its 
natural surface and has had its drainage basin augmented to enhance power 
development for Milan. Other river diversions are also employed in the 
multi-plant system. 

1911-5. SYMPOSIUM 
Goldf.ields Water Supply, Western Australia. Corrosion of the 350-Mile 

30-lnch Steel Conduit. 
(ABST. of a Special Report). 
Min. Proc. Instn. Civ. Engrs., 187: 418-421. 

The pipeline begun in early 1898 and completed in Jan 1903 developed 
its first rust-hole leak in 1905. Internal corrosion led to large 
increases in pumping head. Causes and proposed remedies are discussed. 

1911-6. ANON. 
The Corrosion of the 350-Mi1e 30-lnch Coo1gardie Steel Pipe line, Western 

Austral ia. 
Engrg. News, 66: 221-225. EDIT: 66: 235. 

Within three years after beginning service the Coolgardie pipeline 
showed evidence of both internal and external cor~osion. Eight pumping 
stations are involved with only nominal forebays at each. Thus any outages 
for repair effectively shut down the line. Extensive tests were conducted; 
the paper summarizes the report. lime treatment, better control of air 
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entrainment, and exposure and recoating of pipe were adopted. 

1912 -1 . ANON. 
Large Hydroelectric Developments of the New Zealand Government. 
Elect. World, 59: 1019-1020. 

Lake Coleridge with a surface elevation of 1667 ft, an area of 
14 sq mi, and a natural inflow of 160 cfs is being developed by piercing 
the lake and utilizing a 494-ft head. Later augmentations may be made 
by diverting the Acheron River (50 cfs), a part of the Harper River 
(500 cfs), or a part of the Wi1burforee River (1000 cfs) into the lake. 
Design and construction are described. 

1 9 1 2 - 2 . AN 0 N . 
A Notable Water Supply Report. 
Engrg. News, 68: 1207-1214. 
APPENDIX: FREEMAN, John R. 
Summary of Hearing before Secretary Fisher on the Hetch Hetchy Water

Supply. 
Engrg. News, 68: 1214-1215. DISC: 69: 276-277. 

The paper abstracts Freeman's 401-page report to the City of San 
Francisco advocating development of the Hetch Hetchy Valley by means of 
a 300-foot dam, a 124-mile aqueduct carrying 400 mgd to the East Bay, 
and a 100 mgd, 42.6-mi1e aqueduct to South San Francisco. The line would 
have gravity flow throughout and would be capable of developing 157,500 HP 
continuously (200,000 HP on peak). Power development would be added later. 

The appendix discusses some alternatives advocated by various interests. 
liThe 'Nature Lovers I were the most persistent opponents. '1 

J. Horace McFarland questions Freeman's figures and the impartiality 
of his weighing of alternatives. Freeman explained costs and their basis. 
The editor added his endorsement of Freeman (69: 276-277). 

1913-1. CORY, H. T. 
Irrigation and River Control in the Colorado River Delta. 
Trans. Amer. Soc. Civ. Engrs., 76: 1204-1453. DISC: 76: 1454-1571. 

In 368 pages the shifting geography of the Colorado River delta is 
described at length _and a detailed history of the deve1opment--engineering, 
financial, and po1itical--is patiently expounded. 

Early suggestions had included a proposal to flood Salton Sink for 
the pu rpose of c 1 i mate mod i fica t i on. III t does not seem to have been 
realized, at the time (about 1900) or indeed by anyone until the diver
sion into the Salton Sea was actually an accomplished fact in 1905, that 
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there was any really appreciable danger to the Imperial Valley by flood 
waters from the Colorado. 1I 

1913-2. HEINLY, Burt A. 
Surplus Waters of the Los Angeles Aqueduct. 
Engrg. News, 69: S06-S10. EDIT: 70: 32. 

The Los Angeles Aqueduct will have a large surplus for many years. 
To dispose of this two rival plans exist: (1) the Mulholland plan would 
sell the water at cost to lands adjacent to the city for irrigation, the 
amount per acre for irrigation and domestic use being nearly the same; 
(2) the Graham plan would sell the water at the highest possible price 
leaving to the purchaser the problem of substitution when the city needs 
the water. The city has adopted the Graham plan subject to approval by 
popular vote. 

1913-3. HEINLY, Burt A. 
The Completion of the Los Angeles Aqueduct. 
Engrg. News, 69: 12S7-1268. 70: 920-923. EDIT: 69: 1289. DISC: 70: 
318-320,109S. 

The project is particularly noteworthy for (1) being one of the most 
extensive waterworks systems in existence, (2) being constructed almost 
entirely by city forces on time and at a cost under the estimates, and 
(3) providing for power development and for irrigation while water is 
surplus. 

The aqueduct length is 234.7 miles. It extends from the intake 
11 miles north of Independence, where the whole normal flow of the Owens 
River is diverted, to a point 24 miles from the City of Los Angeles. 

The history of negotiation, design, and construction is sketched. 
Twenty-four figures are included. . 

1913-4. HENSHAW, Fred F. and PARKER, Glenn L. 
Water Powers of the Cascade Range. Part I I. 
U. S. Geol. Surv. Water Supply Paper 313. 170 pp. + pl • . 

The Tacoma water supply intake works are at elev. 880 on the Green 
River. From here 24 miles of 4-ft wood stave pipe and steel inverted siphons 
lead to McMillan Reservoir. Seventeen miles of 4.S-ft wood stave pipe com
plete the gravity supply to Tacoma. 

The Seattle supply comes from a fenced watershed on the Cedar River. 
Fi rst water del ivery was in 1901. The Cedar River . r6werpP"a~t· ,"aas ;:c~m
pleted in 1905 with a 610-ft gross head. The original conduit delivered 
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34.8 cfs through 22 miles of 3.4- to 3.7-ft wood stave line and 6.1 miles 
of 4-ft riveted steel line . 

. It has been proposed to divert the Cedar River over a low pass into 
the Snoqualmie River Basin for a 475-ft gross head. The tailwater would 
pass through the Snoqualmie Falls plant (268-ft gross head). 

1913-5. ANON. 
Spring Valley's Reply in the Hetch Hetchy Controversy. 
Engrg. News, 69: 140-141. 

This is a review of two reports (506 pp. and 44 pp.) prepared by the 
Sp.p i ng Va 11 ey Wa te r Company oRJOs i ng the City of San Franc is co's reques t 
for permission to develop Hetch Hetchy. 

1913-6. ANON. 
The Army Engineers and Secretary Fisher on Hetch Hetchy and the San 

Francisco Water-Supply. 
Eng r g. News, 69: 530 - 532 . 70: 1 3 1 2 . 

A board of Army Engineers recommended approval of San Francisco's 
request for a reservoir site in Yosemite on the basis that this would be 
its most economical source of water. 

Secretary-of-Interior Fisher declined to act administratively and 
requested Congressional authorization on the merits as determined by 
Congress. 

191 4 - 1 . ANON. 
Proposed Additional Water-Supply for Paris, France. 
Eng r g . News, 71: 1 67 • 

The sources of Paris water in 1914, in addition to the Seine River 
which furnished raw water fo~ street cleaning and certain industrial use 
plus filtered domestic supply, were the Dhuis (1855), the Vanne (1874) 
the Avre and the Vigne (1893), and the Loing and the Lulain (1900). 

Transmission over 300 km from Lake Geneva has been given serious 
study and rejected. The next steps are to augment the Loing-and-Lu1ain 
supply and to secure ground water from the Loire River Valley. 

Magnitudes of supplies and projected needs are given. 

1915-1. HEINLY, Burt A. 
A Plan for Municipal Irrigation from the Los Angeles Aqueduct. 
Engrg. News, 73: 344-346. 74: 1053-1054. 
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The surplus waters of the Los Angeles Aqueduct will be distributed 
by conduits and laterals to irrigate 87,090 acres of land. To secure the 
water the area must be incorporated within the city. The estimated cost 
is $50.90 per acre. 

A map shows the distribution network in the San Fernando Valley. 

1915-2. ANON. 
Hydro-Electric Developments in New Zealand. 
The Engineer, 119: 447-448. 

Lake Coleridge with an area of 14 sq mi and a surface elevation of 
1667 ft is being developed by piercing to develop a head of 494 ft. Later 
augmentation is possible by diverting the Acheron River into the lake 
(50 cfs), a portion of the Harper River into the lake (500 cfs), or, at 
considerable expense, a portion of the Wilburforee River into the lake 
(1000 cfs). Natural inflow provides 160 cfs. 

1915-3. ANON. 
San Francisco's Future Water-Supply: Hetch Hetchy Project. 
Engrg. News, 73: 298-301. 

The watershed has an area of 420,000 acres along the Tuolumne River 
above Hetch Hetchy and along some tributaries. Most of it is in Yosemite 
National Park and forest reservations. 

The political history is reviewed. 

Construction h~s begun on roads. The schedule for aqueducts and 
power houses is sketched. Some final decisions on sizes and routes have 
yet to be made. 

1916-1. LA RUE, E. C. 
Colorado River and Its Utilization. 
U. S. Geol. Surv. Water Supply Paper 395. 231 pp. + pl. 

A section (pp. 145-158) of this paper is entitled "Water diverted from 
the Colorado basin to other drainage basins." Thirteen active and one pro
posed diversion are tabulated and discussed. In order of magnitude these 
are: 

Imperial Valley, Calif. 
Strawberry Valley, Utah 
Blue River System, Colo. 
Fraser River System, Colo. 
Williams Fork System, Colo. 

1,900,000 
90,000 
90,000 
80,000 
46,000 
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Irrigation 
Irrigation 1913 

Denver Municipal 



New Cas tIe Re c 1 • Proj., Utah 25,000 ac-ft/yr Irrigation 1909 
Eagle River System, Colo. 21 ,000 II 

Grand Rive r Ditch, Colo. 16,000 II 1910(1) 
Daniels Pass, Utah 4,200 II Irrigation, 1912(1) 

Domesti c 
Church Ditch, Co lo. 4,000 II Prior to 
Soldier Summ i t, Utah 1 ,500 
Breckenridge Pass, Colo. 650 
Piney Creek, Colo. II Sma 1 1" 
Duchesne-Provo, Utah Proposed 

1916-2. ANON. 
The Coolgardie and Kalgoorlie Pipe Line. 
The Engineer, 122: 147. 

II I rr i gat ion 1896 
II 

Mining 
Irrigation 

Annual costs for the 351.5 miles of 30-in steel pipe from the Helena 
River to Kalgoorlie are tabulated. Corrosion has been serious where the 
pipeline was buried. Pipe friction increased somewhat, though pumping 
costs have tended to stabilize. 

191 7 -1 . ALL I SON, J. C. 
Control of the Colorado River as Related to the Protection of Imperial 

Va 11 ey. 
Trans. Amer. Soc. Civ. Engrs., 81: 297-325. DISC: 81: 326-340. 

Works constructed since the inundation of 1905-06 of Salton Sink will 
prevent new flooding. In case of failure, erosion would now divert the 
flow of the irrigation canals into New River and, thence, to the Gulf of 
California. Drought might result in the Imperial Valley . 

Construction of hydraulic-fill dams during low-water seasons is 
advocated and one such operation at Hanlon Heading is described. 

DISC. SONDEREGCER: Make no hasty decisions. Many problems require 
careful evaluation. 

DISC. OCKERSON: Questions some procedures. 

CLOSURE: Success is cited in handling the January 1916 flood--the 
greatest on reco rd. 

1917-2. O'BRIEN, Percy V. and PARR, John . 
The Coolgardie Water Supply, Western Australia. 
Min. Proc. Instn. Civ. Engrs., 205: 310-359. DISC: 205: 386-412. 

This paper augments earlier descriptions 'of the 350-mile main and 
its corrosion problems. Branches have been added for newly discovered 
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goldfields and 600 mi of line have been added in a wheat-growing sec~ 
tion traversed. The total supply during 1912-15 was about 3,300,000 gpd 
(capacity 5,600,000 gpd). Population served was 34,000 in the gold
fields and 11,000 in the wheatlands. Maintenance problems are discussed 
at length and extensive tabulations are given. 

1917-3. ANON. 
The Tasmanian Great Lake Hydro-Electric Power Scheme. 
The Engineer, 124: 69-70, 78 + pl. 

Great Lake, at elev. 3250, · has a catchment of 227 sq mi which can 
be easily and cheaply augmented. With an ll-ft dam it has an area of 
50 sq mi. Its emissary, the Shannon, flows 1300 ft above the Ouse a 
few miles from it. A power plant on the diversion was inaugurated in 
1916 and enlargements were under construction at the time of writing. 

1917-4. ANON. 
Big Water-Power Scheme for the West Highlands. 
The Engineer, 124: 463. 

Diversion of Lochs Laggan and Ossian into Loch Treig, and of Loch 
Treig by a penstock-in-tunnel to Kin10chleven on the River Leven for 
aluminum reduction has been proposed. Gathering systems would provide 
for additional diversions. 

1918-1 . SCHWARZ, E. H. L. 
The Progressive Desiccation of Africa: The Cause and the Remedy. 
South Afr. Jnl. Sci., 15: 139-178. DISC: 15: 178-190. 

Schwarz proposes the theory that coastal streams eroding the steep 
escarpments cut into the central plateaux and captured rivers which 
formerly . watered the Sahar,a and Kalahari. To partially restore the old 
order in South Africa he proposed "two weirs, one across the Cunene River, 
below Kinga, and the other across the Selinde River, or, better still, 
across the Chobe River, between the sw~mps and the Zambesi." 

Discussers found fault with his geology, elevations by anaeroid 
barometer, meteorology, hydrology, and history . Both efficacity and 
desirability of the scheme were questioned. 

19l9-1.BAYLES,· George H. 
Constructing a 98-Kilometer Water Conduit in Chile. 
Engrg. News-Record, 83: 593-599. 

Describes the construction of a gravity~flowline of 6-in and 9-in 
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wrought iron pipe bringing 1.225 cfs from Toconce Springs (elev. 13,435 ft) 
through a valley bottom at 8000 ft, over a pass at elev. 10,165 ft, to 
Chuquicamata, site of a copper mine, at about 9000 ft elev. in "absolute 
desert.'1 

Costs are tabulated. 

1920-1. LUIGGI, L. and TRAMONTE, R. 
The Apu 1 i an Aqueduct, Ita 1 y. 
(ASST. from Giorn. Gen. Civ., 58: 117-180.) 
Engrg. Abstracts Instn. Civ. Engrs., 5: 156 . 

The Apul ian aqueduct was begun in 1906 by tunnel1 ing in the Apennines. 
By 1920 it reached 992 mi from the source of the River Sele to Southeast 
Italy and carried 194 cfs. Hydro power is developed for pumping and 
industrial use. 

1920-2. SCHWARZ, E. H. L. 
The Kalahari, or Thirstland Redemption. 
Maskew Miller, Cape Town, Vi + 163 pp. + pl . 

After an introduction essentially restating Paper (1918-1) and the 
announcemen t that he will refute the discussers of that paper, the book 
consists of three parts . 

Part I. Evidence for the Drying Up of South Africa (pp. 1-49). 
Publ ications and word-of-mouth recollections of old timers put the desic
cation within the past 250 years with a critical development about 1820. 

Part I I. The Cause of the Drying Up (pp. 51-102). Throughout 
Africa many examples are cited of stream capture by the short vigorous 
streams of the coastal escarpments. Volcanoes and the opening of the 
riff valleys are secondary effects. 

Part I I I. The Remedy for the Droughts in South Africa (pp. 103-
163). Dam the Cunene and the Chobe; the Zambesi is pre-empted, thus is 
not included in the scheme. A rambl ing narrative of a personal visit and 
some dubious hydrologic calculations fill the pages. 

1920-3. ANON. 
Hydro-Electric Power Works at the Great Lake, Tasmania. 
The Engineer, 130: 3-5, 12 + pl, 40-41. 

To increase the power output of Great Lake its catchment is being 
augmented, the ll-ft dam is being raised to 40 ft, a second power plant 
is being constructed to use the 250-ft gross head (220-ft net) 6etween 
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the lake at the intake to the existing Waddamana plant, and modifications 
are being made in the plant. 

1920-4. ANON. 
Proposed Irrigation Projects in Canada, Brazil and Palestine. 
Engrg. News-Record, 84: 91. 

This is an abstract of an article in the December 1919 issue of 
Reclamation Record which abstracted Hiorth's proposal in the Norwegian 
Trade Review to util ize a 37-mi tunnel to bring Mediterranean water to 
the Dead Sea for hydro power and land reclamation. 

1921 :-1. ANON. 
The Lochaber Hydro-Electric Scheme. 
The Engineer, 121: 226-227. 

A map and profile illustrate the proposed development of a 303-sq mi 
area with 78-in rainfall and 66-in runoff; 75,000 continuous horsepower 
are to be obtained. A major part of the project consists of diverting 
the flood waters of the Spey River, Mashie River, and Markie Burn from 
the North Sea drainage to the Atlantic. "Ordinarily, such a course would 
not, perhaps, be permitted, the diversion of water from one gathering 
ground to another being discountenanced." The flood control benefits in 
this case should provide justification. A tunnel diverting the Speen 
River to Loch Treig will intercept three streams. That from Loch Treig 
to the power house on the River Lochy will intercept more. 

1921-2. ANON. 
Lake Coleridge Hydro-Electric Power Station. 
The Engineer, 131: 299. 

A third penstock is being installed at the Lake Coleridge plant, 
New Zealand,and the diversion of Harper River into the lake is "pro
gress ing satisfactori ly." 

1921 :-3. ANON. 
Hydro-ilectric Enterprises in Formosa. 
The Engineer, 132: 152. 

Two diversions from the Dakusi River will transfer water to Lake 
Candidius and to Kyukyute Lake. The fo:rmer, scheduled for completion in 
1924, will divert 300 to 1600 cfs (954 cfs a~g) by means of a 12.5 mi 
aqueduct containing 12 tunnels. The lake surface will be raised 75 ft 
to create an 1100-ft power head. The latter will divert 900 cfs by 
means of a 5-mi aqueduct to generate 10,000 horsepower. 
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1922-1. O'SHAUGHNESSY, M. M. 
Construction Progress of the Hetch Hetchy Water-Supply of San Francisco, 

California. 
Trans . Amer. Soc. Civ. Engr~., 85: 869-909, 1631-1634. 

Provisions have been made to divert 400 mgd ("sufficient to satisfy 
the requirements of the district for a century to come") 150 mi from the 
Tuolumne River to the city, developing 200,000 HP at hydro plants en 
route. "Suggested" in 1879, the plan obtained Congressional approval 
in 1913. Proposals to include irrigation were abandoned due to contro
versies over water rights. The power plants were constructed early to 
obtain their revenue and to guard water rights by beneficial use. 

Three parallel 7-ft diameter steel pipelines 45-mi long are contem
plated in the San Joaquin Valley section. These will be followed by a 
31-mi tunnel under pressure flow. The design is not yet completed. Legal 
problems abound. 

The paper is primarily concerned with construction details. 

In a discussion Allen Hazen suggested substituting filtered water 
from the San Jaoquin or Sacramento Rivers. The author explained that 
probable changes in water quality and competing demands led to the rejec
tion of diversions from these rivers. 

1922-2. SMITH, G. E. P. 
The Colorado River and Arizona's Interest in Its Development. 
Ariz. Ag. Exp. Sta. Bull. 95. Pp. 529-546. 

Smith reviews Arizona's possible desires with respect to negotiations 
about to begin on the Colorado River allocations. The proposed high-line 
irrigation project which would require a 500- to 600-ft dam in Boulder 
Canyon to divert water through the mountain passes of Mohave County, across 
the Bill Williams River to the Gila River is not considered to be feasible. 
Power and irrigation acreage in the Parker project (110,000 ac), Mohave 
Valley (27,000 ac), Cibola Valley (15,000 ac), and a doubling of the 
acreage at Yuma should be Arizona's objectives. 

1923-1. FOLLANSBEE, Robert. 
Surface Waters of Wyoming and Their Util ization. 
U. S. Geol. Surv. Water Supply Paper 469. 331 pp. + pl. 

Five small diversions are described. From the North Platte River 
Basin the Rist and McNab ditch diverts a mean of 3060 ac-ft/yr to a tribu
tary of the Cache la Poudre for irrigation and the Cameron Pass ditch in 
the same vicinity diverts about 300-ac-ft/yr. "Other transmountain diver
sions have been considered but have not been built, because of the small 
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drainage area available and the heavy cost of construction." (pp. 193-
194). 

Three separate systems--the Skyline Ditch, Wilson Supply Ditch, and 
Laramie-Poudre Tunnel--divert waters from the headwaters of the Laramie 
River in Colorado into the Cache la Poudre for irrigation. They are 
described and their flows are tabulated on pp. 238-240. 

1923-2. ROTHERY, S. L. 
A Rive r Diversion on the Delta of the Colorado. 
Trans. Amer. Soc. Civ. Engrs., 86: 1412-1447 . 

To protect investments of irrigation interests in the Imperial Valley 
and elsewhere on the Colorado River aelta until Boulder Dam can be built, 
a river diversion was created by means of an excavation of 657,000 cu yds 
in a 4-mi stretch by dredging. The river then eroded an additi ona l 12 to 
18 million cu yds. 

1923-3 . ROTHERY, S. L. 
An Irrigation Project of the Californias. 
Min. Proc. Instn. Civ. Engrs., 216: 161-182. 

This is a survey of the Imperial Valley with data on acreage irrigated, 
canals, water duty and costs, etc. Much attention is given to the tendency 
of the Colorado River to change its course with the resulting threat of 
again flooding the Salton Sea. 

1923-4. SCHWARZ, E. H. L. 
The Kalahar i Scheme as the Solution of the South African Drought Problem. 
South Afr. Jnl. Sci . , 20: 208-222. 

Extending reference (1918-1) and answering his critics in the discus· 
sion of that paper, Schwarz cites recent flood flows from the Cunene River 
to Etosha Pan. " ... what Nature does occasionally in exceptional f loods 
can be made permanent by suitable engineering works." He reaffi rms his 
posit ions on the desiccation being a phenomenon of the past two thousand 
years and on the improvement of cl imate by flooding large areas to estab
lish a rhythm of evaporation, precipitation, re-evaporation, etc. He 
asserts that an expenditure of 250,000 pounds would be sufficient to finance 
his plan. More specific weir locations are given and justified. 

1923-5. ~ 
ACCORD ENTRE L'ITALIE ET L'AUTRICHE CONCERNANT LES RELATIONS ECONOMTQUES 
~~~~~~~~~~~l~u 
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28 AMRIL 1923. (ACCORD BETWEEN ITALY AND AUSTRIA CONCERNING ECONOMIC 
RELATIONS IN THE FRONTIER ZONES OF THE TWO NATIONS, SIGNED AT ROME, 
28 APRIL 1923). 

United Nations Legislative Series: Legislative Texts and Treaty Provisions 
Concerning the Utilization of International Rivers for Other Purposes than 
Navigation. Pp. 484-485. 

Italy reserved the right to utilize Raibl Lake in any manner including, 
explicitly, diverting it into the basin of the Korinitza. 

, 
1925-1. IMBEAUX, Edouard. 
Project de mise en valeur des chutes a cr~er entre la M~diterran~e et la 

Mer Morte: ~lectrification de la Palestine~ irrigation et canal de 
navigation int~rieure. (Project for Developing the Head between the 
Mediterranean Sea and the Dead Sea: Electrification of Palestine, 
Irrigation and Canal for Interior Navigation). 

Comptes Rendus de l'Academie des Sciences~ 181: 11-15, 7~0. 
REPRINT: Le Genie Civil~ 87: 92-93. 

The paper reviews Gandil10n's concept of La Houille d'Or with specific 
reference to the Dead Sea (e1ev. -394 m). The scheme envisioned consists 
of pumping 100 m3/sec to a summit reservoir at elev. 80 m with power develop
ment in two plants at elev. -265 m and",Just above Dead Sea level. Incidental 
benefits would include an inner harbor at . Haiffa, possibly navigation canals 
with locks for another 50 km to the headrace of the first plant, and pumping 
of fresh Jordan River water for irrigation of up to 100,000 hectares (247,000 
acres). 

1925-2. SMITH, G. E. P. 
A Discussion of Certain Colorado River Problems. 
Ariz. Ag. Exp. Sta. Bull. 100. Pp. 143-175. 

The Bulletin, supplementing Bulletin 95 (1922-2), reviews water law, 
objecting to the upper basin-lower basin allotments made and lists possible 
irrigation use of Colorado River water in Arizona. The High-Line canal 
project of Bulletin 95 has ,not been authorized. A Parker-Gila Valley pro
ject seems preferable. Uneasiness over rights is expressed on nearly every 
page. 

1925-3. ANON. 
The Mangahao Hydro-Electric Scheme. 
The Engineer, 139: 266-268, 270. 

Diversion from a reservoir on the Mangahao River, New Zealand, by 
means of a mile-long tunnel leads to a second reservoir on Tokomaru stream. 
A second tunnel, 1-1/3 mi in length leads to a surge chamber providing a 
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900-ft head at Mangahao power station. The tailrace discharges to Mangaore 
stream. 

1925-4. ANON. 
The Upper Reno Power Project. 
The Engineer, 139: 608. 

The Reno River is diverted to a tributary where a dam provides for 
storage. A second diversion from this reservoir to a second tributary 
of the Reno provides two more reservoirs and a series of power plants. 

1926-1. CALFAS, P. 
L'alimentation en eau de San Francisco: Les installations hydro-electriques 

et l'aqueduc de Hetch Hetchy. (The Water Supply of San Francisco: 
Hydro-Electric Installations and Aqu~duct of Hetch Hetchy). 

~nie Civil~ 88: 221-227. 

The Hetch Hetchy project, under construction, will deliver 240 mgd 
to San Francisco via a 285-km aqueduct. Ultimate delivery will be 400 mgd. 
Three power plants will be employed; one is now in use. Costs and descrip
tions of the structures and of their construction are included. 

1926-2. DEEDS, J. F. and WHITE, W. N. 
Water Power and Irrigation in the Jefferson River Basin, Montana. 
U. S. Geo1. Surv. Water Supply Paper 580 B. P~ 41-113 + pl. 

Butte's water supply is pumped from the Big Hole River against a head 
of 840 ft via a 10-mi pipe to a 41.4 ac-ft reservoir on Divide Creek. The 
capacity is 8 mgd. (p. 71). 

Plans have been proposed for irrigating 40,000 to 65,000 acres out
side the basin. Surplus water is more than adequate. (p. 44). 

1926-3. KELLY, William. 
Coordination of Irrigation and Power. 
Trans. Amer. Soc. Civ. Engrs., 89: 1429-1468. DISC: 89: 1469-1484. 

River diversion may benefit irrigation or power at the expense of 
the other. Diversion projects cited in the many western basins studied 
include: 

1) The Trinity River, California, a tributary of the Klamath River, 
which could be diverted into the Sacramento River seven miles below 
Redding by means of a 6.3-mi tunnel. This would increase irrigated area 
by about 160,000 acres and decrease power potential by about 30,000 HP, 
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2) The various forks and tributaries of the American Rive r , and 
3) A contemplated diversion from the Yuba River to t he Bea r River. 

1926-4. TILHO, Jean 
Sur une aggravation du danger de capture par Ze Niger des principaux 

afiZuents du Tchad. (On an Aggravat i on of the Danger of CcJp-t O!rC9Jt:by the Niger 
of Some Principal Aff1uents of the Chad). 

Comptes Rendus de ZIIAcadernie des Sciences~ 182: 1063-1065. 

The Logone-Chari, principal tributary of Lake Chad, f l ows near the 
edge of a plateau. The B~nou~, closely parallel ing the Logone, fl ows at 
the base of the plateau wasting to the Atlantic. The divide is a barely 
d iscernible alluvial ridge with many saddles. Progressive silt ing of the 
Logone could lead to overtopping, erosion, and capture includi ng, possibly, 
Lake Chad itself. 

A similar development occurred in Madagascar in 1903 when the Betsi
boka cap t ured the flooding Mahajamba. 

A canal constructed with headworks in the Logone (i n 1911), but with
out locks , has increased the risk. Study and remedial action were urged. 

1926-5. 
AGREEMENT BETWEEN THE GOVERNMENT OF THE UNION OF SOUTH AF RICA AND THE 

GOV ERNMENT OF THE REPUBLIC OF PORTUGAL REGULATING TH E USE OF THE 
WATERS OF THE KUNENE RIVER FOR THE PURPOSES OF GENERAT ING HYDRAULIC 
POWER AND OF INUNDATION AND IRRIGATION IN THE MANDATED TERRI TORY 
OF SOUTH WEST AFRICA. SIGNED AT CAPETOWN, 1 JULY 1926. 

Un i ted Nations: Legislative Texts and Treaty Provisions Concern i ng the 
Utili za tion of International Rivers for Other Purposes than Navigation. 
Pp. 132-136. 

This treaty established the middle of the Kunene Ri ver as the inter
nationa l bou ndary from the ocean to the rim of Rua Cana Falls. Eastward 
of t his point the boundary is a parallel of latitude with the Kunene in 
Angola . Ei t her nation is granted the right to construct a dam within 3 km 
of t he Falls to divert water subject to rights of t he othe r to participate. 
South Africa is granted a canal easement within these t hree ki lometers, 
and will not be charged by Portugal for inundation or irrigat ion water 
furn ished to native tribes. For other uses a price will be negotiated. 

1927-1. ALVORD, BURDICK and HOWSON, Engineers. 
The Disposal of the Sewage of the Sanitary District of Chi cago. 
111 ino is State Water Survey Bull. No. 23. 195 pp. + pl. 

The report had as objectives the determinati on of t he lowest pollu
tion s tandards which would prevent the occurrence of nui sance in the 
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Des Plaines and Illinois Rivers for diversions of 2000,4167,6000, 7500, 
8000, and 10,000 cfs and the most economical means for attaining these 
standards. 

A brief historical sketch credits the drainage canal with a remarkable 
improvement in the death rate from water-borne diseases. 

1927-2. COX, W. R. 
The Hydro-ilectric Resources of the Empire Overseas. 
Instn. Elect. Engrs. Jnl., 65: 944-956. 

In a detailed survey of the Empire only two diversions are mentioned-
those of Lake Coleridge, N. Z., where the catchment had been increased 
by the diversion into it of several rivers, and a potential diversion of 
the River Ouse into Great Lake, Tasmania, Iia comparatively simple task." 

1927-3. MULHOLLAND, William. 
The Proposed Aqueduct from the Colorado River. 
Jnl. Amer . Wtrwks. Assn., 17: 409-416. 

The decisions to go to the Owens Valley and to the Colorado were 
reached during periods of extensive drought. "Prosperity is not always 
good, it gets people off the alert and they disregard a proper sense of 
security." Topographic surveys of the entire region from Boulder Dam to 
the coast were made to assure the selection of the most economical aque
duct route. 

1928-1. HAEGELEN, H. 
Percement d'un lac de montagne: Lac de la Girotte . (Piercing of a 

Mountain Lake: Lac de la Girotte). 
Annales de l'Energie, 11: 7-9. 

The Lac de la Girotte has a volume of 28 million m3 and a natural 
surface elevation near 1700 m. Electricity may be developed through 
seven plants in series with a combined head of about 1300 m. 

The lake is being augmented by diversions from adjacent catchments, 
and by pumping. 

The piercing of the lake in two stages is described. 

1929-1. BULL, George M. 
Engineering Problems in Water Rights. 
Jnl. Amer . Wtrwks. Assn., 21: 1159-1169. 

Drawing his examples largely from the experience of Denver, Colorado, 
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Bull suggests the acquisition of rights to water destined for hay irri
gation in mountain meadows, or use of transbasin diversions. 

Much is made of the high percentage of municipal diversion which 
returns for use by downstream irrigators. 

1929-2. DEALEY, J. Q., Jr. 
The Chicago Drainage Canal and St. Lawrence Development. 
Amer. Jnl. IntI. Law, 23: 307-328. 

This paper is an historical summary and status report of the Canadian
U. S. negotiations over the canal opened in 1900 for sewage disposal and 
navigation. The canal reversed the flow of the Chicago River, lowered 
Lake Michigan, and interfered with navigation and power on the St. Lawrence. 

Chicago disregarded limits set on its diversion by the U. S. War Dept., 
stalled decision of an injunction sought in 1908 until 1923, then appealed 
the adverse decision to the Supreme Court. The status was currently (1929) 
unsettled. 

"The [U. S. Supreme] Court also held, although without devoting much 
argument to it, that a diversion of water in one state, which causes a 
lowering of water levels in other states and thereby does substantial 
injury to their interests, is illegal unless it be for the purpose ·of main
taining or improving navigation. 11 

Permissible Niagara River diversions having been set by the treaty 
of 1909 at 36,000 cfs for Canada and 20,000 cfs for the U. S., strong 
presumption exists for Chicago's entitlement to diversion. 

Canadian attitudes changed from tacit acceptance of the Chicago diver
sion to "absolute hostility" to any permanent withdrawal whatsoever from 
Lake Michigan. 

1929-3. FOLLANSBEE, Robert. 
Upper Colorado River and Its Utilization. 
U. S. Geol. Surv. Water Supply Paper 617. 394 pp. + pl. 

Transmountain diversions, existing and potential, are described on 
pages 49-61. 

Six existing diversions have a total tributary area of 31 sq mi and 
a combined capacity of 443 cfs. The earliest dates from 1880. Future 
development will necessarily be more expensive. Prospects are discussed 
for the Grand, Fraser, Williams, Blue, and Eagle Rivers and for Fryingpan 
Creek. A total drainage area of 396 sq mi is envisioned with an annual 
diversion of 274,000 ac-ft. Other projects would be possible but appear 
less favorable than those described. 
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1929-4. WilTON, Richard G. 
The Development of the Adelaide Water Supply System. 
Jnl. Instn. Engrs. Austral ia, 1: 429-438. 

For several years after its founding in 1836 Adelaide's water needs 
were supplied by carters who dipped from the River Torrens. Prices ranged 
from 1/6 to 3r per 50 gallons. later water was piped from the Torrens. 
In' 1891 the supply was augmented by diverting from the River Onkaparinga 
by means of a 3-mi tunnel. Foreseeing a need for more water, the Torrens 
(135-sq mi catchment), Onkaparinga (170 sq mi), and Myponga (43 sq mi) are 
being analysed intensively. The State of South Australia has rights to 
a limited supply from the Murray which may provide the best answer. 

1930-1. DEBlER, E. B. 
Inter-Water-Shed Diversions by Tunnels on United States Reclamation 

Projects. 
Trans. Amer. Soc. Civ. Engrs., 94: 346-351. DISC: 368. 

The Uncompahgre Tunnel, 5.8 miles long, begun in 1904, holed through 
on 6 July 09, and enlarged to full section in Feb. 1910, diverts up to 
975 cfs from the Gunnison River in Colorado to a tributary, the Uncompahgre. 
Poor tunnelling conditions were encountered. An average of 237,000 ac-ft/yr 
were diverted in 1921-1926. 

The Strawberry Tunnel, 3.6 miles long , authorized in March 1906, holed 
through 20 June 1912, and lined by Nov. 1912, diverts 114,000 ac-ft/yr from 
the Strawberry Reservoir in the Colorado River Basin to Spanish Fork River 
in the Great Basin. Indian Creek has been diverted into Strawberry Reser
voir and other possibilities remain. 

Both projects are primarily for irrigation. 

DISC. FEllOWS, A. lincoln: Wyoming has been a pioneer in making 
transmountain dive rsions. Preliminary plans have been prepared by 
Robert E. Kennedy, State Irrigation Engineer of North Dakota, for diver
sion from the Missouri to the Red River. 

1930-2. FOllANSBEE, Robert. 
Trans-Mountain Diversions in Colorado. 
Trans. Amer. Soc. Civ. Engrs., 94: 359-367. 

Eleven existing diversions are tabulated. The laramie-Poudre involves 
a tunnel 11,306 ft long, the Fraser River-Clear Creek involves one 462 ft 
long, and the others are by short open ditches intercepting runoff from 
small areas. 

Further diversions have been proposed from the Fraser, Williams, Blue 
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and Eagle Rivers, and from Fryingpan Creek. No others would appear to 
be feasible for many years. Water rights will have to be acquired and 
extinguished. 

Work has commenced on the Fryingpan-Arkansas diversion for irriga
tion via the two-mile Ivanhoe tunnel on the abandoned Colorado Midland 
Railway. 

Effects on the flow of the Colorado at five stations are tabulated. 

1930-3. VAN NORMAN, H. A. 
The Proposed Los Angeles-Colorado River Aqueduct. 
Trans. Amer. Soc. Civ. Engrs., 94: 352-358. DISC: 368-376. 

Four proposed alternative routes--two with pumping and two much 
longer gravity routes with unprecedented tunnels and inverted siphons-
are described. Economic comparisons are included. An ultimate diver
sion of· 1500 cfs is contemplated . 

. DISC. BENNEn, Ralph: Other al ternate routes south of Imperia.1 
Valley may be preferable, particularly for serving San Diego. Combina
tion with the All-American Canal is suggested. 

DISC. JAKOBSEN, B. F.: Questions Van Norman's timetable and cost 
data. A second Owens Valley Aqueduct is suggested as a preferable alterna
tive. 

DISC. ENTENMAN, Paul M.: Silt will pose an extremely serious prob
lem unless a high dam is built to trap it. 

CLOSURE: Answers questions and describes two variations of the Blythe 
route under study. 

1930-4. WEYMOUTH, Frank E. 
The Proposed Colorado River Aqueduct and Metropolitan Water District (ABST). 
Proc. Amer. Soc. Civ. Engrs., 56: 1283-1291. 

The proposed capacity of 1500 cfs will be insufficient for ultimate 
development, but it represents the maximum amount of water available. 
Route selection is posing difficulties. 

Discussions by Louis C. Hill and others were summarized. 

1930-5. WOOLEY, Ra1f R. 
The Green River and Its Utilization. 
U. S. Geo1. Surv. Water Supply Paper 618. 456 pp. + pl. 
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Transmountain diversions are discussed on pages 92-95. These include 
the Strawberry project of the U. S. Bureau of Reclamation and eight small 
projects. Other prospective diversions are evaluated briefly and the 
conclusion is reached that no other project of size comparable with that 
of the Strawberry will be found feasible. 

1931-1. H I NOS, Ju 1 ian. 
The Colorado River Aqueduct for Supplying Water to Southern California. 
Jn1. Amer. Wtrwks. Assn., 23: 1772-1795. 

The necessity for pumping results from the greater length of possible 
gravity routes--a11 of which would involve long tunnels--and from friction 
head. The point of diversion, Parker Dam, has an elevation of 378 ft 
undeveloped and 450 ft after development. The total lift will be 1655 ft 
with some power recovery. Power will also come from Hoover and Parker Dams. 
A tentative location has been selected. 

1931-2. WEYMOUTH, F. E. 
Colorado River Aqueduct. 
Civil Engrg., 1: 371-376. 

Beginning with a history of Los Angeles water development, the author 
leads into the problems of route location for an aqueduct from the Colorado 
River. Best routes from six possible intakes are discussed with data tabu
lated. liThe Parker route is clearly the most favorab1e. 1I 

1932-1. HORTON, Robert E. 
Water Diversion between Drainage Basins. 
Jn1. Amer. Wtrwks. Assn., 24: 1623-1683. 

"Diversion of water from one drainage basin to another may be economi
cally desirable in connection with almost anyone of the many beneficial 
uses which a river may serve. In the present paper some mention will be 
made of the various uses of streams, the various purposes for which diver
sions may be desirable, the economic relations of diversions to other uses 
of the stream, the hydraulic problems involved by diversion, and the neces
sity of a comprehensive plan of stream utilization, in any event, before 
diversion is undertaken. 1I 

Recent interstate cases involving proposed diversions have been adjudi-
cated by the U. S. Supreme Court. These include: 

1) The Chicago Diversion Case, 
2) The Connecticut River Case, and 
3) The Delaware River Case (discussed by Horton). 

Hydrau1 ic problems due to diversion flows are analysed. 

- 38 -



DISC. MADDOCK, Thomas: Arizona has been deprived unjustly. 

1932-~. SAUNDERS. W. B. 
Construction of La Ola Pipe Line, in Chile. 
Trans. Amer . Soc. Civ. Engrs., 96: 230-265. DISC: 96: 266-272. 

This paper describes the laying of a 32.3-mi line of 22- to 36-in 
riveted steel pipe from the Rio La Ola to a mine and metallurgical plant 
for the delivery of 26.5 cfs. En route 1250 ft of head are developed at 
Montandon power plant in full desert. Seven tunnels and several inverted 
siphons subject fo high pressures .are included. A 4.2-mi 14- to 18-in 
1 ine added later diverts 12 cfs from the Juncal River to Rio La Ola 
Reservoir. 

1932-3. THOMAS, E. E. 
The Colorado River Aqueduct for Bringing Water to Southern California. 
General Electric Review, 35: 554-559. 

This paper sketches the history of water development in Southern 
California and describes the Colorado River Aqueduct. A map and profile 
are included. 

1932-4. WEYMOUTH, F. E. 
A Great Job Looms in the Colorado River Aqueduct. 
Engrg. News-Record, 108: 847-850. 

All legal barriers have been cleared for work to begin on the 240-mi 
aqueduct. Total static pump lift is 1583 ft. Ultimate delivery will be 
1500 cfs. The paper describes Parker Dam which will raise the river level 
72 ft, the aqueduct, the terminal storage, and the wholesale delivery lines. 

1932-5. ANON. 
Immense New Water Supply for Paris Authorized. 
Engrg. News-Record, 108: 316. 

Authorization has been granted for a Paris water supply from the Loire 
Valley to the extent of a quarter-billion gallons per day. Filter beds 
0.5 km by 70 km will collect the water. A 90-mi, 14.75-ft gravity-flow 
aqueduct will deliver t he wate r . 

Inhabitants of the Loire Valley oppose the project. Storage reser
voirs for 220 million m3 will hold water for release to the Loire during 
droughts. 
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1933-1. BALL, John. 
The Qattara Depression of the Libyan Desert and the Possibility of Its 

Utilization for Power-P roduction. 
Geog. Jnl., 82: 289-314 + pl. 

The Qattara Depression, with a minimum distance of about 70 km from 
the Mediterranean, has an area of 19,500 sq mi below sea level. It is a 
sump for an aquifer which supplies oases to its south; a lake in the 
depression would improve the performance of wells in these oases. Ball 
analyses permissible influxes, time to fill, salinities, and power develop
able for stable (inflow equal to evaporation) leve ls at contours of -50 m, 
-60 m, and -70 m. The best lake level for power generation is considered 
to be that which would minimize the capital outlay per kilowatt de l ivered 
to the Nile Delta. Tunnelling problems wil l require a careful study. 
Pumped storage and development by stages wou l d appear to be feasible. 

1933-2. EATON, John H. O. 
Mount Bold Storage . Adelaide Metropolitan Water Supply. 
Jnl. Instn. Engrs. Austral ia, 5: 47- 56, 85, 120-121, 175, 192. 

The Mount Bold Reservoir commands a watershed of 150 sq mi on the 
Onkaparinga River first diverted to Adelaide in 1891. The main paper and 
an appendix by T. A. Farrent deal with the design and construction of the 
dam and treatment plant. Pages 85 et seq . summarize comments (al l on 
structural questions) and the authorls replies to them. 

1933-3. THOMAS, Franklin. 
Value of Water in Southern California. 
Civi 1 Engrg., 3: 555-559. 

An historical survey of water costs in Los Angeles from a ~uoted 
$900 per cfs in 1865 through a calculated $185,185 per cfs for the Colorado 
Aqueduct water cites many intermediate values. "Water which is necessary 
is worth what it costs .11 

1934-1. HINDS, Julian. 
Construction Water Supply for Colorado River Aqueduct. 
Engrg. News-Record, 112: 13-16. 

The Distric t elect ed to prov i de uti l i ties al ong the eastern 200 miles 
of the aqueduct. Fourteen wells and 17 booster stations were employed. 
Construction quantities are listed. The hydrology and system design are 
described and the construction specifications are discussed. 

1934-2. HYATT, Edward. 
The Central Valley Project of California. 
Civi 1 Engrg., 4: 482-486. DISC: 5: 31, 32, 180. 
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1935-1. BURKHOLDER, J. L. 
Colorado River Aqueduct Tunnels. 
Civi 1 Engrg., 5: 524-527. DISC. (Agnew, . J ,"·~Sf;Ull): 5: 643. 

This is an account of the construction, with emphasis on tunnels, 
from the start in 1933 through May 1935. Some $10 million has been 
invested by the City of Los Angeles and 13 contractors in plant. 

The discussion covers the commendable safety record. 

1935-2. STOCKER, Leslie W. 
The Coast Range Tunnel of the Hetch Hetchy Aqueduct. 
Jn1. Amer. Wtrwks. Assn., 27: 1670-1683. 

First Hetch Hetchy water reached San Francisco on 28 Oct. 34. Plans 
for the diversion date to before 1882. It was recommended by Grunsky, the 
City Engineer, in 1902. Freeman prepared plans in 1912 for delivery of 
400 mgd without pumping. The present plan ina roodification of the Freeman 
plan with a 137.5 mi aqueduct including 65.9 mi of tunnel conveying the 
runoff from 713 sq mi. The Coast Range Tunnel, 28.64 mi long, is the 
primary topic of the paper. 

1935-3. SYMPOSIUM. Los Angeles Section, ASCE, 12 Dec. 34. 
Colorado River Aqueduct Makes Rapid Progress. 
Civil Engrg., 5: 72-86. 

WEYMOUTH, F. E.: Organization, Location and Financing. Pp. 72-77. 
Water rights, available only for flood waters, have been firmed by the 
construction of Boulder Dam. Route selection and preparatory work are 
described. 

HINDS, Julian: Design of Hydraulic Structures. Pp. 77-82. Dams, 
tunnels, siphons, wasteways, spillways, and sand traps are described. 

BURKHOLDER, J. L.: Methods and Progress of Tunnel Construction. 
Pp. 82-84. Fifty-six of the total 92 miles were complete at writing. 

AGNEW, J. C.: Tunnel Contractors' Plant and Equipment. Pp. 84-86. 
Mucking equipment, car switching devices, and mixe'r-placers for concrete 
lining are described. 

1935-4. ANON. 
Work on Canal Across Florida to Start Immediately. 
Engrg. News-Record, 115: 376-377. 

Five million dollars in relief funds have been allocated to a Florida 
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canal from the Atlantic Ocean up the St. Johns River to Palatka, then 
down the Ok1awaha and With1acoochee Rivers to the Gulf. An additional 
l8-mi channel will be excavated in the Gulf. The canal will have a 
length of 195 miles and a minimum depth of 30 ft (about twice as large 
as the Panama). Salt water encroachment in an artesian aquifer is 
feared. 

1935-5. ANON. 
Reclamation Bureau Outlines Plans for Central Valley. 
Engrg. News-Record, 115: 552. 

Construction was due to start within sixty days on the Contra Costa 
conduit, Friant Dam, and Kennett Dam. Financial details were obscure. 

1935-6. ANON. 
L.'aqueduc "Metropolitan" reliant le f1euve Colorado a la region littorale 

du Sud de l , "etat de Californie (Etats-UnisJ. (The "Metropo 1 i tan" 
Aqueduct Connecting the Colorado River with the Coastal Region of 
Southern California). 

~nie Civil, 106: 139-141. 

Los Angeles, approaching the limit of its water supply, is under
taking a 385-km aqueduct from the Colorado. The paper describes the 
preliminary work, includes a map and profile, and gives dimensions and 
other data for the various portions of the aqueduct and its appurtenant 
pumping stations and power houses. 

1936-1. CAUFOURIER, P. 
L'aqueduc du Coloradb pour l'alimentation de la r~gion de Los Angeles: 

Calcul des conduites en b~ton arm~. (The Aqueduct from the Colorado 
for the Supply of the Los Angeles Region. Calcu lation of the Conduits 
of Reinforced Concrete). . 

Genie CiviZ, 109: 13-15. 

Following a general description of the Colorado River Aqueduct, this 
paper gives details on the design of the reinforced concrete pipe. Expected 
loads under various conditions are discussed and the analyses of Lazard 
and of Gumensky of the e .l1 iptical sections is developed . 

1936-2. ECKART, N. A. 
Benefits Accruing from the Hetch Hetchy Project, San Francisco Water 

Supply. 
Jn1. Amer. Wtrwks. Assn., 28: 1211-123 1. 

Over twenty years elapsed during the construction of the Hetch Hetchy 
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Project. lilt is the purpose of this paper to review the considerations 
which led to the choice of the Hetch Hetchy Project, for San Francisco's 
future water supply, to describe briefly the project, and to discuss, 
generally, the benefits which have accrued, or may reasonably be expected 
to accrue, from the development and use of this water supp1y.11 

19a~3. VAN NORMAN, H. A. 
Romance in the Development of the Los Angeles Water Supply. 
J n 1. Arne r. W t rwk s. As s n ., 28: 1 205 - 1 2 1 0 . 

After outgrowing the Los Angeles River supply, Los Angeles built the 
Owens Valley aqueduct in 1908-13. Preparation for construction required 
120 miles of railroad, over 500 miles of highway and trails,a water sup
ply system, and telephone and telegraph system for 57 camps. The aqueduct 
involved 142 separate tunnels with a total length of 53 miles. Work in 
progress in Mono Basin would augment the supply by one-third. 

1936-4. ANON. 
Ca1ifornia l s Friant Project. 
Engrg. News-Record, 117: 89. 

Congress has appropriated funds for Friant Dam and the Madera and 
Friant-Kern Canals. This will represent the first stage of construction 
on the Central Valley Project. Progress to date, essentially surveys, 
is reported and a tentative time schedule is given. 

1937-1. DUMAS, Jacques. 
Ltam~nagement hydro~Zeatrique de Za r~gion de Loahaber (Eaosse). (The 

Hydro-Electric Development of the Region of Lochaber, Scotland). 
~nie CiviZ3 110: 464-466. 

This paper describes the development by piercing of Loch Treig and 
diversion into it of Loch Laggan for the generation of 60,000 kw. 

A third phase will involve diversion of the Spey River, which drains 
to the North Sea, into Loch Laggan to raise the power at Fort William, on 
the Atlantic, to 90,000 kw. 

A map and cross section are included. 

1937-2. HINDS, Ju1 ian . 
Colorado River Water for California. 
Civil Engrg., 7: 573-575. 

This general survey of the water needs and supplies of Southern 
California describes the progress on the Colorado River Aqueduct, then 
about two-thirds complete. 
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1937-3. SALISBURY, E. F. 
Influence of Diversion on the Mississippi and Atchafa1aya Rivers. 
Trans. Amer. Soc. Civ. Engrs., 102: 75-103. DISC: ODOM, Leo M., LANE, 
E. W., and SALISBURY, E. F., 102: 103-122. 

The paper and discussions are, in effect, a defense and denial of 
the Guglie1mini Theory which states that "(1) The greater the quantity 
of water a stream carries, the less will be its f a ll; (2) the greater the 
force of a stream, the less will be the slope of its bed; and (3) the 
slope of the bottom in rivers will diminish in the same proportion in 
which the water is increased, and vice versa." 

The author cites various measurements of stage and discharge in 
support of the theory. OdOm offers alternative explanations ." 

1937-4. ANON. 
Desert Menace in the San Joaquin. 
Engrg. News-Record, 119: 299-303. 

The paper describes farm abandonment as ground-water supplies in the 
San Joaquin Valley failed. Financial and legal problems were more formi
dable than engineering problems in a 350-mi1e diversion from the Sacramento 
Valley. The history of state and federal studies and legislation is sketched 
in this, the " ... bo1dest and most picturesque scheme of modern irrigation 
history." Power revenues will pay half the costs. 

1937-5. ANON. 
California's Long-Range Water Plan. 
Engrg. News-Record, 119: 344-348. 

The major structures are described. These include Kennett Dam on the 
Upper Sacramento River, the Contra Costa Canal , a series of pumping plants 
along t~e San Joaquin River, and Friant Dam. 

Less than 20% of the runoff is currently consumed. Navigation, power, and 
salinity control in the delta area are secondary benefits. Irrigation of 
3 million acres will absorb 90% of the water. 

1938-1. BRANCH, L. V. 
The Colorado River Aqueduct: Aq ueduct Ope rat i ng Program . 
Engrg. News-Record, 121: 677-679. 

Water delivery will be in multiples of 200 cfs, the pump capacity. 
Some pondage is provided en route and storage at Cajalco Reservoir allows 
for the anticipated 7% shut-down time. At 200 cfs time in transit will 
be 4.5 to 5 days to Caja1co, 2.5 more days to western Los Angeles. At 
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full flow these times reduce to 2.5 days and 0.5 days respectively. 

Silt removal, softening, maintenance, and patrol are discussed . 

1938-2. GUMENSKY, D. B. 
The Colorado River Aqueduct: Governing Factors in Aqueduct Design. 
Engrg. News-Record, 121: 653-658. 

Research was conducted in the behavior of materials under desert 
conditions and in efficient pump design. The hydraulic properties of 
the sections adopted are tabulated. Canals were designed for a velocity 
of 4.45 fps to carry sand to traps. The aqueduct contains 144 inverted 
siphons of various lengths. 

1938-3. HINDS, Julian. 
Large Delivery Lines for the Colorado River Aqueduct System. 
Civil Engrg., 8: 469-472. 

From Caja1co Reservoir, western terminus of the Co10rado Rive r Aque
duct, a 62.5-mile high-line skirts the upper rim of the coastal basin sup
plying three main cross-feeders to member-cities of the Metropolitan Water 
District. Steel pipe in the 10.3-mile high-head siphon across the Santa 
Ana River, concrete pipe 9-ft, 8-in to 12-ft, 8-in in diameter for 36 miles, 
and 16.2 miles of tunnel constitute the high-line. The paper emphasizes 
pipe handling and welding techniques. 

1938-4. HINDS, Julian. 
The Colorado River Aqueduct: Major Problems of Aqueduct Location. 
Engrg. News-Record, 121: 646-652. 

A map shows seven of the routes studied. No contour maps ex i sted 
for much of the area. Requirements of a good dam site and desilt i ng works 
limited the possible intakes. Gravity routes were eliminated by cost 
analyses. Fault zones and bad rock in tunnels added complications. 

Tunnels and open channels were built to full size (1605 cfs). Pipes 
and pumps will be paralleled as needed. 

1938-5. HYATT, Edward. 
The Central Valley Project of California. 
Jnl. Amer. Wtrwks. Assn., 30: 389-401. 

The State Water Plan of 1931, based on ten years of study, was "limited 
to principal geographic divisions of the State. 11 First priorities were 
accorded the Colorado River Aqueduct and the Central Valley Project. This 
latter involves construction of Kennett (now Shasta) and Friant Dams, the 
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Contra Costa Conduit, Madera and Friant-Kern Canals, San Joaquin pumping 
station, etc. It is designed to preserve present development, restore 
portions of the delta which have suffered from salt encroachment, and 
restore navigation in the Sacramento River. The U. S. Bureau of Reclama
tion has taken over from the State of Cal ifornia in the management of the 
project. 

1938-6. PRESTON, Porter J. 
The Colorado-Big Thompson Project, Colorado. 
Civil Engrg., 8: 517-519. 

This project, under discussion since 1889, will provide 310,000 
ac-ft/yr for supplemental irrigation of 800,000 acres, and will develop 
900-mi11 ion kwhr/yr. The estimated cost is $44 mill ion. Financing is 
based on 25% from a one-mill tax and 75% from water sales. Structures 
and reservoirs, including Green Mountain Reservoir on the Blue River for 
western slope storage, are described. 

1~38-7. WEYMOUTH, F. E. 
The Colorado River Aqueduct: Urgent Need for the Aqueduct. 
Engrg. News-Record, 121: 639-645. 

IISou thern California history is a long record of struggles with 
drought .•. 11 Ground-water development, artesian at first, and the Owens 
Valley Aqueduct, 1907-1913, were early "solutions." Legal and financial 
difficulties abounded. It is, however, fortunate that labor and materials 
were easily available in the Depression. 

1938-8. SYMPOSIUM. 
The Colorado River Aqueduct. 
Engrg. News-Record, 121: 629,634,636-684. 

NEWSNOTE: San Jacinto Tunnel Holed Through. P. 629. 

EDITORIAL: P. 634. "Onl y the boldest imagination could dream of 
lifting a river over more than a quarter-mile of mountain height and 
carrying it across two-hundred miles of desert." With the holing through 
of the 13-mi1e San Jacinto tunnel the project is essentially complete. 

SUMMARY: The Colorado River Aqueduct. Pp. 637-638. Developments 
induced by necessity have advanced construction know-how; the job was 
completed on time within the budget. 

~YMOUTH, F. E. Urgent Need for Colorado River Water. Pp. 639-
645. ;Separate Abstract (l938-7)]. 
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HINDS, Julian: Major Problems of Aqueduct Location. pp.646-652. 
[Separate Abstract (1938-3)]. 

GUMENSKY, D. B.: Governing Factors in Aqueduct Design. Pp. 653-658. 
[Separate Abstract (1938-2)]. 

BURKHOLDER, J. L.: Construction Program and Management. pp.659-
668. A condensed schedule is given on p. 659 and a classified table 
appears on p. 668. An excellent operation is described. 

LEADBETTER, B. C.: Driving an Extremely Difficult Tunnel." Pp. 669-
673. "Wet, faulty formations in the San Jacinto yielded 40,000 gpm at 
times; its problems tasked ingenuity to the utmost and controlled the 
aqued'uct comp 1 et i on date. II 

GAYLORD, J. M.: Large Pumps of Unprecedented Efficiency. Pp. 673-
676. Single-stage vertical pumps rated at 200 cfs (ultimately 9 per 
station) were selected for each of the five plants involved in the 1616-ft 
total lift. Surge controls prevent back-flow through the pumps. 

BRANCH, L. V.: Aqueduct Operating Program. Pp. 677-679. [Separate 
Abstract (1938-1)]. 

DIEMER, R. B.: Wholesale Distribution to Member Cities. Pp. 680- · 
684. Heavy construction in thickly settled areas is involved. Gravity 
delivery from Cajalco to all member-cities will be possible. Construction 
problems are recounted. 

1939-1. CAUFOURIER, P. 
L'aquedua du Colorado pour l'alimentation de la r~gion de Los Angeles 

(Etats-Dnis). (The Aqueduct from the Colorado for the Supply of 
the Los Angeles Area). 

~nie Civil~ 114: 151-155. 

This is an account to date of Los Angeles' search for "water. The 
Colorado River Aqueduct is to begin service in mid-1939. The Mono exten
sion, with its 18.5-km tunnel and l60-km length is under construction. 
A general " description of the route, works, and methods of construction 
of the Colorado River Aqueduct with its 29 tunnels totalling 147.2 km 
is inc"luded. 

1939-2. GAYLORD, J. M. 
The Pumping System of the Colorado River Aqueduct. 
T ran s. Arne r.. Ins t. E 1 e ct. Eng rs ., 58: 1 1 2 - 1 23 . 

The aqueduct and its equipment are described. Pumping will require 
300,000 kwof Boulder power. High efficiency, long life, and simplicity 
of design were basic objectives. 
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1939-3. HINDS, Julian. 
Colorado Aqueduct Dist r ibution System. 
Jnl. Amer . Wt rwks. Assn., 31: 29-46. 

From Cajalco Reservoir, the western terminal of the Colorado River 
Aqueduct, two main lines with feeders will ultimately supply the water 
systems of member-cities. Only the upper feeder is needed for the early 
years. Its construction is described. 

1939-4. LIPPINCOTT, J. B. 
Southwestern Border Water Problems. 
Jnl. Amer. Wtrwks. Assn., 31: 1-28. 

This review of the history and status of water development on the Rio 
Grande and Colorado Rivers urges prompt action in securing a treaty with 
Mexico. 

Diversions cited include the San Juan-Rio Grande (554,000 ac-ft/yr 
potential), the Colorado River-coastal region of Southern California 
(one million ac-ft/yr proposed), the Colorado-Big Thompson (300,000 
ac-ft/yr approved), Denver municipal diversions (81,300 ac-ft/yr), and 
the Imperial Irrigation District via Mexican and All-American canals. 

Transmountain diversions in Utah and Colorado which conveyed 127,000 
ac-ft in 1922 are capable of enlargement to 444,000 ac-ft/yr. Ultimate 
transmountain diversions could reach 2.25 MAF/yr. These diversions would 
remove water of excellent quality, thus affecting salinity concentrations 
in the Colorado River adversely. 

1939-5. SENTENAC. 
L'alimentation en eau de la Ville de San Francisco. (The Water Supply of 

the City of San Francisco). 
~nie Civil, 114: 531-534. 

Figures, a map, and a cross-section profile of the Hetch Hetchy aque
duct and watershed are given. Capacity--limited by the Bay crossing--was 
416,000 m3/day of an ultimate 1,500,000 m3/day. Three power plants were 
operating on the 250-km aqueduct. 

1939-6. YOUNG, Wa l ker R. 
Preserving the Central Valley. 
Civil Engrg., 9: 543-546. 

The Central Valley Project is developing along the lines recommended 
in the Alexander Report of 1874. The purposes cited in the paper are 
"navigation improvement, flood control, supplemental irrigation, salinity 
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control, and electric power development." Construction progress to date 
is surveyed. 

1940-1. ADAMS, Thomas C. 
Development of the Colorado River in the Upper Basin. 
T ran s. Arne r. Soc. C i v. Eng rs ., 1 ° 5 : 1 345 - 1 365 . DIS C : 1 ° 5 : 1 366 - 1 375 . 

" ... the large diversion projects conveying water outside the water
shed of the Colorado River for irrigation, power, industrial, and municipal 
purposes are shown to be highly important to the general plan of upper
basin development." 

A dozen trans-divide projects have operated in Colorado for some years; 
others are recent and at least 17 more have been studied. These include: 

Colorado-Big Thompson 
Grand River Ditch 
Busk-Ivanhoe Tunnel, using an abandoned railway tunnel 
Moffat Water Tunnel Diversion (1937) 
Jones Pass Tunnel Diversion 
Independenc~ Pass (Twin Lakes) (1938) 

300,000 ac-ft/yr 

80,000 ac-ft/yr 
20,000 ac-ft/yr 
48,000 ac-ft/yr 

Nine such diversions, including the Strawberry tunnel, 50,000-70,000 
ac-ft/yr, operate in Utah. The Deer Creek project for diverting 32,000 
ac-ft/yr from the Duchesne River to the Provo River and at least eight 
other projects have been investigated. 

1940-2. BRADFIELD, J. J. C. 
Irrigation for the Central West. 
Australasian Engineer, 8 Jan. 40. Pp. 11-14. 

Bradfield describes his scheme to divert floodwaters .due to monsoonal 
rains on the headwaters of the Tully, Herbert, Burdekin, and Clarke Rivers 
which flow to the Pacific, and the Flinders River which flows to the Gulf 
of Carpentaria. Some 17,000 sq mi of headwaters area would produce a flow 
of 6000 cfs. 

Dam sites are described, catchment areas are indicated, and the 
benefits in terms of sheep, wool, and horticultural produce are appraised. 

Costs are estimated at 30-40 million pounds. Benefits should exceed 
this. 

1940-3. DORNIG, Mario. 
L'utilisation indireate de l'energie solaire. (The Indirect Utilization 

of Solar Energy). 
(ABST. from L'Ingegnere3 August 1939. 
G~nie Civil3 116: 191-192. 
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The Mediterranean-Dead Sea project would involve too long a penstock. 

That of the depression of Danakils, with a 100-m drop in 30 km is 
now being surveyed for a project by Prof. Vinassa de Regny. 

1940-4. ECKART, Nelson A. 
The Water Supply 'System of San Francisco. 
Jnl. Amer. Wtrwks. Assn., 32: 751-794. 

In 1851 San Francisco began bringing water in tanks on barges from 
Marin County. In 1862 it received its first delivery from Lake Pilarcitos 
in San Mateo County. In 1887 the first pipeline was laid from Alameda 
Creek (east of San Francisco Bay). The years 1913-1934 cover the construc
tion of Hetch Hetchy. 

The Peninsula system consists of 32 sq mi of fenced and patrolled 
watershed. The Alameda system includes 135 sq mi of watershed in the 
Coast Range. Hetch Hetchy controls 538 sq mi in the High Sierra with an 
additional 146 sq mi available for diversion. 

The paper describes the physical facilities and departmental 
ope rat ions. 

1941-1. BRADFIELD, J. J. C. 
Watering Inland Australia. 
Rydgel~, 1 Oct. 41. Pp. 586-589,606. 

Based on the hydrologic premise that all evaporation in inland 
Australia would produce rainfall in inland Australia, which would evapo-
rate •.. ad infinitum, wonders could be accomplished for a moderate investment. 
He decries loss by seepage; evaporation is to be sought after. 

A map shows the installations suggested. These include a 36-ft tunnel 
through the Main Dividing Range; 6000 cfs are estimated to be available. 

Austral ia, he pleads, should "I rrigate and Populate.'1 

1941-2. McCLELLAN, L. N. and KILLGORE, C. L. 
Shasta and Keswick Power Developments, Central Valley Project, California. 
Civil Engrg., 11: 573-576. 

The principal features and purposes of the Central Valley Project are 
listed. Shasta Dam will contain 5 units rated at 75,000 kw each at a 
330-ft head. Keswick, essentially a reregulating plant on the Shasta after
bay, will contain 3 units rated at 25,000 kw each at a 90-ft head. The 
paper emphasizes the power houses and their equipment. 
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1942-1. BRADFIELD, J. J. C. 
Restoring Austra1ia's Parched Lands. 
Austral ian Quarterly, Vol. 14, March. Pp. 27-39 . DISC: LEEPER, G. W., 
Vol. 14, June. Pp. 50-52. 

Thirty years earl ier Bradfield had conceived the idea of "conserving 
the floodwaters of the Burdekin, the Fitzroy, and other coastal-flowing 
rivers, passing these stored waters through the Main Dividing Range and 
other ranges, and thence by canals and existing river beds lead the water 
to the Dar1 ing River, so making possible the construction of a permanent 
waterway, navigable at all seasons from the Murray mouth to the Queensland 
border." Study since had convinced him that it would be preferable to 
use the water for irrigation. 

"An inland sea in Central Australia would," Bradfield says, "increase 
the rainfall, because the evaporation therefrom would augment the humidity 
in the air and fall as rain." The proposal to dig a 200-mile long canal 
to fill Lake Eyre (elev. -39) with sea water to create evaporation he con
sidered impractical. 

An alternate scheme for creating a canal to traverse Queensland is 
sketched. liThe wings of dawn are but beating at the bre.k of day." 

COMMENT. LEEPER, G. W.: Bradfield's hydrology is totally unreal istic. 

1942-2. ELDER, C. C. 
The Colorado River Aqueduct as a Supplement to Local Water-Sources. 
Trans. Amer. Geophys. Union, 23: 95-103. 

Cost tabulations and quality data are given for the aqueduct and its 
water. The chief value of the aqueduct after five years of well-above 
normal rainfall was as drought insurance. Only Santa Monica was using it 
as a sole source of water. 

1943-1. ANON. 
The Great Central Valley Project, Cal ifornia. 
Engineering, 156: 261-263. 

Background is given on the study of 1921-1931 leading to a 'IState
Wide Water Plan, and this, in essence, was the Great Central Valley Project 
which is now being carried out." The structures are described and purposes 
and methods of finance discussed. 

1944-1. MARSHALL, Ann. 
Cl imatic Aspects of the Bradfield Scheme. 
Austral. Inst. Agric. Sci., 10: 165-168. 
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Miss Marshall discusses the underlying meteorological causes of 
rainfall and cites precipitation measurements which refute Bradfield's 
assertion that liThe evaporation--100 inches per annum--from such a 
water surface (20,000 square miles) could cause a fall of rain of 
4 inches over 500,000 square miles of the dry inland. 11 In fact, she 
concludes, it would be negligible. 

1945-1. IDRIESS, Ion L. 
Ghe Great Boomerang. 
Angus and Robertson, Sydney and London. 253 pp. 

For over 200 pages the stage is set for a presentation of liThe Plan" 
by recounting tales of the cattle spreads just east of the IIDead Heart 
of Australia. 1I The plan consists of tapping rivers flowing to the Pacific 
and Gulf of Carpentaria in Queensland, diverting them over or through the 
Great Dividing Range to the headwaters of the Cooper, Diamantina, and 
Georgina, and allowing them to flow by gravity to the Lake Eyre Basin and 
a thousand other dry lakes in South Australia . 

Hydroelectric power would transform Queensland. Irrigation would 
flourish in Queensland, South Australia, and New South Wales. 

The Coolgardie-Kalgoorlie pipeline, 325 miles long with a gross lift 
of 2655 ft is cited as being more difficult, through much smaller, than 
the problems to be encountered. Passing reference is made to Dr. Bradfield's 
"local scheme to divert the headwaters of the Tully, Herbert, and Burdekin 
Rivers over the western watershed by means of canal and tunnel ... 11 

1945-2. MA IN, J. M. 
The Development of the Snowy River. 
Jnl. Inst. Engrs. Austral ia, 17: 209-216. 

Main describes the course and watershed of the Snowy and summarizes 
hydrologic data. 

Previous proposals for diversion include: 

1884: Proposal for Snowy-Murrumbidgee diversion (P. F. Adams); 
1920: Proposal for power development (Wm. Corin); 
1926: Investigation of the Snowy as a water supply for Sydney and 

Canberra (T. W. Keele); 
1937: Report to the government of New South Wales on electrical 

development to supply Sydney (Rendel, Palmer, and Triton); 
1941: Recommendation by Water Conservation and Irrigation Department 

to divert for irrigation water in the Murrumbidgee River or, 
alternatively, to divert 1070 cfs to the Murrumbidgee and 
70 cfs to Sydney. 

Plans for the Sydney aqueduct with tunnels up to 12 ft in diameter 
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and three parallel pipel ines of up to 6-ft diameter, laid in stages, 
are discussed. Studies have indicated that Sydney can secure an adequate 
water supply more economically from its Warragamba scheme. 

The Snowy River has caused serious flood damage in Victoria. Its 
regulation by New South Wales would be beneficial, but its diversion 
would adversely affect hydro developments in Victoria. The author 
"sincerely hoped that the difficult legal question involved will never 
be raised ... " 

Under Austral ian conditions domestic or irrigation use should have 
priority over hydro power. 

1945-3. RICHARDS, Edwin V. 
The Flood Problem in Iraq 
Jn1. Instn. Civil Engrs. 24: 145-168 + pl., 488-504. 

Nine alternative proposals for al1~viating the flood problem at 
Baghdad are discussed. Several involve diversions from the Tigris 
River to natural depressions including the Wadi Tharthar, proposed 
earl ier by Sir Will iam Willcocks. 

Floods of the Euphrates have been controlled by diversions into 
the Habbaniya and Abu Dibis depressions. An unintentional diversion 
into the Aqqar Quf depression near Baghdad occurred in 1870 due to the 
misguided closure of an old escape. 

The author favored construction of dams on the Great Zab and other 
tributaries with util ization of releases for irrigation. 

Discussers disagreed with the author and with each other. 

1946-1. ALBERTELLI, Nullo 
La Mise en communication avec la Mer Rouge du Bassin du Dancalie a 

l'interieur de l'Ethiopie. (Connecting the Basin of Dancal ie in 
the Interior of Ethiopia with the Red Sea). 

[ABST. from Giornale del Genio Civile, Juil-Aout 1945. P. 413, 32p.] 
La Houille Blanche 1 :342. 

A 200-km by 75-km depre~sion below sea level could be flooded by a 
canal requiring 50 mill ion m of excavation. The Suez Canal required 
80 mill ion. C1 imate modification, an interior port for salt and 
phosphate mines and for Ethiopian trade in general, and hydro-solar 
power are 1 isted as benefits. 

1946-2. LANG, J. D. 
Austral ian Water Resources, with Particular Reference to Water Supplies in 

Central Austral ia. 
Jn1. Instn. Engrs. Austral ia 18: 51-61. 
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"No fact about Austral ia is more impressive than its lack of rivers." 
The United States has ten rivers with flows greater than that of the 
Murray; their aggregate flow is ninety times that of the Murray. 

Water exists to irrigate only * of 1% of Austral ia's area; it should 
be used near its source . 

Schemes suggested for watering the arid regions of Austral ia include 
1) the flooding of low-lying areas around Lake Eyre with sea water 

in the hope that evaporation would increase the rainfall and 
change the cl imate; 

2) the diversion of east coast rivers to the central plains, 
employing pumping if necessary [Bradfield and Idriess schemes]; 

3) spraying the plains nightly from flying boats. 

The paper concludes with a bibl iography of 42 items. 

1946-3. ANON. 
Jordan Valley Project Hinges on Peace. 
Engrg. News-Record 136: 753. 

The Commission on Palestine Surveys, a group of eminent U. S. Engineers, 
1 isted the Mediterranean-Dead Sea power project as phase 4 in an 8~phase 
development program for Israel. 

1947-1. CLEARY, Edward J. 
The Colorado-Big Thompson Job. 
Engr. News-Record 139: 792-799. 

First water flowed through the Alva B. Adams transmountain tunnel 
of the Colorado-Big Thompson project in June 1947. Project completion 
was anticipated to occur in 1952. The basic plan consists of (1) capturing 
and storing water on the western slope, (2) letting it flow through the 
13-mi1e tunnel, and (3) developing power, storing, and del ivering the 
water for supplemental irrigation of 615,000 acres on the eastern slope. 
The structures are described. 

Costs have tripled since the 1938 estimates. Heated arguments over 
modified repayment contracts are ensuing. 

1947-2. HYATT, Edward 
Water Development Plans in Cal ifornia. 
Jnl. Amer. Wtrwks. Assn. 39: 430-442. 

In this post-war inventory the speaker, State Engineer of Cal ifornia, 
found much to be concerned about. The U. S. Bureau of Reclamation and 
U. S. Corps of Engineers had reached an impasse after each had prepared 
competing plans for Cal ifornia water development. Cal ifornia "rights" 
on the Colorado River were in jeopardy. 
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1947-3. MORRIS, Samuel B. 
The Colorado River - The Southwest's Greatest Natural Resource. 
Jnl. Amer. Wtrwks. Assn. 39: 945-967. 

This is a description, by a Cal ifornian, of the history of the 
development and compacts on the Colorado River and of the controversies 
resulting. Transmountain diversions exist legally in both upper and 
lower basins. 

1947-4. WOOLLEY, Ralf R. 
Util ization of Surface-Water Resources of Sevier Lake Basin, Utah. 
U. S. Geo1. Surv. Water Supply Paper 920. 393 p. + pl. 

Transmountain diversions are discussed on pages 79-81. They 
consist of several small mutual ditches and the Larson tunnel diverting 
an estimated 2000 ac-ft/yr from the headwaters of tributaries of the 
Colorado, into the Sanpete Valley. Studies were undertaken by the 
U. S. Bureau of Reclamation in 1928-1935 on three further diversions, 
designated as the Gooseberry unit, the Ephraim unit and the Spring City 
unit. The Spring City unit, diverting 900 ac-ft/yr, was in operation 
by 1938. 

1947"5. ANON. 
Central Valley Project - Canals Come Next. 
Engrg. News-Record. 138 : 442-447. 

Shasta and Friant Dams are essentially complete. Diversion can 
occur in 1949 at the earl iest. Progress to date and future plans are 
out1 ined. 

1948-1. HYATT, Edward 
Water Plan of Cal ifornia Anticipates State-Wide Development of Water 

Resources. 
Civil Engrg. 18: 620-625. 

The State Water Planning of 1921-1931 led to Bulletin 25 of the 
Division of Water Resources with comprehensive study having been 
concentrated in the Central Valley and Santa Ana River Basin. Little 
further study was undertaken until 1947 when work began on a three-year 
study intended to cover the entire state. New problems exist due to the 
tripling of the population since 1921. Arizona has been uncooperative 
during droughts in the Colorado River Basin. 

1948-2. MORRIS, Samuel B. 
Water Plan Presentation Lacks Emphasis on Municipal and Industrial 

Developments. 
Civil Engrg. 18: 625-626, 670. 
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I rrigation interests appear to be over-emphasized at the expense 
of municipal water and power in the Cal ifornia studies underway. The 
Central Arizona Project, it is claimed, would spend $1600 per acre to 
create land values of $300 per acre in Arizona with California power 
users paying the bills. 

1948-3. SMiTH, Howard J. 
Arizona's Position in Colorado River Controversy Summarized. 
Civi 1 Engrg . 18: 778-779 . 

Arizona is said to be entitled to 2.8 MAF/yr plus up to 1 MAF/yr 
of Gila River water plus one-half the surplus flow. California 1 imited 
itself by statute to 4.4 MAF/yr plus half the surplus. California is 
charged with "wasting about 1,150,000 acre- ft into the Salton Sea each 
year, to establish a fictitious flow record for the All-American Canal 
so that water can be claimed for future, and speculative, development . " 

1948-4. ANON. (P. C.) 
L'aqueduc d'alimentation de Carthagene (Espagne). (The Aqueduct Supplyi ng 

Cartagena, Spain). 
Genie Civil 125: 341~343. 

The aqueduct from the upper valley of the Taibi11a (Elev. 960) lead ing 
213.4 km to Cartagena with branches to six other cities has been recently 
terminated. Mi nor pump lifts were required for four of the six; all else 
is gravity flow in closed conduits. The line includes 101 bridges and 
260 tunnels. 

1 948 - 5 . AN 0 N. ( P. C.) 
Le barrage de la Girotte et la derivation des eaux du glacier de Tre-la 

Tete (Savoie) . (The La Girotte Dam and the Diversion of Water from 
the Tre-la-Tete Glacier). 

Genie Civil 125: 381 -385. 

The lake with surface elevation 1720 m is at the head of a string of 
eight hydroelectr ic plants. I ts natural drainage was augmented early by 
diversions of neighboring streams and by pumped storage operation. Water 
from the Tre-la-Tete glacier, seven mi les distant on Mont Blanc, was secured 
by tunnelling under the glacier to obtain gravity drainage to the existing 
Bon Nant diversion canal. This source complements the others, being 
greatest in dry summers. 

1949-1 . BARKER , Len 
Un grand projet pour l'utilisation des ressources hydrauliques australiennes. 

(A Large Project for the Utilization of Australian Hydraul ic Resources.) 
La Houille Blanche 4: 9-13. 
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This is a des c ription of the Kiewa Project for developmen t of th e 
power resources of a port ion of the Austral ian Alps by means of dams 
creating Pre t t y Valley and Rocky Valley Reservoirs on tributaries of 
the East Ki ewa River. 29km of tu nnels 4.80 to 6m in diameter would 
permit diversion from adjacent drainages to supply a chain of six power
houses. 

1949-2. DAVIES, I . 
A Comprehensive Water Supp l y Scheme - Western Austral ia. 
J n 1. Ins tn . Eng r s. Au s t r ali a 2 1: 1 - 9 . 

Settleme nt in Western Austral ia progressed slowly until gold was 
discovered at Kal goorl ie in 1893. The goldfields water supply scheme 
was completed in 1903. The first branch was constructed for supp l y of 
domestic a nd stoc k water en route in 1909, and ,:in " '1~2 a "comprehensive 
schemel I of pipe 1 i nes tota 11 i ng 768 mil es was proposed. 

Repeated failures of local catchments and ground water suppl i es led 
to a proposal to furnish water from the western slope of the Dar l ing 
Range through a network of pipe to an area of 11,607,000 acres, the 
supply to cons ist of 700 gpd per holding of 1000 acres. This wou ld permit 
the watering of 300 sheep at one gallon per head, 10 cattle at 10 gal . per 
head, and 300 gal. for domestic requirements through a metered wate r 
supply service at t he bou ndary of each ho lding. 

In additi on, 35 towns (22 in a modified scheme) with a tota l popu
lation of 30 , 300 wou ld be provided for. 

Costs were estimated (in 1945) at £9,333,000 . 

1949-3. LODER, L. F. 
The Snowy River Scheme. 
Jnl. Instn . Engrs. Austral ia. 21: 40-41. 

By divers ion of the Snowy River to the Murray and Murrumbidgee 
more power can be deve loped than could in the Snowyls own vall ey . 
Moreover, no i rr igat ion potential exist s along the Snowy, but exce llent 
irrigab1e areas ca n be s up pl ied by a d iversion. 

Loder c i tes t he economic value of hydro power in the saving of New 
South Wal es coa l for other uses and i n reduced manpower requirements i n 
the mines. From a national defense viewpoint hydro plants are cons idered 
to be less vu l ner able (further inland) than steam plants. 

1949-4. MASON, W. C. 
Los Angeles Bu il ds Th r ee Hydro Plants in Owens River Go rge. 
Civil Engrg. 19 : 820-823, 891. 
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In addition to the ten hydro plants already operating on the 
Owens-Mono development, work progresses on three plants with 
heads of 790 ft. each suppl ied by 11 miles of 10-ft. diameter tunnel 
and designed to produce 600 mill ion kwhr/yr. Problems of location, 
construction, and plant equipment are emphasized. 

1949-5. McCLELLAN, L. N. 
Colorado - Big Thompson Project Irrigates 600,000 Acres, Generates 

600 Mill i on Kwh r . 
Civil Engrg. 19: 387-390,455. 

In its eleventh year of construction the Colorado-Big Thompson 
project is more than 50% complete. Consiruction features, including 
the 13-mile A1va B. Adams tunnel designed for 550 cfs., are described. 

1949-6. PRICE, R. C. 
Alaska Can Harness Its Enormous Waterpower Potential. 
Civil Engrg. 19: 247-249, 295. 

Diversions of Lake Eklutna (7 miles long, 200 ft. deep, elev. 
868 ft.) and of some Canadian lakes at the headwaters of the Yukon 
River (5000 sq. mi. drainage, elev. 2100 ft.) through tunnels 4.5-mi1es 
and 15-miles long respectively to the sea coast would provide urgently 
needed power. 

1949-7. SMITH, H. A. 
The Waters of the Jordan: A Problem of International Water Control. 
International Affairs 25: 415-425 . 

Prof. Lowdermilk and the American Consulting engineering firm of 
Hays and Savage proposed plans, while Palestine was in mandate, for 
diversion of the headwaters of the Jordan for irrigation of several 
areas of Israel outside the basin of the Jordan. Lowdermilk also pro
posed to divert sea water to the Dead Sea for hydroelectric power. The 
paper explores legal bases for settlement of the Jordan River allocation 
between Israel and the Hashimite Kingdom of the Jordan. He cites Kansas 
vs. Colorado, but, lacking a supreme court with jurisdiction, falls back 
on "principles of justice" and iljudgement -of world opinion." 

1949-8. UPTON, T. H. 
A Survey of Water Conservation and Supply in Australia. 
Jnl. Instn. Engrs. Austral ia. 21: 35-40. 

This paper surveys water developments of the Commonwealth, state by 
state. 
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Over 46% of Austral ia has an evaporation potential more than twice 
its precipitation. Much of the continent has no permanent river system, 
and the only large one is the Murray-Darl ing which drains one-seventh 
of the country - 414,000 sq. mi., of which only 158,000 contribute run
off. 

Water rights provIsions vary from state to state but, in general, 
rest in some state agency in each state. 

Regional multi-purpose development is steadily replacing purely local 
with a consequent improvement in dependabi1 ity and water qual ity. 

Upton warns of romantic dreams of "watering the inland," pointing 
out that advocacy of such schemes does Austral ia more harm than good. 

1950-1. BERRY, Wi 11 iam L. 
The Cal ifornia Water Plan. 
Jnl. Amer. Wtrwks. Assn. 42: 381-385. 

/ 

The state water plan proposed in 1931 on the basis of a ten-year 
study was adopted in 1941. Several features, including the Colorado 
River Aqueduct and the Central Valley Project, have been implemented. 
Study is underway on a more comprehensive updated plan. Columbia River 
water may not be required. 

1950-2. DROUHIN, S. 
L'amenagement hydraulique du Chott-Ech-Chergui. (The Hydro-Electric 

Development of the Chott-Ech-Chergui.) 
La Houille Blanche 5 : 660 -661. 

This is a resum~ of remarks by M. Hupner accompanying the showing 
of a sound film at a meeting of the Comite Technique de la Societe 
Hydrotechnique de France in March 1950. 

The Chott Chergui contains warm mineralized ground water. 

It has been establ ished that the basin of the Chott is closed and 
that springs account for only about 10% of the infiltration. The balance 
(400-450 million m3/yr) evaporates. Wells have already produced important 
flows. 

A projec§ is in hand to divert the water to the coastal plains with 
400 mill ion m /yr being available for irrigation after developing 500 
million kwh/yr. 

1950-3. FOX, Arthur J., Jr. 
Delaware Seen as Best Answer to Four-State Water Demand. 
Engrg. News-Record Vol. 144. 2 Feb. p. 25, 26, 30. 
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A pre1 iminary report of consultants states that the Delaware 
River could produce 2000 mgd to satisfy all foreseeab le needs for 
50 years, regulate the streamflow for flood and salinity control, 
hold down pollution, foster industry, improve naviga tion and recreation , 
and develop some power. Total costs are estima ted at $940 mill ion. 
Water would be exported from the basin to New Yo r k City ~ nd Northern 
New Jersey. 

1950-4. GASSER, J. 
Chott Ech Chergui 
Encyclopedie Mensuelle d'Outre-Mer. 1: 32-34 . 

This paper describes the hydrau1 ic mechanism of the Chotts and 
outl ines the project for the irrigation of 80,000 acres and the supply 
of 30 mill ion cu m/year to the industrial area of Rel izane by means 
of pumping 130 million cu m/year from ground water, convey i ng i t in 
pipes and open channels, and developing hydro -power en route. 

1950-5. HAMMOND, Rolt 
Spanish Water Power Developments. 
Water Power 2: 44-48. 

This rapid survey of Spanish installations includes a brief 
description of a development of three watersheds southeast of Bilbao 
with the combined water then being diverted to the immediate vicinity of 
Bilbao. Total power developed in three plants is 81,000 hp. 

1950-6. HUDSON, W. 
Snowy River Scheme 
ABST. from Commonwealth Engineer Vol. 38, No.1, 1 August 50, p. 17, jpp. 
Water Power 3: 78-79. 

Field work began in December 1949 on Jindaby ne Damwh'ch will provide 
a reservoir on the Snowy River to divert it by means of a 35-mi1e tunne l 
to the Swampy Plains River, a tributary of the Murray. A separate deve l 
opment will divert the Eucumbene, dammed at Adaminaby, to the Tumut. 

1950-7. LAWSON, L. M. 
River and Tide Effects - Lower Colorado River. 
Civi l Engrg. 20: 389-391. 

Despite Boulder Dam the delta of the Colorado River is still build ing 
up. The Gi la and other tributaries carry heavy sand 3nQ ':sJ@:W>t9ait6t:; ahe the 
flood s:couring is seriously reduced. The present "summit" in a profile 
from the Gulf of Cal ifornia to Imperial Valley is at e1ev. 40. Tides in 
the Gulf can reach 30 ft. Flooding of Imperial Valley, as in 1905, could 
result if maintenance is neglected. 
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1950-8. MORGAN, H. D. 
Hydro-Electric Developments in the Serra da Lousan of Portugal. 
Water Power 2: 154-159. 

The Santa 'Luz i a Dam and Reservo iron the Rio Pamp i 1 hosa, augmented 
by diversions from the Rio Ceira and two of its tributaries, is, in 
turn, diverted by pipel ine to a power plant on the Rio Zezere with a 
net head of 984 ft. The paper stresses dam design . 

1950-9. WECKEL, M. 
The Hydro-electric Developments of the Petite Kabyl ie~ 
La Houille Blanche. Special Number: Hydraulique et Electricite Frangaises. 

p. 152-161. 

The Oued Agrioun is diverted through a headrace tunnel to a tributary, 
the Ahrzerouftis. An underground plant in this valley returns the water, 
by tail race tunnel, to the Oued Agrioun. The gross head is 1230 ft. 

The upper part of the catchment of the Oued Djen.Djen, at an elevation 
of about 2000 ft, is scarcely six miles from the sea. Pl ans exist for 
developing this head with an underground powerhouse . Completion was 
scheduled for 1955. 

1950-10. WHITE, W. F. 
Vyrnwy Aqueduct: Fourth Installment Pipel ine. 
Jnl. Instn. Water Engrs. 4: 13-45 + pl. 
DISC . 4: 45-67. 

The Vyrnwy Aqueduct suppl ies Liverpool by means of parallel pipe 
(64 miles) and four miles of tunne l s. It crosses seven rivers and six 
canals. Authorized in 1880, the installments have been constructed in 
1881-92, 1902 - 10, 1926-38, and 1947- as demands increased. The paper 
is primarily concerned with stresses and construction procedures . 

1950-11. 
AGREEMENT BETWEEN THE AUSTRIAN FEDERAL GOVERNMENT AND THE BAVARIAN STATE 

GOVERNMENT CONCERNING THE DIVERSION OF WATER IN THE RISSBACH, DURRACH 
AND WALCHEN DISTRICTS, REACHED ON 29 JUNE 1948 AND CONCLUDED ON 
16 OCTOBER 1950 . 

United Nations Legisla tive Series: Legisla tive Texts and Treaty Prov isions 
Concerning the Util ization of International Rive r s for Other Purposes 
than Navigation. p. 469-470. 

Austria agreed to the leading off of any waters of the Rissbach and 
its tributar ies : Bavaria agreed to the leading off of four streams subject 
to some low-flow restrictions. 

- 62 -



1950-12. 
AGREEMENTS BETWEEN INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPMENT 

AND IRAQ. (No. 2038) 
Wadi-Tharthar Flood Control Project 
United Nations. Treaty Series. 155: 267-351. 

The project, described briefly on p. 308-310, is intended to 
divert flood waters of the Tigris River above Sammara into the Wadi
Tharthar depression. A channel capacity of 8000 cu m/sec will be 
obtained in the 10 km of excavation required to reach the depression. 

1950-13. ANON. 
Hydro-Electric Developments in Alaska. 
The Engineer 190: 542. 

The first large-scale hydro-electric development in Alaska will 
involve tapping Lake Ek1utna, a natural reservoir seven miles by one 
mile in area at an elevation of over 800 ft, and leading the water to 
a plant at sea level by means of a 4.5-mi1e long, 9-ft diameter, tunnel. 

1950-14. ANON. 
The Scottish Scheme [C1unie] 
Water Power 2: 20-31. 

The water supply for C1unie power station of the Tummel-Garry project 
is being regularized by two reservoirs. The natural catchment has been 
augmented 79.5 sq mi - to a total of 322 sq mi - by aqueducts and tunnels 
diverting Bruar, Garry and other streams. The paper is primarily concerned 
with the construction of dams and tunnels. 

1950-15. ANON. 
Loch Sloy. 
Water Power 2: 100-101, 184-198. 

An enlarged catchment supp1 ies Loch Sloy reservoir. A tunnel through 
Ben Vorl ich diverts the water to a powerhouse under 910-ft gross head on 
the banks of Loch Lomond. The plant will be Great Britain's largest. 

Loch Sloy's natural catchment of 6.5 sq mi has been augmented to 31 
sq mi in a region of 110 to 180-inches of annual precipita tion. 

1951-1. ACKERMAN, Adolph J.; MATTHIAS, Frankl in T.; and VOGAN, George O. 
Brazil's Paraiba - Pirai Diversion Project Includes World's Largest Under 

ground Power Station. 
Civil Engrg. 21: 652-656 . CORRECTION: 22: 112-113. 

The Paraiba-Pirai Diversion takes place in two steps: (1) a 33-ft 
pump 1 ift from the Paraiba River to Santana Reservoir on the Pirai, and 
(2) a 115-foot 1 ift at Vigario pump station followed by gravity flow to 
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enlarged power plants at Fontes and Forcacava. Vigario , with installed 
capacity of 7060 cfs in five units, can function as a pumped storage unit. 
The power houses may be supp1 ied alternatively from Lages Reservoir. 

Construction and contractura1 details are emphasized. 

CORRECTION: The title should have read II ••• one of the wor1d l s 
largest ... 11 

1951-2. BOWMAN, Waldo G. 
Israel Banks on Its New Immigrants. 
Engrg. News-Record V. 146. 22 Mar p. 26-30. 7 June p. 45. 

Israel has begun the first phase of a three-phase plan to move water 
from north to south. Spring flow, the Yarkon River, and eff l uent wil l 
be transported. 

Much later a 25-mile tunnel to develop power by use of Mediterranean 
water diverted to Lake Tiberias (elev -700) is contemplated . 

. .. 
1951-3. BUHLER, A. 
Developments in Siberia 
ABST. from Wasser- und Energiewirtschaft V. 43, Jan. p. 6. 5pp. 
Water Power 3: 239-240. 

The Davydov plan proposes to re-estab1 ish the ice-age drainage from 
Siberia to the Caspian with irrigation of the Kazakstan region. The 4000 
km involved would include 1800 km in seas, lakes and reservoirs; 950 km 
in beds of old rivers; and 1200 km in new canals. One of the proposed 
artificial reservoirs would have an area of 250,000 sq km. 

1951-4. ODOM, Leo M. 
Atchafa1aya Diversion and Its Effect on the Mississippi River. 
Trans. Amer. Soc. Civil Engrs. 116: 503-547. 

"Diversion of water from the Mississippi River to control floods has long 
been a disputed procedure. One of the most reiterated contentions of its 
opponents has been that the Mississippi River would adjust its capacity below 
the diversion to the lesser requirements, as the diversion increased, and 
that therefore there would be no net gain in total capacity." 

liThe control of the Mississippi River and of its tributaries is the 
largest civil works project which any government of any country has ever 
undertaken .11 

liThe only possible conclusion from the data is that the Mississippi 
River has not lost capacity as the Atchafa1aya enlarged ... " 

Many references are cited. 

The paper is discussed by E. F. Sal isbury, James F. Halsey, and Jere 
W. Higgs. 
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1951-5. RICH, George R. 
New York1s Delaware Aqueduct Develops Hydroelectric Power. 
Civi 1 Engrg. 21: 710-714. 

Powerp1ants are located at the ends of the 25-mi1e long East 
Delaware tunnel and 5-mile long Neversink tunnel which divert water 
from the Delaware Basin to Roundout Reservoir which is, in turn, 
headpond for an 85-mi1e long tunnel to New York City. The plants are 
operated by private uti1 ities in exchange for prior rights to the 
diverted water. They will revert to the City in 50 years . 

1951-6. RICHARDSON, P~ E. 
The Tracy Pumping Plant - Central Valley Project of Cal ifornia . 
Trans. Amer. Inst. E1ectr. Engrs. 70: 1536-1546. 

The Tracy pumping plant, capable of lifting 4600 cfs, 197 ft net 
(from elev. 4 to elev. 201), is the key unit in transferring Sacramento 
River water to the San Joaquin. The paper describes plant, pumps, and 
auxi1 iary equipment. 

1951-7. SEIVE, Roger 
The Issarles-Montepezat Scheme. 
ABST. from Equipement Mechanique des Mines Vol . 29, No. 259, Mai 1951, 

p. 19. 2pp. 
Water Power 3: 318-319. 

A catchment of 200 sq km in the Loire basin which drains naturally 
to the Atlantic has been diverted by means of a 17-km tunnel to the 
Ardeche, a tributary of the Rhone. 

1951-8. UNDERHILL, H. W. 
The Chott Ech Chergui in Algeria. 
Geog. Jn1. 117: 366-367. 

This paper describes hydrologic investigations of the mechanism of the 
Chott and sketches the pilot development of 140 cfs to water a mill ion 
sheep on the High Plains (15 to 20 cfs) and irrigate a coastal region 
100 miles to the north. 

Ultimately 700 to 1000 cfs may be obtainable. It would be 1 i f ted 
. about 300 feet over a range of hills and then dropped through hydro plants 
to a fertile plain 3500 feet below. 

1951-9 . 
AGREEMENT BETWEEN THE GOVERNMENTS OF FINLAND AND NORWAY ON THE TRANSFER 

FROM THE COURSE OF THE N~~T~MO (NEIDENl RIVER TO THE COURSE OF THE 
GRANDVIK RIVER OF WATER FROM THE GARSJOEN, k4ERRINGVATN AND 
FORSTEVANNENE LAKES, SIGNED AT OSLO ON 25TH APRIL 1951. 
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United Nations Legislative Series: Legislative Texts and Treaty Provisions 
Concerning the Uti1 ization of International Rivers for Other Purposes 
than Navigation. p. 609-610. 

Diversion of the lakes mentioned, in Norway, would improve power 
production. Fish ladders were to be provided. 

1951-10. ANON. 
Water Power and Water Storage in 1950. 
The Engineer 191: 42-44, 98-100. 

Describes diversions in discussing the developments in Scotland 
(Loch Sloy, Tumme1-Garry, Mu11ardoch, etc.) and Ceylon (Kehe1gamu Oya
Maske1iya Oya). 

1951 -1 1. ANON. 
The Breada1bane and Ki1me1fort Hydro-Electric Schemes. 
The Engineer 191: 453-454. 

The Breadalbane scheme will have a watershed of 186 sq ml In 
Perthshire, incorporating the Lawers project (Loch Tay). The Ki1me1fort 
scheme will have an 11-sq mi catchment. Both incorporate diversions to 
increase power heads and uti1 ize storage more effectively. 

1951-12. ANON. 
Six-mile Tube, Seven Plants for Colorado Power, Water. 
Engrg. News-Record Vol. 146. 24 May. p. 27. 

The U. S. Bureau of Reclamation has announced the Gunnison-Arkansas 
Project with a six-mile tunnel under the Continental Divide to irrigate 
322,000 acres, furnish 104,800 kw and supplement the water supp1 ies of 
Colorado Springs, Pueblo, and eight other Colorado communities . 

Diversion of 69,200 ac-ft/yr is involved. Congress must act yet. 

1951-13. ANON. 
Cal ifornia May Bring Water Down-state. 
Engrg. News-Record Vol. 146. 7 June p. 25. 

Legislative approval is being sought for a plan to divert water from 
the Feather River at Oroville Dam to Alameda-Santa Clara, Santa Barbara
Ventura, and San Diego. Quantities and costs are cited. 

1951 -14. ANON. 
A Tale of Two Pipe1 ines - Parallel but 28 Years Apart. 
Engrg. News-Record Vol. 146. 28 June p. 34-36. 
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Twice Tulsa has crossed Verdigris and Grand Rivers to water sources 
on Spavinaw Creek sixty miles east in the Ozarks. 

1923: 
1951 : 

25 mgd: 
38 mgd: 

1951-15. ANON. 

mule teams and steam engines on a termporary railway. 
bulldozers and backhoes. 

The Incode1 Plan - A Progress Report. 
Engrg. News-Record Vol. 146, 28 June p. 104. 

The consulting engineers reported in September 1950. Legislative 
action by New York, New Jersey, Pennsylvania and Congress is required. 
Delaware may act later if it so desires. New York City needs water. 
Plans exist to call a special session of the legislatu re if New Jersey 
and Pennsylvania approve the plan. New Jersey's legislature has approved. 
Its water needs are perhaps more critical than New York's. Pennsylvania 
with plenty water, though of poor qual ity, is delaying. A two-state pact 
is hinted at. 

1951-16. ANON. 
Triple Water Diversion for Brazil Power. 
Engrg. News-Record. Vol. 147. 5 July p. 28 -30. 13 Sept. p. 47. 

In 1913 a diversion for power was opened from the Pirai River to 
the Lages River by means of an 8.5-km tunnel. To increase the power 
supply by 820,000 kw the Paraiba-Pirai scheme "consists of damming one 
river and pumping water from it into a reservoir formed by damming a 
second valley, from which the stored water from the two streams is to be 
pumped to a still higher level in a third valley. From this point it is 
to be drawn for power generation in a fourth valley . .. " 

Pumped-storage operation is included at the second 1 ift. Dimensions 
and other data are included in the paper. 

F. T. MATTHIAS, in the 13 Sept. issue, calls attention to two errors. 

1951 .. 17. ANON. 
Feather River Project Authorized. 
Engrg. News-Record Vol. 147. 12 July p. 25. 

The Cal ifornia legislature has authorized the issuance of bonds to 
finance the bill ion-dollar project to divert water to Southern Cal ifornia. 

1951-18. ANON. 
Production Line Methods Speed Large Austral ian Water Pipel ine. 
Engrg. News-Record V. 147. 19 July p. 48. 

This paper concentrates on the pipe-laying procedures for two 
parallel pipel ines which will carry water from Warragamba Dam on the 
Warragamba River to Sydney crossing the Nepean River en route. 
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1951-19. ANON. 
Central Valley Begins Big Operations: More Water Released, Pumping Starts. 
Engrg. News-Record. Vol. 147. 2 Aug p. 28. 

The major features are complete after 14 years of construction. The 
system--Shasta Dam, Tracy Pumping Plant, the Tracy-Mendota Canal (120 miles), 
and the Friant-Kern Canal (160 mi les) wi 11 supply power , municipal and 
industrial water, irrigation, and salt-water flushing . 

The Central Valley Project is a modification of the 1931 IIState Water 
Plan .11 

1951-20. ANON. 
World1s Biggest Aluminum Plant. 
Engrg. News-Record Vol. 147. 29 Nov p. 40, 43. 

Canyon Dam on the Nechako, a tributary of the Fraser River, will 
interconnect a series of lakes to create Tahtsa Lake. A 10-m i1e long 
tunnel will divert the lake water to a power plant at sea level (Kemano) 
with a gross head of 2590 ft. 

1951-21. ANON. 
Austral ian Developments. 
Water Power 3: 89-98. 

This paper is an inventory of the hydro-electric developments of the 
Commonwealth with emphasis on power station equipment. Projects described 
which involve diversion include 

Tasmania: Great Lake, Tarra1eah and Tungatinah 
Victoria: Kiewa with 150 mi of collecting channels 
New South Wales: Snowy Mountains. 

1951-22. ANON. 
The Loch Fannich Development. 
Water Power 3: 384-393. 

Loch Fannich, with an area of 3.5 sq mi at elevation 822, was diverted 
by means of a 3.75-mile long 10-ft diameter tunnel to the Grudie River 
at Loch Luichart. The tunnel connection was made by blasting a final 
plug under water. The natural catchment of Loch Luichart is being aug
mented by about 55 sq mi. 

1952-1. FELKNER, Byron G. 
Ek1utna is USBRls First Project in Alaska. 
Engrg. News-Record. Vol. 149, 11 Sept. p. 35-36. 

A 4.5-mile, 9-ft diameter tunnel from Ek1utna Lake to the Knik River 
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(elev. 867.5 to elev. 35±) will permit the generation of 159 mill ion 
kwhr/yr for the Anchorage area. An underwater intake permits winter 
withdrawal below a thick ice cap. 

1952-2. HUBER, W. G. 
Alcan-British Columbia Power Project Under Construction. 
Civil Engrg~ 22: 938-943. 

With maps and cross-section this paper describes the damming of the 
Nechako River, a tributary of the Fraser, to convert a series of natural 
lakes into a 335-sq mi reservoir at elev. 2800. Twin tunnels 25-ft in 
diameter and 10-miles long carry 4500-cfs each to an underground power 
plant at elev. 210. 

Alternative developments of the inland lakes near the heads of fjords 
along the British Columbia coast were investigated. The problems encountered 
in opening the rugged territory for construction are described. 

1952-3. McCASLAND, S. P. 
Water from Pacific Northwest for Deserts of Southwest. 
Civil Engrg. 22: 143-146. 

The first report of the United Western Investigation has been approved 
by the Bureau of Reclamation and awaits the signature of the Secretary of 
the Interior. "This investigation is a long-range reconnaissance of the 
entire West, with the objective of determining whether prospects of large
scale inter~basin water transfers are sufficiently attractive to warrant 
further investigation." With generous calculations of ultimate use, 240 
MAF/yr would still waste to the sea in the Northwest. Fifty mill ion new 
acres could be irrigated with the surplus. 

The Klamath, Rogue, Umpqua, and other rivers south of the Columbia 
are " undoubtedly adequate for a great many decades" in supplying Southern 
Cal ifornia. The plan studied in greatest detail involves an 800-ft high 
dam at the mouth of the Klamath with 6 MAF/yr flowing by gravity to the 
Sacramento-San Joaquin Delta. Nevada and Arizona would be served by sub
stituting Klamath water for American, Owens, and Colorado water and 
rediverting these sources. The Colorado River Aqueduct would be retained as 
a standby. 

1952-4. NOBLET, Louis 
Hydraulique frangaise en Afrique du Nord et Proche-Orient. (French Hydraul ic 

Developments in North Africa and the Near East.) 
L'Eau 39: 153-156, 171-175, 189-194. 

Algeria (p. 153-156). 

The conduit from Beni-Bahdel dam to Oran has an interior diameter of 
1.10 m, a length of 165 km, and pressures to 30 kg/cm2 . Power is developed 
en route. 
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1952-5. POE, Stephen H. 
The Central Valley Project. 
Water Power 4: 215-220, 263-266. 

The first integrated operation of the Central Valley Project began in 
August 1951. Features of the project are Shasta Dam, world's second 
highest; Friant Dam, one of the world's largest concrete barriers; Tracy 
pumping plant, second largest in the world; and the huge man-made rivers, 
the Delta-Mendota and Friant-Kern Canals. The history, purpose, and features 
are described. 

1952-6. RICE, H. R. 
Aluminum Venture in British Columbia. 
Compo Air Ma~ 57: 214-220, 252-259, 282-287. 

The Kemano-Kitimat installation of Alcan will represent an ultimate 
capital expenditure of a half bill ion dollars. No U. S. funds are involved. 
Kenney Dam on the Nechako creates a lake at elevation 2800. Later a minor 
dam on the Skeena River wi]l provide for diversion from Nanika and Kidprice 
Lakes at elev. 3106 by means of a 3.6-mile, 13-ft tunnel. Construction, 
particularly rock excavation in tunnel and underground powerhouse, is 
vividly described in words and pictures. 

1952-7. RICE, H. R. 
The Nechako-Kemano-Kitimat Project 
ABST. from Canad. Min. Jnl. Vol. 73, June 1952, p. 79, 8 pp. 
Water Power 4: 476-478. 

This is a description of the project based on the creation of a l50-mi1e 
long lake by Kenney Dam on the Nechako, with diversion through the divide for 
power production at Kemano. The installation "includes the construction of 
the greatest hydro-electric power development ever financed by private capital." 

1952-8. SPENCE, George 
Water for the Prairies. 
Canad. Geog. Jnl. 44: 48-57. 

This is a popular-style presentation of the progress on the St. Mary 
River project which includes the following diversions: 

Waterton R. to Belly R. 1400 cfs 
Belly R. to St. Mary Res. 2000 
St. Mary Res. to Milk R. Ridge Res. 3200 
Milk R. Ridge Res. to Verdigris Res. 600 

1952-9. UNDERHILL, H. W. 
Development of Water Resources in Algeria, with Particular Reference to 

the Chott Chergui Project. 
Econ. Geol. 47: 84-100. 
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The paper sketches the topography and hydrology of Algeria and describes 
the hydrau1 ic engineering developments designed to develop the country. 

The Chott Chergui has a drainage area of 15,000 sq mi contributing to 
a Chott of 770 sq mi. It is conjectured that the Chott evaporates some 
12 inches per year of water which could be salvaged by low-1 ift pumping. 
Possible uses include watering points for sheep in the High Plains and 
irrigation water for the coastal plain with power developed in a 2300-foot 
usable head. With 460 cfs, this would yield 400 mill ion kwh/yr. An ultimate 
flow of 700 to 1000 cfS is anticipated. 

A pilot project is under construction. 

1952-10. WHETSTONE, George A. 
Water Power in Arid Regions . 
The Southwesterner Vol. 9, Sept. p. 10-12, 16. Oct. p. 8, 9. Nov. p. 10, 11, 13. 

The paper discusses adaptations to irregular streamflow -- seasonal 
industry, steam standby, reservoirs, interconnection, and pumped storage 
with examples of plants employing them. A description of the diversions to 
the Lac de la Girotte, France, is included. 

1952-11. WISE, L. L. 
Setting up Shop in the Wilderness for Huge Aluminum Hydro Project. 
Engrg. News-Record Vol. 149, 25 Sept. p. 32-34, 37. 

Kemano is 368 air miles north of Vancouver and ten expensive road 
miles from the dock. Power will be supp1 ied to Kitimat, 50 miles from 
Kemano. 

Kenney Dam on the Nechako River, 150 miles to the east, backs water 
into seven interconnected lakes for diversion through the Kemano power plant . 

1952-12. ANON. 
The Central Valley Project, Cal ifornia. 
The Engineer 193: 122-124, 162-165. 

This is a review of the geography, hydrology, and history of develop
ment of the Central Valley. The units--dams, canals, pumping stations--of 
the Central Valley Project are described and the scheme of operation is discussed. 

1952-13. ANON. 
The Kings River Power Plan of the Burea u of Reclamation. 
The Engineer 193: 775-776. 

The Secretary of the Interior has proposed a power development of the 
North Fork of the Kings River by means of six power plants as a modification 
of a portion of the Central Valley Project. The plants would provide a firm 
power supply for pumping project water from the Friant-Kern Canal to 
irrigation districts along the canal. 
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1952-14. ANON. 
The Central Valley Project, Cal ifornia. 
Engineering 174: 4-5, 38-39 + pl. 

The geography, history and hydrology of the basin are described and 
the plan of development is outl ined. The paper is based on a United 
States Senate Document entitled liThe Central Valley Basin." 

1952-15. ANON. 
The Tracy Pumping Plant of the Central Valley Project, Cal ifornia. 
Engineering 174: 425-426, 463-465 + plates. 

The Tracy pumping plant serves to perform the major purpose of the 
Central Valley Project--the transferring of water from north to south. It 
provides a 1 ift of 197 feet with six pumps handl ing 767 cfs each and 
requiring a total of 135,000 hp. Major emphasis is on the pumping station 
structure and equipment. 

1952-16. ANON. 
The Glen Affric Scheme of the North of Scotland Hydro-Electric Board. 
Engineering 174: 457-460, 489-492, 553-555 + pl. 

A gravity dam at the outlet of Loch Mullardoch on the River Cannich 
diverts water via a 3 1/4-mile tunnel to Loch Beinn· a Mheadhoin on the 
River Affric with development of power. The water is then used again for 
power at Fasnakyle with the catchment being further augmented by diversion 
of three tributaries into the lower tunnel. 

Planning, construction and operation are described. 

1952-17. ANON. 
Birmingham Waterworks: The Claerwen Dam. 
Engineering 174: 530~531, 559-562 + pl. 

Birmingham secured water rights on the River Elan and its tributary 
the River Claerwen in 1892. Three dams on the Elan and an aqueduct 73 miles 
long with an ultimate capacity under gravity flow of 75 mgd constituted the 
first stage. The second stage, Claerwen Dam, increasing the effective 
watershed to 71 sq mi, has just been completed. 

1952-18. ANON. 
Six-Mile Bore Completed Under Utah Mountain. 
Engrg. News~Record, Vol. 148. 3 Jan p. 29. 

The 9.5-foot tall horseshoe tunnel will carry 600 cfs from the North 
Fork of the Duchesne R. [Colorado River Basin] to the Provo River [Salt Lake 
BasinJ. 30,000 ac-ft/yr will be diverted. 
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1952-19. ANON. 
The Tiber Valley Scheme. 
Water Power 4: 44-47, 53. 

The rivers Tiber, Chiani, Pagl ia , Marta and Arrone and the ir associated 
lakes Bolsena, Vico and Bracciano are being developed into an integrated 
power source by means of mUltiple diversions and pumped-storage. The paper 
is concerned with the power plant desc riptions; 1 bill ion kwh/yr will be 
generated. 

1952-20. ANON. 
Hydro-Electric Projects in North Wales. 
Water Power 4: 169-173. 

Catchments are being extended by diversions from adjacent watersheds 
to supply power plants at Dolgarrog, Maentwrog , and Ffestiniog. Maps of 
the three vicinities are included . 

1952-21. ANON. 
The Volturno-Garig1 iano Scheme. 
Water Power 4: 204-209, 236 . 

Water from the Volturno River is diverted in the amount of 465 cfs 
through the Rocca d'Evandro underground power house to util ize a 460-ft 
head. The tailrace, augmented f rom the Peccia River to a total of 635 cfs, 
is diverted through the Sant'Ambrogio plant to utilize a further 66 feet 
before being discharged to the R. Garigl iano. The paper emphasizes the 
tunnel construction on the head race of the upper plant. 

1952-22. ANON. 
New Zealand Scheme. 
Water Power 4: 363. 

Tenders are about to be called for the first stage of a scheme " 
(Braeburn scheme) to 1 ink Lakes Rotoiti and Romroa with each other and with 
several rivers for a power development. 

1953-1. DEXHEIMER, W. A. 
Vast Hydro Scheme Beckons U.S. Contractors. 
Engrg. News-Record Vol . 150, 5 Feb. p. 58, 60, 63, 66. 

Plans and specifications for a 14-mile, 21-foot diameter tunnel 
designed for reversible flow between Adaminaby Reservoir and Tumut Pond 
were to be released shortly. A 287 -foot -deep shaft would provide an i ntake 
for the Tumut River en route. Power and irrigation were major considera t ions. 

A map shows an early version of the projected Snowy Mountains Scheme. 
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1953-2. DICKINSON, M. L. 
Construction Starts on Cherry Valley Dam--Newest Unit in Hetch Hetchy System. 
Civil Engrg. 23: 308-310. 

Cherry Valley Dam will increase the municipal water and power outputs 
of Hetch Hetchy and will simultaneously increase flood control and provide 
incidental benefits in recreation and irrigation. The paper is devoted to a 
description of the 315-ft high earth and rock dam and to its construction. 

1953-3. DIEMER, Robert B. 
Expansion of the Colorado River Aqueduct System. 
Jn1. Amer. Wtrwks. Assn. 45: 397-404. 

The Metropol itan Water District consisted originally of 13 cities with 
an area of 600 sq mi. The 1945-51 drought raised these figures to 47 cities 
plus suburban areas and 1570 sq mi. The paper describes augmentations to 
the distribution system. 

1953-4. EDMONSTON, A. D. 
Cal ifornia Proposes Diversion of Feather River Water to Southern California. 
Civil Engrg. 23: 229-231. 

An evolving plan for the supply of water in Cal ifornia would indicate 
that Cal ifornia's own water, "including its rights to the water of the 
Colorado River," is sufficient to meet the probable ultimate needs of the 
state. Sites for reservoirs to store 15 MAF in the Sacramento Valley and 
16 MAF in the North Coastal area have been identified. Oroville Dam, 
on the Feather River, is to be the first of a series of large multipurpose 
dams on northern Cal ifornia rivers. It will be able to release 2 . 7 MAF/yr 
to flow to the Sacramento-San Joaquin delta. Thereafter, pumping in a 
567-mileaqueduct can supply the San Joaquin Valley, the south coastal 
area, and--by branches--San Francisco and other Coastal cities. 

It is emphasized that this must be additional water, not substitutional. 

1953-5. EGGLESTON, Wilfrid 
The South Saskatchewan River Project. 
Canad. Geog. Jn1. 46: 232-243. 

A Royal Commission on the South Saskatchewan River Projec t reported 
in Oct. 1952. The Report was tabled in the House of Commons in Jan. 1953. 
The project, involving storage of 8 MAF by dams on the South Saskatchewan 
and Qu'Appef. with diversion to the Qu'Appel1e has a low benefit-to-cost 
ratio. Alternatives suggested include diversion by pumping to satisfy high
value uses such as the Regina and Moose Jaw municipal and i' industria1. The 
Will iam Pearce Scheme (Red River Diversion) of 1921 is again being advocated. 
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It would divert from the North Saskatchewan to the Clearwater, divert 
again to the Red Deer, and again by a series of lakes and canals to the 
vicinity of Saskatoon. liThe one assertion which may be made with some 
conviction by any student of the subject is that the invaluable water 
resources of the Saskatchewan River, for both irrigation and power, will 
some day be fully harnessed, by one scheme or another, for the benefit of 
the prairies and of all Canada . l

; 

1953-6. GAUTIER, Marcel 
La ressource aquifere du bassin du Chott Chergui (Oranie) -- (The Aquifer 

in the Basin of the Chott-Ech-Chergui, Oran) . 
XIX Congres Geologique International. Alger 1952. 

Tome II Donnees sur l'Hydrogeologie Algerienne (Vol. I I. Data on Algerian 
Hydrogeology.) p. 3-11. 

Reprint in Comptes Rendus de 1e Congres . Fasc. 8, pp. 233-242 . (1953) 

The mechanism of the Chott Chergui as an evaporation pan for its 
drainage basin is described with cl imatologic, geologic and hydrologic 
measurements and hypotheses discussed. 

Four wells are being drilled with production scheduled for the beginning 
of 1953 to test the productivity of the Chott and to obtain two to four cu m/ 
sec (70-140 cfs) for irrigation in the region of Re1 izane. 

A map is included. 

1953-7. HUBER, W. G. 
Tunnels and Underground Penstocks Require a Mi ll ion Cubic Yard Rock 

Excavation. 
Civil Engrg. 23: 102-107. 

This is a report of construction progress on the Nechako-Kemano project 
in British Columbia. The first stage involves one 25-ft diameter tunnel 
supplying two ll-ft diameter penstocks to develop 1,120,000 hp in eight units . 

1953-8. HYDRO-ELECTRIC COMMISSION OF TASMANIA 
Hydro~Electric Power in Tasmania. 
Water Power 5: 323-331. 

The Central Plateau, with elevations from 2000 t o 4000 ft and containing 
several natural lakes, is almost uninhab i ted . The Ouse River wa s d iverted 
by a 5-mile canal to Great Lake in 1923. Subsequent and proposed developments 
involve an intricate network of diversions. A schematic ·perspective of the 
Tungatinah Development (p. 329) shows many of these. 

1953-9. 10NIDES, M. G. 
The Disputed Waters of Jordan. 
Middle East Jnl. 7: 153-164. 
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The author, irrigation consultant to the kingdom of Jordan, sketches 
the history of developments in Palestine, including early plans for valley 
development along the Jordan. He includes mention of the plan prepared by 
Sir Murdoch MacDonald and Partners based on lithe general principle, which 
to our mind has an undoubted moral and natural basis, that the waters i n a 
catchment area should not be diverted outside that area unless the require
ments of all those who use or genuinely intend to use the waters within the 
area have been satisfied'" He quotes Bowman (1951-2) on the Zionist plan 
to divert the entire flow of the Jordan to the coastal area, replacing it 
by water from the Mediterranean for a power head at Lake Tiberias (elev. -700). 

1953-10. LAWTON, F. L. 
Electrical Aspects of Alcan's Kemano-Kitimat Hydroelectric Power Development. 
Trans. Amer. Inst. Elect. Engrs. 72: III: 1019-1031. 

Kenney Dam provides storage of 20 MAF and a regulated flow of 6920 cfs. 
The paper describes the penstocks, turbines and electrical equipment in the 
power house. 

1953-11. MARCELLO, Claudio 
The Bau Muggeris Dam 
[TRANS. from L'Energia Ellet. Vol. 28, No.6, 1951.] 
Water Power 5: 4-13, 59-64, 97-102. 

The headwaters of the River Flumendosa were diverted to the River Sa 
Teula to create a 700 m fall util ized by three power plants connected by 
tunne l s. A map and profile are included. The paper emphasizes the Sardinian 
hydrology and the design and construction of the dam. 

1953-12. MATTHEW, Raymond 
Use of Colorado River Water in Cal ifornia. 
Proc. Amer. Soc. Civil Engrs. Vol. 79, Sep. No. 347, 14 p. DISC. Sep. No. 

463, p. 3-4. Sep. No. 621, p. 1-2. 

This is an outl ine of the history and operation of the Palo Verde, 
Imperial and Yuma Irrigation Districts and of the Metropol itan Water District. 

DISC. R. GAIL BAKER: Sep. 463, p. 3-4. Cal ifornia contributes 0.08% of 
the flow of the Colorado River, and its Colorado Supply is a small per
centage of its total water resources. Arizona has no other source of 
surface supply. 

CLOSURE: Sep. 621, p. 1-2. Baker's comments are extraneous. Legal issues 
were excluded from the scope of the paper. 

1953-13. WHITLOCK, Ernest W. et al 
Water Supply Engineering - Report of the Committee on Water Supply Engineering 

of the Sanitary Engineering Division for the Period Ending September 30, 
1951 . 

Proc. Amer. Soc. Civil Engrs. Vol. 79, Sep. No. 164, 33 p. 
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Diversion projects discussed in this review of American developments 
in water supply include Incodel, the Provo River--Duchesne tunnel for 
Salt Lake City and irrigation, the Cachuma project for Santa Barbara and 1 
irrigation, Hetch Hetchy, ~ okelumne Aqueduct, the M etropol itan Water District 
Supply for Southern Cal ifornia and others. 

121 References are cited. ~ost of them are not concerned with inter
basin diversion. 

1953-14. ANON. 
Projet d'irrigation dans Ie Sud-Oranais ' (Irrigation Project in Southern Oran.) 
Encyclopedie mensueIIe d'Outre-Mer. Tome 3, p. Ixxix. 

Some test borings substantiate the hypothesis of the fresh water 
availabil ity under the salt crust of the Chott Chergui. 

Irrigation of 50,000 acres, watering of sheep, and production of 
120 mill ion kwh/yr is foreseen. 

1953-15. ANON. 
Water Power in the Italian Alps. 
The Engineer 195: 230-232, 266-269, 302-304, 338-340, 374-376, 410-414, 

446-448, 482-485, 518-521. 

This survey of installations stresses dams and powerhouses . The 
following diversions are mentioned: 

The headwaters of the Noce River are to be diverted into the Sarca 
River. This latter is among streams diverted by tunnels into Lake 
Mol veno (p. 2.66). 

Two lakes in Italy store headwaters diverted from the Spol and Adda 
Rivers to supply power plants on the Spol in Switzerland and on the Adda 
in Italy (p. 374-375). 

Diversions augment the supplies for Belviso (p. 413), Lumiei (p. 446), 
and \81 gr i sanche (p. 521). 

1953-16. ANON. 
The North of Scotland Hydro-Electric Board's Annual Report. 
The Engineer 195: 425. 

Augmentation was underway on the catchments of the Sloy, ~nnich, 

Cowal and Lussa schemes. 

1953-17. ANON. [Based on a paper by F. L. LAWTON]. 
The Nechako-Kemano Hydro-Electric Scheme in British Columbia. 
The Engineer 195: 777-779, 811-812 . 
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This is a general description of the project, then under construction) 
to supply the power for aluminum smelting at Kitimat. The ultimate installed 
capacity will be the second largest in the world, ~ rand Coulee being first. 
The catchments of Nanika and Kidprice Lakes will be added to the present 
development of Tahtsa Lake and adjacent watersheds in the ultimate develop
ment. Details are given on Kenney Dam, other impounding structures, the 
diversion tunnel, penstocks, underground power house, and transmission 1 ine. 

1953-18. ANON. 
The Water Power Resources of Europe. 
The Engineer 196: 54-55. 

Th is is a rev i ew of the report IIHydro-e 1 ectr i c Potent i ali n Europe 
and Its Gross, Techn i ca 1 and Econom i c Lim i ts" pub 1 i shed by the U. N. 
Economic Commission for Europe. 

The findings were that more power will be available than had previously 
been considered feasible. Six reasons for this conclusion include: 

lI(a) integration of projects, including large-scale diversions of 
water to concentrate head; ... 11 

1953-19. ANON. 
The Water Supply Problem in Texas. 
The Engineer 196: 303. 

A billion dollar reservoir-canal scheme for the Gulf Coast is included 
in a recent Bureau of Reclamation study. ~r the High Plains and Trans
Pecos regions only austerity is proposed. 

1953-20. ANON. 
Hydro-Electric Developments in Scotland. 
Engineering 175: 182. 

The Breadalbane scheme involves a number of catchment augmentations 
and diversions. Amenity, fisheries, and water quality received consideration. 

1953-21. ANON. 
Report Seen Final Block to Incodel. 
Engrg. News-Record \b1. 150. 12 Feb. p. 21. 

Consultants to the State of Pennsylvania have recommended that the 
state refuse to join with New York, New Jersey and Delaware in the creation of 
an Int~~state Commission on the Delaware (Incode l) with provision for 
out-of-basin diversions. 

1953-22. ANON. 
Incodel Plan Countered by Consultants. 
Engrg. News-Record \b 1. 150, 19 Feb., p. 48. 
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New Jersey, Delaware, and New York have legislated to fo rm a 
compact on the Delaware River (Interstate Commission on the Delaware: 
Incodel). Pennsylvania is expected to refuse to join, rely i ng instead 
on an alternative plan for developing the Susquehanna and Delaware 
basins, with an interconnection. \iaps show both schemes. 

1953-23. ANON. 
New Life1 ine for 12 Thirsty Texas Cities. 
Engrg. News-Record \b1. 151, 16 July, p. 43, 44, 47, 48. 

Water demands in Amarillo, Lubbock, and other cities of the High 
Plains are exhausting ever-more-expensive ground water. Legislation has 
cleared the way for development of a supply of 125,000 - 150,000 acre-ftl 
yr from the Canadian River with del ivery through 365 miles of conduit. 

No direct irrigation is involved though sewage effluen t will be used 
for this purpose to some extent. 

1953-24. ANON . 
Alberta's Water~Power Resources . 
Water Power 5: 52-58. 

This paper is a br ief inventory of power sites, developed and 
po ten t i a 1, inA 1 be r t a . 

Existing diversions in the Bow River system include the tailrace 
from Three Sisters plant diverting water to the Spray plant, and b host 
diversion from the ~host River, a tributary, to storage and power in a 
chain of plants on the Bow River. 

A proposed diversion of the Wild Hay River, augmented by diversion 
of the Snake Indian River, to the Athabasca would develop 500 cfs with 
a fall of 600 feet. 

1953-25. ANON. 
tIl rande D i xence. 
Water Power 5: 82. 

To provide winter power production in Switzerland theCGra nde 
Dixence Project, under construction, will col lect wate r f rom some twenty 
glaciers and dive rt i t through 80 miles of t un nel to a rese rvo i r created 
by a dam 900-feet high. 

1953-26. ANON. 
Snowy M ounta i ns. 
Water Power 5: 131-139, 164-172, 204-212. 

The Snowy ~untains development will provide supplemental irrigation 
water (2.3 .'1AF/yr) and 3 million KW of hydro power. The project would be 

- 79 -



solvent if based on power alone. Structures will include 7 major dams, 
16 power stations, 86 miles of large-diameter tunnels and 500 miles of 
gathering canals. Victoria's primary interest was power; that of New South 
Wales was irrigation. Each had proposed schemes for the Snowy Mountains. 
A joint Commonwealth--New South Wales--~ctoria study led to a plan for 
two inter-related but physically separate developments . Construction on 
some parts is under way while the overall plan is being refined. The 
paper, with maps and profiles, emphasizes the construction program and, in 
particular, Guthega tunnel. 

1953-27. ANON. 
The Paralba-Piral Diversion 
Water Power 5: 286-293. 

In a portion of Brazil a plateau parallels the coast with elevations 
ranging from 1000 to 2500 feet . "1ost rivers rising on it flow inland, 
but the Lajes River flows in a series of Cascades to the coast. The 
Piral was diverted to the Lajes in 1913 by a 5-mile gravity-flow tunnel. 
A recent development diverted 5650 cfs from the Paralba, conveyed it nearly 
20 miles, raised it 148 ft to estab1 ish an 1130-ft head with discharge to 
the Lajes. The paper emphas izes plant descript ions . 

1953-28. ANON. 
The Juan Carosio~oyopampa Power Station. 
[TRANSL. from the Schweiz Bauzeitung Nos. 3 and 4, 1953] 
Water Power 5: 402-409, 457-464. 

The Juan Carosio-~yopampa plant on the Rio Santa Eulalia on the 
Pacific slope of the Andes supplying Lima depends for low-water on some 
15 mountain lakes . Consideration is being given to diverting wate r from 
the Amazon catchment at elev. 4470 m. by means of a 14-km aqueduc t and 
10-km tunnel and of diverting from the Rio Rimac to the Rio Santa Eulalia. 

1954-1. BOw.1AN, Waldo G. 
Single Hydro Project Doubles 'Morocco's Power. 
Engrg. News-Record \b 1. 152, 11 Feb. p. 42-45. 

Two miles below Bin e1 Ouidane dam water is diverted from the 
Oued el Abid by means of a 6.5-mile tunnel and 775-ft drop through the 
Afourer power plant to supply irrigation water for 250,000 acres in the 
valley of the Oum er Rebia. Construction information is s t ressed. 

1954-2. CLARK, Paul 
Kitimat ~ A Saga of Canada. 
Can ad. G eo g. J n 1. 49: 1 52- 1 73 . 

This is a comprehensive profusely illustrated account of the Nechako
Kemano-Kitimat project. 
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1954-3. DEBENHAM, Frank 
Embarrassment of Water. 
Chap. 4 of "Kalahari Sand" (p. 84-105) G. Bell and Sons, Ltd., London. 

The northwest corner of the Bechuanaland Protectorate has a superfluity 
of water. The Okavango drains to swamps in a closed basin with occasional 
overflow to some salt flats. The Zambesi, Kwando, and Okavango, all roughly 
parallel, interconnect during floods. 

Prof. E. H. L. Schwarz proposed to divert the three rivers to the 
Kalahari for irrigation and cl imate modification. An expedition led by 
Dr. A. L. DuToit in 1925 rendered a severe report pointing out difficult 
topography and denying the abi1 ity to augment rainfall by providing water 
for evaporation. The report recommended alternative developments. 

Other schemes, all based on insufficient surveys, have proposed 
irrigation use in the Kalahari or near the swamps. International compl i
cations exist in that much inflow is from Angola. The area has potential 
value. 

1954-4. FRIEL, Francis S. 
Water Supply Problems. 
Proc. Amer. Soc. Civi 1 Engrs. \b1. 80, Sep. No. 555. 7p. 

Industrial development in the Delaware River \alley is increasing 
rapidly; the required water supply must be protected. 

New York City proposed in 1929 to divert 600 mgd from the Delaware. 
A suit by New Jersey, joined by Pennsylvania, resulted in a decree limiting 
the diversion to 440 mgd. New York City filed in 1952 for modification asking 
800 mgd. This amount and 100 mgd requested by the State of New Jersey for 
the De1aware p Raritan Canal were granted on 7 June 1954. 

liThe problem [of the Delaware] is too much water now and too 1 itt1e 
water later." 

1954-5. tOMES FERNANDES, L. H. 
The Salamonde Hydro-Electric Scheme. 
Water Power 6: 408~418, 449-456. 

A dam at \enda Nova on the Robagao River diverts its flow to Vila 
Nova power station in the ~lley of the Carado River. A series of plants, 
of which Sa1amonde is one, uti1 izes the tai1water of Vila Nova. Design 
and construction are emphasized. 
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1954-6. JUDD, William R. 
Foundation Problems of the Ek1utna Project. 
Proc. Amer. Soc. Civil Engrs. Vol. 80, Sep. No. 444,22 p. 

Ek1utna Lake is a natural lake on Ek1utna Creek with a supply 
from Ek1utna Glacier plus annual precipitation. A ten-foot dam at 
the outlet of the lake was added in an earlier development. The 
redevelopment provided an 830-ft power head by tapping the lake 60 ft 
below the water surface, leading the water via a 23,500-ft tunnel to 
a powerhouse. A 2l00-ft tailrace discharges to the Knik River at 
tide level. 

1954-7. LAWTON, F. L. 
The Kemano Hydro-Electric Development and Associated Kitimat Aluminium

Reduction Works. 
Proc.lnstn. Elect. Engrs. Vol. 101, Part I, p. 255-266. 

DISC. Vol. 101, Part I, p. 266-274. 
DIGEST. Vol. 101, Part II, p 560-567. 

The paper and discussion emphasize electrical . aspects of the world's 
largest underground power development with an ultimate capacity of 
2,240,000 hp. Kenney Dam impounds the runoff of a 5475-sq mi watershed 
including several lakes, reversing the flow in the Tahtsa River and 
Tahtsa Lake. Runoff at the Kenney Dam site has averaged 6596 cfs over 
a 20-year period. Two tunnels will carry 3500 cfs each in normal duty, 
4500 cfs maximum. The flood-control feature of the diversion will be 
beneficial to the Fraser Valley . 

1954-8. LEY, Willy 
The Valley of the Jordan. 
Cbap. 4 of "Engineers' Dreams" (p. 95-117). Viking Press, New York. 

This is a description, with maps showing the minor differences between 
them, of the Gandi110n and Lowdermilk proposals for hydro-solar power 
development of the Dead Sea. By diverting the Jordan River for irrigation 
and lifting Mediterranean Sea water over a divide at e1ev. 265 ft, the 
drop from sea level to elev. -1292 could be uti1 ized in two steps with 
the power being employed in electrochemical operations on the brines of 
the Dead Sea, irrigation, and other uses. 

The Qattara project only awaits customers; all else would be simple. 

1954-9. LEY, Willy 
Africa's Central Lake. 
Chap. 5 of "Engineers' Dreams" (p. 119-136). Viking Press, New York. 
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Herman Sorgel in 1935 proposed the "politically impossible" project 
of damming the Congo to create two enormous fresh water lakes in Central 
Africa--one in the Congo Valley, the other as a result of its overflow 
via the Ubangi and Shari to enlarge Lake Chad (a closed basin) with 
ultimate directed overflow to the Mediterranean via Roudaire's Chotts. 

1954-10. LOGAN, E. A. 
A Prel iminary Survey in Burma. 
Water Power 6: 142-149. 

Plans were being formulated to dam a tributary of the Yunzalin 
River creating a reservoir at elev. 2800 ft, diverting across a divide 
to a second reservoir on the Bawgata at elev. 2000 ft. Power would be 
developed on the diversion and stair-step down the Bawgata with a view 
to supplying Rangoon. 

1954-11. STEWART, Neil 
L'Amenagement hydroelectrique des Snowy Mountains (Australie). (The Hydro

electric Development of the Snowy Mountains.) 
Le Genie Civil 131: 128-131. 

This is a general description and progress report with map and profiles. 

1954-12. VADOT, L. 
Les centrales hydro-solaires. (Hydro-Solar Power Plants). 
La Houille Blanche 9: 557-568. 

Normal hydropower stations depend on evaporation, followed by cloud 
transport and precipitation, to supply head ponds; hydro-solar plants 
would depend on evaporation to remove tailwater thus creating or preserving 
head. Such plants may be classed as (1) marine when formed by evaporating 
an existing sea or bay, or (2) "of depression" when formed by excavating 
a canal which would lead seawater to some inland depression. 

Favorable sites are discussed and inventoried. 

Problems include increasing sal inity of tailwater and distance from 
power markets. Possibi lities of electro-chemical processes and desalination 
of water supplies would bear study. 

1954-13. WHETSTONE, George A. 
La Hou i 11 e d lOr. 
Water Power 6: 272-274. 

The paper reviews proposals for creating power drops by diverting 
sea water to such basins as the Dead Sea and Lakes AssaI and Hallol 
(French Somaliland) , depending on evaporation of the tailwater to 
maintain head. 
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1954-14. WHITLOCK, Ernest W. et al 
Water Supply Engineering. Report of the Committee on Water Engineering 

of the Sanitary Engineering Division for the Period Ending September 
30, 1953. 

Proc. Amer. Soc. Civil Engrs. Vol. 80, Sep. No. 388. 22p. 

The diversion schemes discussed are the California Water Plan with 
its alternatives, the Feather River Project and Klamath River Project, 
and New York City's continued strivings for greater authorization of 
Delaware River water. 

Of the " 136 references cited, seven (Nos. 15-21) bear directly on 
these diversion projects. 

1 954 - 1 5 • AN 0 N . 
Huge Power Development Planned for British Columbia . 
Civi 1 Engrg. 24: 623. 

The Yukon-Taku scheme for developing 4,300,000 hp by diverting the 
upper Yukon and some tributaries to tidewater near Juneau, Alaska is 
outl ined. "Work wi 11 begin next year, assuming the necessary 1 icences 
can be obtained from the Canadian and British Columbia governments." 

1954-16. ANON. 
Eklutna Project Two Ways Tough. 
Elect. World Vol. 141. 1 Mar. p. 30-31. 

First power is scheduled for November 1954 from the Ek1utna project 
developed by means of a 4.5-mi1e tunnel through the Chugach mountains. 
Politics was rough in getting the original $20.4-million appropriation 
raised to the $33-million cost. Tunnel ing was rough due to cave-ins 
including a temporary inflow of 3 million gal/min. 

1954-17. ANON. 
Major Development Proposals in the Canadian North -West. 
The Engineer 198: 257. 

Metallurgical interests propose to dam the Yukon River near Whitehorse 
to augment the drainage of Atlin Lake, elev. 2192 ft; connect Atlin Lake 
by a one-mi 1e tunnel to Sloko Lake; and Sloko, in turn" by a 10-mi 1e 
tunnel to a point on a tributary of the Taku River. Later diversions of 
the Tes1in and Alsek Rivers into the Yukon would further augment the 
supply. The Taku River drains to the Pacific Ocean. 

1954-18. ANON. 
Canadian Engineering News. 
The Engineer 198: 645. 
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It is reported that IIconstruction ... is about to be begunll on a 
project which will create a lake area second in North America only to 
the Great Lakes by damming the Upper Yukon River to augment Atlin, 
Sloko and other lakes with diversion for power development in the 
basin of the Pacific-flowing Taku River. 

1954-19. ANON. 
Cleveland Dam, British Columbia. 
The Engineer 198: 921-922 . 

Cleveland Dam, recently completed, permits greater Vancouver 
to secure a municipal water supply from the River Capilano, north of 
Vancouver. The article is primarily concerned with design and construction 
of the dam. 

1954-20. ANON. 
Tungatinah Power Station. 
Engineering 178: 115-116. 

A network of diversions--Little Pine River to Ouse River to Lake 
Echo to Bradys Lake to Lake Binney --will augment the catchment supplying 
part of the water to the Tungatinah plant in Tasmania . A map shows the 
ultimate development. 

1954-21. ANON. 
A Large Hydro-Electric and Met allurgical Scheme: Pl ans for North -West 

Canada. 
Eng i nee r i n g 1 78 : 23 1 . 

IIA scheme is being undertaken ll which will utilize the drainage of 
the Upper Yukon and other watersheds to the west and the east of the 
Yukon. Natural lakes will become reservoirs with powerhouses developing 
the head from Atlin Lake, elev. 2192- ft, to the Taku Valley near sea 
level. Nearly 5 mi llion hp can be developed to supply an industrial 
site on the Taku River just east of the Alaska-British Columbia boundary. 

1954-22. ANON. 
Mammoth .Hydro Plans Mapped in Yukon and British Columbia. 
Engrg. News-Record Vol. 152, 29 April, p. 23-24. 

Negotiations are underway to consol idate or otherwise modify the 
proposals for development of the Yukon-Taiya and Yukon-Taku diversions 
for aluminum production at tidewater in Alaska and British Columbia. 

1954-23. ANON. 
La Conduite d'Oran. (The Oran Aqueduct). 
La Houille Blanche 9: 189-202. 
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The Oued Tafna has been dammed and developed for power at Beni
Bahdel. From here 6 cu m/sec may be delivered by means of a 170-km. 
pipeline with an intermediate power plant at Tessala for the municipal 
supply of Oran and the port city of Mers-e1-Kebir. 

1954-24. ANON. 
Kitimat. 
Water Power 6: 89- 99, 112, 124-135. 

This is a comprehensive, lucid account of the Nechako-Kemano
Kitimat development of the Aluminum Company of Canada in British 
Columbia, in which the Nechako River was reversed to provide 2,240,000 hp. 

1954-25. ANON. 
Conon Valley. 
Water Power 6: 113-116. 

This North-of-Scotland project, Britain's largest hydro-electric 
undertaking, includes the 3.5-mile Loch Fannich tunnel and a maze of 
other diversions. Glen Beag and Ranno ch will each be tapped and diverted 
by tunnel and aqueduct to Vaich Loch. From here, the combined flow will 
be diverted by a 5-mile tunnel to Glascarnoch Reservoir. Other diversions 
include those to and from Lochs Fannich and Luichart and from Meig 
Reservoir and Orrin Reservoi r. 

1954-26. · ANON. 
Montpezat Power Plant. 
Water Power 6: 117. 

"This plant represents the first example in France where streams 
normally flowing to one sea are diverted into another, i.e. water flowing 
hitherto toward the Atlantic Ocean will flow into the Mediterranean Sea." 
A net head of 625 m was developed in an underground power house. 

1954-27. ANON. 
Hydro-Electric Power in Alberta. 
Water Power 6: 324-330, 371-378. 

This is a description of the installations of Calgary Power Ltd. 
in the basin of the Bow River with Special reference to the Spray River 
plant which involves a diversion to the Bow River creating a 1285-ft 
head. 

1954-28. ANON. 
Tungatinah Power Plant. 
Water Power 6: 471-478. 7: 281. 
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Tungatinah is suppl ied from a reservoir on the Nive River created 
by Pine Tier Dam, the reservoir outflow of 590 cfs being augmented on a 
diversion route through three reservoirs by an additional 120 cfs. A 
second stage will involve storage in Lake Echo with a diversion of 
800 cfs to one of the reservoirs above Tungatinah. The Derwent catch
ment, which includes Tungatinah, is a maze of lakes, rivers and diversions. 

1955-1. BLANEY, Harry F. 
Evaporation from and Stabilization of Salton Sea Water Surface. 
Trans. Amer. Geophys. Union 36: 633-640. DISC. 37: 786-788. 

The Salton Sea was formed by a break in the Colorado River in 1905 
which remained open until 1907. The maximum water surface elevation 
was -195 ft. This dropped to -250 by 1923. It has been rising since 
1935. Stabi1 ity below -220 by 1980 is predicted. Average evaporation 
is 70 to 76-inches/yr . Evaporation measurement problems and data are 
given. 

DISC. Carl Rohwer 37 : 786. 
Better control of Colorado River inflow is suggested. 

DISC. N. J. Cochrane 37: 787 . 
An alternate evaporation formula is proposed. 

1955-2. CANADA. Department of Northern Affairs and National Resources. 
Water Resources Division. 

Hydro-Electric Progress in Canada, 1954. 
Bulletin 2429. Water Resources Division, Dept. of N.A. and N.R. 

11 p. mimeo. 

"App1ication has been made for a 1 icense for a diversion from the 
Cheakamus River to the Squamish River by means of a 7-mi1e 18-ft diameter 
tunnel and the development of 190,000 hp in two units under 1,120-ft 
head for initial operation in 1957." [B. C. Electric, p. 2] 

Northwest Power Industries Limited is continuing investigations fo~ 
development of perhaps 4,300,000 hp by diverting the Upper Yukon to Taku. 
Steps include: 

1. Atlin Lake to Sloko Lake by tunnel (28,000 hp) 
2. lO-mile tunnel from Sloko Lake to Nakonake Valley 

1100-foot head. 880,000 hp initially; 2,800,000 hp ult. 
3. Ultimately a third tunnel to the Taku River. 

1955-3 . CHAPMAN, E. J. K. 
The Loch Sloy Hydro-Electric Development: Civil Engineering Works. 
Pro c . Ins tn. Me ch ani cal Eng r s. 1 69 : 222 - 2 3 2 . 
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Loch Sloyls natural catchment of 6.5 sq mi has been augmented to 
31.3 sq mi by four separate gathering systems diverting 90% of their 
runoff to Loch Sloy. The annual rainfall averages 130 in. 

The loch surface, 782 ft, was raised to 935 ft by a dam. The 
power plant is at sea level 33 miles from Glasgow, Scotland. 

1955-4. COCHRANE, H. G. 
Canadian Power Outlook. 
Water Power 7: 103-107. 

Potential diversions under study in British Columbia include the 
Yukon-Taku, Columbia-Fraser and Kootenay-Columbia~ The IIDauphinl1 scheme 
to divert a portion of the Saskatchewan River in Manitoba through Lakes 
Manitoba and Winnipegosis for power is being held up by water right 
uncertainties. Agreement among the Prairie Provinces is sorely needed 
so each can develop its wate r. 

1955-5. DE CANDOLE, E. A. V. 
Developments in Kuwait. 
Royal Central Asian Soc. Jnl. 42: 21-29. 

Before the oi 1 development Ilwater was distributed in skins carried 
by donkeys.11 There had been no fresh water in Kuwait until desa1 ination 
plants went into production. A 43-in pipeline from the Shatt-a1-Arab 
at Basra will provide 25 mgd in its first stage; the final aim is 75 mgd. 
There is also a longer-term project for a canal. The Shatt-al-Arab 
project will provide domestic and irrigation waters. Arrangements with 
Iraq seem to be adequate. 

1955-6. DORON, P. H. 
Irrigation and Power Potential of the Jordan Basin. 
Engineering 180: 46-47. 

The orography of the Jor qn Valley and vicinity restricts effective 
irrigation to the Jordan Valley' itself and to areas beyond the Western 
mountains. The author proposes a four-nation formula for sharing the 
water. Some Jordan River water is now being diverted in a system which 
will eventually terminate in the Negev. 

By substituting Mediterranean water for river water in the inflow 
to the Dead Sea (elev. -1300) 105,000 continuous horsepower could be 
developed. 

1955-7. GRIFFITH, C. A. 
Development of the California Water Plan. 
Jn1. Amer. Wtrwks. Assn. 47: 367-373. 
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The State Water Plan of 1930 has been updated by (1) a complete 
inventory of resources, (2) a detailed study of present uti1 ization and 
a land classification, and (3) an estimate--area by area--of water needs. 
The paper reviews the limited-purpose projects to date and cites Central 
Valley Plans of 1872 and 1919. A brief outl ine of the California 
State Water Project follows. The first transmountain diversion proposed 
by the State was from the Trinity River to the Sacramento Valley in 1930. 
Many more wi 11 be required. 

1955-8. JUSTIN, Joel B. and TALEGHANI, Khal i1 
Iran Develops Its Rivers. 
Civil Engrg. 25: 153-157. 

Among the projects sketched is the Kohrang Tunnel which can divert 
up to 1050 cfs from the Karun River to the Z~indeh River for the 
irrigation of 25,000 acres. 

1955-9. LAWRIE, T. 
Highland Water Power--The Developments of the North of Scotland Hydro

Electric Board. 
Proc. Instn. Electr. Engrs. Vol. 103, part A, p. 212-220. DISC. p. 220-228. 

North of Scotland developments have accorded high priority to amenity 
and the preservation of salmon fisheries. The diversion of additional 
water into catchment areas is frequent. 

1955-10. _ ~E GRAIN, L. 
Remarques au sujet de la centrale hydro-solaire de lac AssaI. Autres 

possibilites d'utilisation de ce lac. (Remarks on the Subject of a 
Hydro-Solar Power Plant at lac Assa1. Other Possibilities of Uti1 izing 

~ This Lake.) 
La Houille Blanche 10: 207-210. 

The paper discusses Vadot's 0954-121 figures for the uti1 ization of 
Lac Assal. Concern is expressed because of the excessive salinity of 
the existing water and a program of investigations is sketched. 

The salt deposits could well be more valuable than the power site. 
For a power source to work them, the author suggests studying Gandi11on's 
tidal power scheme for the Ghoubet-el-Kharab. 

1955-11. MARINOV, Toma 
Pumped Storage in Macedonia. 
ABST. from E1ektro. Vestnik 23: 1-4. 
Water Power 7: 394. 
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The Galicica pumped storage plant has been designed to work 
between Lake Ochrida on the Yugoslav-Albanian border and the 518-ft. 
higher Prespa Lake which extends into Greece. Plans also exist to 
divert the Sateska River (400 sq km catchment) into Lake Ochrida. 

1955-12. RICHEY, J. E. 
Some Geological Aspects of Catchment Areas and Reservoir Sites. 
Water Power 7: 283-291, 343-347. 

The only diversion discussed is that of the Chott-Ech-Chergui, 
Algeria where it has been proposed to pump ground water from a closed 
basin over an adjacent escarpment for use in power and irrigation. 

1955-13. WOOD, J. Noil 
The Waterworks of An c ient Rome . 
Jn1. Instn. Water Engrs. 9: 89-97. 

The first aqueduct dates -from 313 B.C. Data on the first nine 
with 263 miles total length, 35 on arches, are tabulated on p. 94. 
Frontinus built the next fou r to bring the flow to an estimated 38 mgd. 

'" 1955-14. YEVDJEVIC, V. M. 
Recuperation de l'energie lors de l'introduction des eaux de petits 

cours d'eau dans des t unnels sous pression. (Recuperation of the 
Energy of Small Wa t ercou rses When They Are Diverted into Tunnels 
Under Pressure.) 

Proc. 6th Genl . Meeting, Intl. Ass n . for Hydraul i c Research, Vol. 3, 
P a pe r C 11. i 1 p . 

This paper discusses the means of introducing water from streams 
passing over a tunnel o r penstock with utilization of the difference 
in head between the stream surface and the energy gradient in the conduit. 
This latter, in turn, may fluctuate with the level in a headbay. 

No actual installations are discussed. 

1955-15. ANON. 
Loch G1ashan Hydro-Electric Scheme. 
The Engi nee r 199: 185 , 642 . 

The 4 sq mi natural catchment of Loch G1ashan is being augmented 
by diversions with catchments of 20.5 sq mi. 
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1 955 - 1 6 . AN 0 N . 
Colorado-Big Thompson Project. 
The Engineer 199: 790-792, 826-828 , 858-860, 890-892. 

With map, profile, and illustrations this paper describes a project 
to provide 310,000 ac ft/yr of supplemental irrigation water via a 13-mi 
tunnel while developing power on a 2800-ft gross head. Replacement 
faci1 ities for Western Slope water will protect existing water rights. 

The Colorado Legislature appropriated $25,000 in 1889 for the 
investigation of transmountain diversions . The U.S. Bureau of 
Reclamation studied the project in 1935 . It was authorized in 1937. 

The p~per inventories the facilities d i scussing planning and con
struction of dams, power stations, pumping plants, the tunnel, and the 
electrical transmission system. 

1 955 - 1 7 . AN 0 N . 
North of Scotland Hydro-Electric Schemes: The Tummel-Garry Scheme . 
The Engineer 200: 334-339 , 375-378, 398-400, 434-437, 941. 

The Grampian Company received authorization for development of a 
portion of the Tumme1-Garry area in 1922 with several diversions 
anticipated (Map p. 335). The North-of-Scotland Hydro-Electric Board 
has developed most of these and others (Map p. 334). Amenities have 
been careful ly protected . The series of articles gives details on 
plants, dams, tunnels, and collecting systems. 

1955-18. ANON. 
Trinity River Reclamation Project in Cal ifornia . 
The Engineer 200: 781. 

The Lewiston Diversion Dam on the Upper Trinity River will divert 
1,190,000 ac-ft/yr to the Sacramento Valley for augmentation of the 
Central Valley Project . 

1955-19. ANON. 
The Yarkon-Negev Water Pipeline: Irrigation and Flood Control in Southern 

I srae 1. 
Engineering 180 : 124- 125 . 

One of the two parallel 60-mile long 66-inch diameter pipelines carrying 
water from a 50-acre area containing 300 natural springs at the head of the 
Yarkon River to the Negev has just been inaugurated. Pump lifts are required 
since the springs are at e1ev. 60 ft, and the irrigated area ranges from 
325 to 485 ft. 
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1955-20. ANON. 
Le barrage de Bin el Ouidane, sur l'Oued el Abid (Maroc). (Bin e1 

Ouidane Dam on the Oued e1 Ab id, Morocco.) 
Genie Civil 132: 125-127. 

A dam on the Oued e1 Abid has created a reservoir at Bin e1 
Ouidane. Three power plants in series ' will develop heads of 323 to 
383 meters, depending on the reservoir surface, with the tailwater 
being uti1 ized for irrigation of 15000 hectares in the Valley of 1 'Oum 
er Rebia. The total power should attain 600 million kwh/yr. 

1955-21. ANON. 
Les centrales hydro-solaires . (Hydro- Solar Power Plants). 
Genie Civil 132: 272-274. 

This is review of Vadot's pape r [1954- 12]. Promising hydro-solar 
projects are described briefly. 

1955-22. ANON. 
L'amenagement hydroelectrique de Kemano-Kitimat (Colombie Britannique). 

(The Hydro-Electric Development of Kemano-Kitimat, B.C.) 
Houille Blanche 10: 459-462. 

The article analyses the economics of aluminum production and 
describes the project in some detai l . Fifteen references are cited. 

1955-23. ANON. 
Un projet pour la mi se en valeur du Sahara: La mer conduite a 400 km 

a l' i nterieur du desert . (A Project for Developing the Sahara: 
The Sea Led 400 km Into the Desert.) 

L'Usine Nouvelle. t. 11. juin p. 13, 15, 17, 19. 

Roudaire's project [1874-1] could be improved by modern technology. 
Kervran proposed atomic exp losions to open the sills of Gabes and Tozier. 

By utilizing hydro-solar power a high-quality energy would be avail
able because of ease of daily and seasonal storage in the tail pond. Such 
energy could be used for ground water pumping, desalination, etc. 

Agriculture--particular1y salt-tolerant forage, beef cattle, and 
camels would be possible . 

1955-24. ANON. 
A 4,300,000-hp Project in Northwest Canada. 
[ABST. from B.C. Prof. Engr. V. 5, no. 8, p. 20, 4 pp., 1 map (1954)] 
Water Power 7: 80. 

The Yukon-Taku project will be undertaken in 1955 if necessary 
licenses can be obtained from British Columbia and Canada. A flow of 
28,000 cfs with a head of about 2200 ft is to be developed for metallurgical 
industries. Later diversions are also feasible. 
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1955-25. ANON. 
Hydro Developments in Iraq. 
Water Power 7: 128, 129, 148. 

Work progresses on the Wadi Tharthar project for flood diversion from 
the Tigris and on Habbaniyah for flood diversion from the Euphrates. 
Both projects wi 11 include irrigation features, and Wadi Tharthar will 
inc 1 ude power. 

1955-26. ANON. 0 

Developments in the Angerman Catchment. 
Water Power 7: 202-213, 247-253, 292-300. 

o 

The River Fj§11sj6, a tributary of the River Angerman, is being 
diverted above its natural junction point with the abandoned section 
of river bed converted to five lakes to preserve amenities . To main
tain timber floating, the tunnel was given a 2240-sq ft section and a 
log chute was provided for by-passing the Kilsforsen power plant which 
develops a 99 m head about halfway along the diversion. 

1955-27. ANON. 
British Columbia Contract. 
Water Power 7: 360. 

A contract has been let for a six-mile tunnel to connect the 
Cheakamus with the Squamish River. A power house at the Squamish end 
of the tunnel will contain two 95,000-hp turbines. 

1955-28. ANON. 
The Hol Development. 
Water Power 7: 362-368, 400-406, 428, 469-475. 

The Hol Developemnt, Norway, is an undertaking of the City of Oslo 
in which several power plants are to be constructed in the Basin of the 
Hol River, its tributaries, and adjacent watersheds. Storage in natural 
and artificial reservoirs will permit nearly 100% regulation. Existing 
and proposed tunnels are shown on a map of the project. (p. 363). 

1956-1. CANADA. Department of Northern Affairs and National Resources. 
Water Resources Branch. 

Hydro-electric Progress in Canada, 1955. 
Bulletin 2476. Water Resources Branch, Dept. of NA & NR. 10 p. mimeo. 

In British Columbia a 5500-hp plant on the Spillimacheen River is 
reported to have had its water supply increased by a diversion of Bugaboo 
Creek into the Spill imacheen. 
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Also in British Columbia, work was in progress on a diversion from 
the Cheakamus River to the Squamish River by means of a dam at the outlet 
of Daisy Lake near Garibaldi and a 7-mile 18-ft-diameter tunnel. 

Work is underway on a diversion from the Upper Theodosia River into 
Powell Lake, B. C. 

No commitments have been made yet on the Yukon-Atlin-Taku project; 
study continues. 

1956-2. COOK, Frank and GOODMAN, David L. 
Design of the Eklutna Project, Alaska. 
Proc. Amer. Soc. Civil Engrs. Vol. 82, PO 6, Paper 1132,26 p. 

A tunnel taps Eklutna Lake 67.5 ft below normal lake surface, and 
diverts 640 cfs 4.5 miles to a power plant on the Knik River near tide
water. 

1956-3. CORDELLE, Francois and DURAND, Max 
The Upper Oued Djen Djen Project. 
Water Power 8: 46-54. 

The Erraguene catchment of 133 sq km has a storage site for 200 
million cu meters between elev. 600 m and 670 m, 13 km from the 
Mediterranean in Algeria. Later diversions from adjacent catchments 
should double the power production. Power will be developed at the 
foot of the dam and also by a second plant at the end of a tunnel at tide
water. 

1956-4. DIEMER, Robert B. 
Colorado River Aqueduct Capacity Being Doubled to Fill Needs Until 1980. 
Civil Engrg. 26: 820-823. 

This is a history of the construction and financing of the Colorado 
River Aqueduct which is being brought to ultimate design capacity (1605 cfs) 
by installation of pumps and pipelines. Tunnels, covered conduits and 
canals were built for this capacity originally. 

1956-5. DYKES, Albert E. 
Lower Cumberland Project: Kentucky and Tennessee. 
Proc. Amer. Soc. Civil Engrs. Vol. 82. ~W4. Paper 1062. 17p. 

A canal 1.5 miles long and 600 ft wide will connect the reservoir of 
the Lower Cumberland Project on the Cumberland River with Kentucky 
Reservoir on the Tennessee River to permit the interchange of waterborne 
commerce and two-way diversion of flows for flood-control and hydroelectric 
power. 
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1956-6. GRAVES, E. A. 
Old River Diversion Control: Hydraul ic Requirements. 
Proc. Amer. Soc. Civil Engrs. Vol. 82. WWI. Paper 907. 19p. 

The Old River, 6 miles long, connects the Mississippi and the Red 
forming the head of the Atchafa1aya River. This paper, part of a 
symposium, gives background for the choice of regulating structures and 
their location to prevent capture of the Mississippi by the Atchafalaya 
while maintaining the flood-carrying capacities of both rivers. 

Multipurpose reservoirs upstream l'have increased substantially the 
low-water flow of the Lower Mississippi River." 

1956-7. GRIFFIN, W. C.; WATKINS, F. A. Jr.; and SWENSON, H. A. 
Water Resources of the Portland, Oregon, and Vancouver, Washington, Area. 
U.S. Geol. Surv. Circ. 372. 45 p. + pl. 

This includes a description of the Bull Run watershed thirty miles 
east of Portland. 

1956-8. HARDIN, John R. 
Old River Diversion Control: The General Problem. 
Proc. Amer. Soc. Civil Engrs. Vol. 82, WWI, Paper 906. 13p. 

The Atchafalaya, joined to the Mississippi River by Old River, is 
the fartherest upstream distributary. Half as long as the present course 
past Baton Rouge and New Orleans, its percentage of the flow has increased 
rapidly to 23%. To permit further increase would risk capture. This would 
upset the flood control plan, disrupt navigation, require utility relocation, 
and imperil New Orlean's water supply. The Mississippi River Commission 
has proposed a dam and lock to maintain the status ~. 

Historic diversions are reviewed. 

The problem is to avoid capture while retaining flood capacity. 

1956-9. HIRSCH, Abraham M. 
Util ization of International Rivers in the Middle East. 
Amer. Jn1. of Int1. Law 50: 81-100. 

Agreements in 1867 and 1910 provided Aden with concessions for 
pumping and for an aqueduct. The India-Pakistan agreement provided for 
a division of the waters, allowing Pakistan time to replace by diversion 
waters for areas formerly served(b~\f streams awarded to India. 

" ... not a single instance exists where an upstream state is prohibited 
from taking water in its territory from the watershed to areas outside 
it ... II [p. 99]. 
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1956-10. JONES, Paul H.; HENDRICKS, E. L.i IRELAN, Burdge; et a1 
Water Resources of Southwestern Louisiana 
U.S. Geo1. Surv. Water Supply Paper 1364. 460p. + pl. 

Despite the facts that Louisiana has "an abundance of water that 
is not equaled in any other State" and that "f1ood control and drainage 
have been the paramount water problems of Louisiana for more than 200 
yearsll ... "today there are several serious regional water-supply deficiencies." 

Sea water encroachment and declining water tables have led to some inter
basin diversions such as that from the Bayou Teche into the Vermillion 
River via the Ruth Canal which dates from about 1920 and exchange of water 
between the Calcasieu and Mermentau River basins controlled by the 
Ca1casieu Lock on the Intracoastal Waterway. 

1956-11 . LEFEBVRE, J. 
L'amenagement hydro electrique de la Basse - Durance. Le barrage en 

terre de Serre-Pongon. (Hydro-Electric Development of the Lower 
Durance. The Earth Dam at Serre-Pongon.) 

Le Genie Civil 133: 165-169. 

This paper describes a proposed redevelopment of the Durance River 
designed to provide regulation for flood control, power, and industria1-
and-agricultural water on a canal which will discharge through two power 
plants into l'Etang de Berre on the Mediterranean coast west of Marseille. 

Technically this is interbasin diversion, though actually it involves 
reopening an ancient route of the Lower Durance which once flowed to 
the Mediterranean rather than to the Rhone. 

1956-12. PAINTER, C. E. 
Seven-Mill ion-Dollar Water Works Serves Less than a Thousand People. 
Civil Engrg. 26: 582-585. 

A 30-mile gravity line, mostly in timber flumes but containing a 
seven-mile inverted siphon with pressures to 800 psi, diverts water from 
Hobart Creek in the Sierras to Virginia City, Nevada. A first line, 11.5-in 
diam, 2.3 mgd, was installed in 1873. It was paralleled by a 10-in line in 
1875. A third line was added in 1887. 

The watershed was augmented in 1877 by damming Marlette Lake (elev. 
8000) and diverting its outflow by flume and tunnel to Hobart Creek. 
Additional diversions were gathered by an 8.2S-mile flume. 

1956-13. PFAFF, A. 
Les ressources hydroelectriques de l'Amerique centrale. (The Hydroelectric 

Resources of Central America.) 
Houille Blanche 11: 669-693 . 
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Diversion schemes for power development would appear worthy of 
study at Lake Atit1an, Guatemala, and at Lakes Managua and Nicaragua, 
Nicaragua. 

Lake Atit1an, with a surface of 140 km2 and a maximum depth of 320 m, 
has no visible outlet. Its drainage area could be augmented and good 
power sites exist. 

Lake Managua could be augmented by diversions of the Rio Viejo into 
the Rio Grande and of this latter and of Rio Malacatoya into the lake. 
Pumping (about 9m gross) from Lake Nicaragua would also be possible. 
The 1250 sq km lake could be diverted to the Rio Tamarindo for power, 
but a single-purpose scheme would have doubtful feasibility. 

Lake Nicaragua drains naturally, via the Rio San Juan, to the 
Caribbean. Diversion to the Pacific could yield 1 billion kwh/yr. 
Complications exist in that the Rio San Juan forms the Nicaragua-Costa ~ 

Rica border, and that the lake and river are on a potential interocean 
canal route. 

1956-14. PIERETTI, J. G. and COLE, E. C. 
Caracas Water Supply Lifted 3,125 Ft. over Divide. 
Civil Engrg~ 26: 810-813. 

A diversion from the Tuy River (elev. 400) supplies Caracas, 
Venezuela (e1ev. 3000) by means of an 18-mile 1 .25-meter diameter pipe 
line with two tunnels, a hundred valley crossings, and four pumping 
stations each with an 833-foot head. 

1956-15. REBER, John 
The Reber Plan for San Francisco Bay and Exportation of Water South.[ABST.] 
Trans. Amet:. Geophys. UnIon 37: 365. 

Reber proposes two dams, each about four miles long, which would 
convert 7/8 of San Francisco Bay's 320,000-acre area into twin fresh-water 
lakes. Excess water would be pumped to Southern Cal ifornia via a tunnel 
through the Tehachapis. 

1956-16. SCHMIDT, H. D. 
Lake Hazar Project. 
[ABST. from Die Wasserwirtschaft Vol. 46, Jan. 1956, 4p.] 
Water Power 8: 400. 

Lake Hazar, source of the Tigris, will be diverted by tapping at 
25m below its natural surface, thus reducing its area from 82 to 60 sq 
km. The water will be used for irrigation and power with tailwater reaching 
the Euphrates. Dams on the Tigris will reverse its upper segment to feed 
Lake Hazar rather than to drain it. 
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1956-17. STOREY, Walter T. 
The Montpezat Scheme. 
Water Power 8: 167-173, 226-230. 

In this scheme headwaters of certain tributaries of the Loire are 
diverted to the Rhone watershed. A map on p. 168 shows the development 
of Issar1es Lake and two reservoirs on the gently-sloping, well-watered 
Atlantic drainage by means of a tunnel connecting them to the power plant 
at Montpezat in the steeper Mediterranean drainage. 

1956-18. THOMAS, Anthony F. 
Some Hydraulic Investigations in Connexion with the Wadi Tharthar Project, 

Iraq. . 
Proc. Instn. Civil Engrs. Vol. 5, Part I I I, p. 325-365. 

A barrage is being constructed on the Tigris River to divert flood 
flows to the Wadi Tharthar. This will provide flood protection for 
Baghdad and provide later for hydroelectric power and irrigation. 

The paper is devoted primarily to flood records. 

Similar diversions existed in Egypt in the time of the pharoahs 
[Ancient Lake Moeris, now the Wadi Fayoum]. The Wadi Rayan (Egypt) and 
the Habbaniya on the Euphrates are similar projects, depending on 
evaporation to provide flood control. 

1956-19. WHETSTONE, George A. 
Ground Water in Water Power. 
Water Power 8: 424-427. 

In some circumstances (such as those prevailing at the Chott Ech 
Chergui, Algeria) ground water underlying a plateau may be diverted to 
adjacent low-lying lands for irrigation or other use with advantage 
being taken of the difference in elevation to develop power. 

Underground storage near the head (as in Owens Valley, Calif.) or 
terminus (as near Los Angeles) of a diversion aqueduct may enhance a 
del ivery and power regime. 

1956-20. YUGOSLAVIA and AUSTRIA. Convention (with Annexes) Concerning 
Water Economy Questions Relating to the Drava. Signed at Geneva, on 
25 May 1954. 

United Nations. Treaty Series 227: 111-145 (Eng1 text 128-144). 

Yugoslavia and Austria establish a joint Drava Commission to regulate 
the Austrian (upstream) power generation at two existing plants, and agree 
that any proposed Austrian diversions from the Drava will be negotiated. 
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1956-21. SYMPOSIUM. 
Old River Diversion Control. 
Proc. Amer. Soc. Civil Engrs. Vol. 88, WWI. Papers 906-909. 62p. 

This symposium consisted of four papers and a luncheon address at the 
St. Louis national meeting of the ASCE in June 1955. Four of the papers 
were published; that of T. E. Murphy on "Use of Models" was not included. 
The papers are: 

HARDIN, John R. The General Problem. Paper 906. 13p. [Abst. 1956-8] 
GRAVES, E. A. Hydraulic Requirements. Paper 907. 19p. [Abst. 1956-6] 
TURNBULL, W. J. and SHOCKLEY, W. G. Foundation Design. Paper 908. 18p. 
MOORE, Norman R. Structures Required. Paper 909. 12p. 

1956-22. ANON. 
Construction of the 108-km Long Yarkon-Negev Pipe-line . 
Civ. Engrg. and Pub . Wks. Rev . 51: 73-74. 

A 108-km, 66-in diameter pipeline paralleling the coast carries 100 
million cu m/yr . from a 50-acre site with 300 natural springs at 60-ft e l ev., 
to irrigate land at 325 to 485 ft elev. A second line, scheduled for 
completion in 1958, will carry Tel Aviv effluent and Yarkon River water 
amounting to another 100 million cu m/yr. 

1956-23. ANON. 
The Snowy Mountains Scheme. 
Engineering 182: 232-235, 394-396, 630-633, 661-663. 

The federal government overrode proposals by Victoria and New South 
Wales, separately, to develop the Snowy Mountains. The present p l an calls 
for fifteen power stations and irrigation of 600,000 acres with the power 
development repaying all costs. Interannual storage and re-regulating storage 
permit optimum benefits for power and irrigation uses. The four installments 
carry sub~heads: 1 - water for agriculture and power, 2 - Guthega Dam and 
Power Station: The first completed section, 3 - Eucumbene-Tumut Development: 
main regulating storage of the scheme, and 4 - Electricity distribution in 
South-East Australia. 

1956""24. ANON. 
Hydro-Electric Development in the U.S.S.R. 
Engineering 182: 633-634. 

Lake Sevan is to be lowered thirty to fifty meters in fifty years 
with a surface reduction to 1/6 its present extent to develop power in 
eight stations. 

Plans exist to divert Arctic-flowing rivers into the Caspian Sea to 
raise it from its present elev. (-22 m) by 2.5m to. its original level. 
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1956-25. ANON. 
L'amenagement des forces hydrauliques de la Colombie Britannique, pour 

la production de l'aluminium a Kitimat (Canada). (The Development 
of Water Power for the Production of Aluminum at Kitimat, British 
Columbia.) 

Genie Civil 133: 225-230. 

Canada possesses no aluminum, but the requirement of 22 kwh per 
kilogram of metal justified the location of the Kitimat development with 
import of ore from British Guiana and Jamaica. 

Lake Tahtsa at elev. 853m. lies within 30 km of Gardner Canal, an 
arm of the Pacific. By constructing Kenney Dam on 1he Nechako River, 
a tributary of the Fraser, a watershed of 13,200 km including 850 km2 
of natural lakes was created to augment Lake Tahtsa. Further augmenta
tion is possible. 

The paper emphasizes the construction, begun in 1951, of Kenney Dam, 
the underground powerp1ant, e1ectrometa11urgica1 works, etc. 

1956-26. ANON. 
Viaur-Tarn Development. 
[Abst. from Esso Oi1ways Vol. 7, No.4, p. 12, 4pp.] 
Water Power 8: 39-40. 

To provide peaking power the Viaur, a tributary of the Aveyron, 
is being diverted 16.8 mi 1es to the Tarn, a tributary of the Garonne. 
Intermediate steps include a one-mi 1e tunnel to a reservoir on the Bage 
River, pumping to Pareloup (4 mi 1es away and 260 ft higher), flow through 
a seven-mile tunnel to develop 240 ft at A1rance, then through a three
mi le tunnel to St. Amans, and finally a 1600-ft drop for power at Pouget. 

1956-27. ANON. 
Lawers Hydro-Electric Scheme. 
Water Power 8: 61. 

Water is collected at elevations 1720 to 1850 in the Ben Lawers 
range of peaks and diverted 13 mi les into a reservoir at e1ev. 1620. 
It will develop a 1360-ft head at Finlarig power station on Loch Tay. 

Amenities were carefully preserved. 

1956-28. ANON. 
The Ceylon Hydro-Electric Scheme. 
Water Power 8: 346-353. 
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Water has been diverted from the Kehelgamu Oya at elev. 2844 
through a tunnel to a powerplant at elev. 1275 in the adjacent valley 
of the Maskeliya Oya since 1950. The area, in the central highlands, 
is subject to precipitation of about 220 in/yr. Storage is being 
augmented. 

1956-29. ANON. 
New Zealand's Deep Cove Scheme. 
Water Power 8: 446. 

This scheme, too big for the South Island alone, would develop a 
million kilowatts by raising the levels of two large natural 1akes--Te 
Anau and Manapouri, 5 ft and 100 ft respectively--to create a 600 ft head 
with a power plant at sea level on the populated side of the island. 

1956-30. ANON. 
The Guthega Project. 
Water Power 8: 447-454. 

The 36 sq mi catchment of the Guthega Project has been increased 
to 57 sq mi by means of four aqueducts with a total length of 20 miles. 
Two of these lines lead water to the headrace; two lead it to the surge 
tank. 

1957-1. ANDERSON, Keith E. 
The Soap Lake Basin. 
Proc. Amer. Soc. Civi 1 Engrs. Vol. 83, IR2, Paper 1384. 7p. 

Soap Lake, a highly mineral ized body of water in a closed basin, 
was rising due to increased precipitation and decreased evaporation in 
Eastern Washington in recent years. Direct pumping from the lake is 
undesirable because of the problem of disposing of the saline effluent 
and because of opposition to a "freshening" of the mineral water. Some 
winter pumping to the Columbia River, 25 miles away, has been resorted 
to, but interception of ground and surface waters before they reach the 
lake is being adopted as a preferable solution. 

1957-2. ANTHOINE, Roger 
Le Complex de Kitimat. (The Complex of Kitimat). 
Construction 12: 12-18. 

Kenney Dam permitted reversal of flow in a watershed of 15,000 
sq km with 25 billion cu m of storage and a head of 780m. The article 
describes the construction of dam, powerhouse and electro-metallurgical 
works. 
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1957-3. BANKS, Harvey O. et a1 
The California Water Plan. 
Calif. Dept. Water Resources, Bull. No.3. 246p. + pl. 

Bulletins 1 and 2 analysed the water supp1 ies and water needs of 
the State, area by area. This bulletin established a flexible plan for 
using the supplies, including California's allotment in the Colorado 
River, to meet the needs. It provides that only water surplus to the 
needs of the basin of origin will be exported and that the basin of 
origin will benefit in the form of storage regulation for flood control, 
firming-up of hydro-electric power, and provision for local needs. 
Importing areas will be expected to develop their own resources fully. 
Surpluses, after full allowances for possible use in basin of origin, 
are expected to be 11.6 MAF/yr for the North Coast and 10.3 MAF/yr for 
the Sacramento Valley. 

1957-4. CANADA. Department of Northern Affairs and National Resources. 
Water Resources Branch. 

Hydro-electric Progress in Canada, 1956. 
Bulletin 2551. Water Resources Branch, Dept. of N.A.&N.R. 12p. mimeo. 

In British Columbia work continues on the Cheakamus River-Squamish 
River diversion near Garibaldi . Service is scheduled for the fall of 
1957. The Theodosia River-Powell Lake diversion was completed in March 
1956. 

In Yukon surveys and diamond drilling are underway for the initial 
880,000-hpun it of the Yukon-At1 in-Taku project. 

In Ontario a diversion from the Albany River at Lake St. Joseph to 
Lac Seu1 via the Root River is under study. This would increase output 
on the English River and Winnipeg River. 

1957-5. DANN, H. E. et al 
The Investigat ion, Design, Construction and Commissioning of the Guthega 

Project of the Snowy Mountains Scheme. 
Jnl. Instn. Engrs. Austral ia. 29: 129-158. 

An introduction sketches the history of proposed diversions in the 
Snowy Mountains. The final report of a committee representing the 
Commonwealth, New South Wales, and Victoria, in May 1950, called for net 
diversions to the Murray of 442,000 ac~ft/yr and to the Murrumbidgee of 
528,000 ac-ft/yr with a complex installation of power plants, tunnels 
and aqueducts. The Guthega project, given first priority to allieviate 
critical power shortages in New South Wales, called for the development 
of a 3.5-mile stretch of the Snowy River with a fall of approximately 
800 ft. The titles of the symposium papers are indicative of their 
coverage. 
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1. Investigations for the Guthega Project. H. E. DANN. 
2. Design of Civi 1 Works. I. L. PINKERTON and E. G. WARRELL. 
3. The Construction of the Project. R. H. BLAKE. 
4. Turbo Generators and Switchyard. A. C. H. FROST. 
5. The Commissioning of the Guthega Project. A. C. H. FROST and 

W. M. SHELLSHEAR. 

1957-6. GHASWALA, S. K. 
The Vaitarna Project. 
Civ. Engrg. and Pub. Wks. Rev~ 52: 539-541, 666-668. 

Bombay's water supply came from Lake Tansa, 70 miles from the city, 
and closer lakes. A dam on the Vaitarna River, in an adjacent valley 
with connections to Lake Tansa and directly to Bombay, added 174 sq mi 
catchment to the 52.5 sq mi drainage area of the lake. 55 miles of 
96-, 120-, and 126-in pipel ine are involved in the project with completion 
anticipated in 1957. 

1957-7. GIGUET, Raymond 
A French Dual-Purpose Scheme: 
Proc. Instn. Civil Engrs. 6: 

The Durance Project and the Serre Pon~on Dam. 
550-576. 7: 673-674. 

The harnessing of the Durance enhanced its irrigation potential by 
smoothing the annual flow. Its potential power is 10,000 million kwh/yr, 
of which more than half is slated for production soon. The project will 
involve three new dams and 24 hydroelectric stations. Water to be 
diverted to the Mediterranean coastal region will benefit both agriculture 
and the tourist trade. 

The discussions (7 + closure) and correspondence (1 + closure) are 
concerned primarily with costs and cost allocations to agriculture and 
power. 

1957-8. HOWSON, Louis R. 
Factors Affecting Long-Distance Transmission of Water. 
Jnl. Amer. Wtrwks. Assn. 49: 1359-1368. 

Typical cities going long distances for water include: Los Angeles 
(Owens River 250 miles and Colorado River 300 miles), New York, Saginaw
Midland (Lake Huron 83 miles), Tulsa, Seattle, Portland, East Bay, San 
Francisco, Winnipeg {Lake of the Woods, 97 miles, 1917}, and Denver 
{Moffat tunnel and a 23-mile tunnel from the Blue River}. 

The paper confines itself to pressure-pipe transmission discussing 
the relative advantages of steel, cast iron, and concrete from the stand
points of life expectancy, pipe and power costs, and flow rates. Pump 
selection, determination of number of pumping stations, terminal storage, 
and surge are considered. The author concludes that "cheap" suppl ies may 
actually be more expensive if all costs are included. 
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1957-9. MOSLEY, Earl L. 
Western Slope Water Development for Denver. 
Jn1. Amer. Wtrwks. Assn. 49: 251-262. 

The history of Denver's water supply is sketched. Bull proposed 
three alternate transdivide projects for Blue River water in 1927. The 
project under construction in 1957 is a modification of Bull 's first 
alternative. First transdivide water reached Denver, via the Moffat 
railroad tunnel, in 1936. Williams Fork water, via Jones Pass tunnel, 
arrived in 1940. The construction in progress is described. 

1957-10. WARDLE, J. M. 
A Major Power Plan for Yukon River Waters in the Canadian Northwest. 
Proc. Instn. Civil Engrs. 7: 441-464,916-917. 

Protection of navigation downstream from Whitehorse is becoming 
less compelling as highways and air freight replace river navigation. 
The last of the sterri-wheel steamers on the Yukon was beached in Sept. 
1955 "and river traffic on a commercial scale was virtually ended." 

Investigation of the Yukon-Taku project is described in detail. A 
four-stage development is proposed. Diversions from the Tes1in and A1sek 
Rivers and other sources in later stages could raise the flow to 32,000 cfs 
and the output to 4.9 million horsepower. An industrial site could be 
developed on the Taku River in British Columbia 22 miles from tidewater. 
Alternatively, power could be transmi'tted 360 miles south to a site on 
Alice Arm near Prince Rupert. 

1957-11. WOLF, Peter O. 
The Durance Project. 
Water Power 9: 146-150, 177-181, 220-224, 260-264. 

Part I sketches the hydrologic history of the Durance citing the 
range (1600 cfs ~ 210,000 cfs) of measured flows at a point just down
stream of the mouth of the Verdon River. Retreating glaciers could cause 
even lower minima in an unregulated river. A four-phase program, largely 
power-oriented, was begun following the passage of a law on 5 Jan. 55. 
At that time agricultural diversions and the totality of Marseilles 
municipal water were being exported from the lower basin. Data are 
tabulated. 

Part I I describes the Serre Po~on dam and powerp1ant then under 
construction. 

Part I I I deals with flood discharge works and flood forecasting. 

Part IV 'describes the ground water hydrology of the lower Durance 
area with emphasis on the efficacy of artificial recharge. 
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1957-12. SYMPOSIUM, California Section, American Waterworks Assn. 
The California Water Plan and Its Administration. 
Jnl. Amer. Wtrwks. Assn. 49: 89-147. 

MORRIS, Samuel B. California Is Listening. p. 89-92. 
Outlines history leading to creation of the Dept. of Water Resources. 

POWERS, Harold J. Water Problem for the Legislature. p. 92-98. 
Hearings have been held. The facts have been obtained. Time has 
arrived for action. 

BANKS, Harvey O. The Program of the Department of Water Resources. 
p. 99-105. 
Retain state leadership with cooperation of federal and local interests. 

HOLSINGER, Henry. Program of the Water Rights Board. p. 105-111. 
Describes duties, organization and activities of the board. 

McFARLAND, John W. Where Should Local Water Authorities Take the Initiative? 
p. 111-115. 
Local planning takes advantage of knowledge of special requirements. 

BERRY, William. Local Authorities' Part. p. 115-121. 
Interregional transfers of 23 MAF/yr are pending. Coordination is 
imperative. 

ALLEN, Bruce F. Financing the Plan. p. 121-126. 
Advocates a pay-as-you-go basis using oil lease funds. 

CASSI DY, Wi 11 iam F. Flood Contro l Problems. p. 126-131. 
Outl ines procedures and accomp1 ishments of the Corps of Engineers in 
Ca 1 i forn i a. 

SPENCER, Clyde H. Federal Service and the Plan. p. 132-135. 
Outl ines participation by the Bureau of Reclamation. 

HOWLAND, Wallace. Legal Questions to Be Answered. p. 135-142. 
Counties of origin are entitled to protection and to developments 
allowing them to utilize their retained water. 

MORRIS, Samuel B. Summary. p. 142-147. 
Much has been accompl ished. State leadership will provide the most 
successful development. 

1957-13. CONVENTION ENTRE LA CONFEDERATION SUISSE ET LA REPUBLIQUE 
ITALI~NNE AU SUJET DE L'UTILISATION D~ L~ FORCE HYDRAULIQUE 
DU SPOL ET PROTOCOLE ADDITIONNEL SIGNES A BERNE LE 27 MAl 1957. 
(AGREEMENT BETWEEN SWITZERLAND AND ITALY ON THE HYDROELECTRIC 
DEVELOPMENT OF THE SPOL RIVER.) 

United Nations Legislative Series. Legislative Texts and Treaty Provisions 
Concerning the Utilization of International Rivers for Other Purposes 
than Navigation . p. 859- 866. 

The Spol River flows from Italy into Switzerland. By this treaty 
Italy was authorized to divert part of the flow to the Adda River, and 
Switzerland was permitted to develop Livigno Reservoir overflowing land 
in both nations for storage. 
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1957-14. ANON. 
Projected Water Developments in the Union. 
The Engineer 203: 383. 

A tunnel 50-miles long to divert water from the Orange to the Fish 
is under study. 211,000 acre-feet per year would be diverted to irrigate 
211,000 acres [100,000 morgen]. The lower Sunday River is to be supplied 
by means of a canal and a short tunnel from the Fish. Storage would be 
provided in lake Ulentz. 

The Ox Bow project is mentioned. 

1957-15. ANON. 
Canal Would "Flowll Uphi 1l. 
Engrg. News-Record Vol. 158 . 11 Apr. p. 27. 

A prel iminary study cons.idered a half-bi 11 ion dollar navigation
water supply scheme linking Oklahoma City to the Kiamichi Mountain lake 
region, 200 miles east and 600 feet lower, to be feasible. The Arkansas 
River Navigation Project would also be extended to Oklahoma City. 

1958-1. BANKS, Harvey o. 
Teamwork in the Solution of Water Problems. 
Proc. Amer. Soc. Civil Engrs. V. 84, IR-l, Paper 1497. 7p. DISC: IR-3, 

Paper 1784. p.23-25. V. 85, IR-l, p. 67. 

Multiple-use has become imperative in many areas. Inter-regional 
transfers of water have begun; many such developments will be needed. 
IIProjects with limited objectives create as many problems as they solve. 11 

The California Water Plan is described briefly as an "excellent 
example of planning. 11 

Research needs, particularly in the field of watershed hydrology, 
are discussed. 

DISC: ALFRED R. GOlZE: Federal financing leads to Federal domination. 

CLOSURE: Golze is essentially right, but the states must not lose by 
default. 

1958-2. BANKS, Harvey o. 
Statewide Water Planning. 
Proc. Amer . Soc. Civil Engrs. Vol. 84, IR-4, Paper 1861. 8p. 

This paper discusses the three-phase investigation of water develop
ment in California: (a) an inventory of resources, (b) an inventory of 
requirements, and (c) a master plan for conservation and redistribution 
of the statels water supplies. 
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liThe California Water Plan demonstrates that it is physically 
possible to provide foreseeable water needs of a future population in 
excess of 40 mill ion, for a threefold increase in irrigated agriculture, 
and for nearly a fivefold growth in the related municipal and industrial 
economi cs .11 "Pl ann i ng cannot be stat i C. II 

1958-3. CANADA. Department of Northern Affairs and National Resources. 
Water Resources Branch. 

Hydro-electric progress in Canada, 1957. 
Bulletin 2598. Water Resources Branch, Dept. of N.A.&N.R. 17p. mimeo. 

In British Columbia water is being diverted to the Campbell River 
from the Quinsam (completed), the Salmon and the Heber Rivers. A 
diversion to produce 1,900,000 hp is contemplated from the Chi1ko to 
the Homathko River. The Cheakamus development commenced operation in 
October. 

In Ontario the diversion canal to carry water from Lake St. Joseph 
to Lac Seu1 was completed in 1957. 

In Quebec work should be completed in 1958 on a project to divert 
water from Manouan Lake to the Bonard River, a tributary of the Peribonka 
River. 

1958-4. DIEMER, Robert B. 
Colorado River Aqueduct System of Southern California. 
Jnl. Amer. Wtrwks. Assn. 50: 1121-1126. 

This is a brief description of the aqueduct and, more particularly, 
of its operation, maintenance and use. Expansion from the first stage, 
805 cfs with first del ivery in 1941, to ultimate capacity (1605 cfs or 
1.212 MAF/yr) is in progress. 

1958-5. DOANIDES, Peter J. 
Prestressed Pressure Pipe1 ines for Athens Aqueduct. 
Civil Engrg. 28: 653-657. 

Since World War I Athens has built a l40-ft high dam at Lake 
Marathon, 20 miles from Athens, diverted additional water to the lake 
by a 20-mi1e aqueduct from the Mt. Parnis drainage, and is completing 
one of two parallel lines which will extend the Mt. Parnis line an 
additional 25 miles to secure 115 cfs. Two pumping stations will be 
employed. 

1958-6. EAST, L. R. 
The Development and Use of Water Resources in Victoria (Symposium). 

Part I. The Development of a National Water Policy in Victoria. 
Jn1. Instn. Engrs. Austral ia. 30: 35-43 . 
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By legislation abolishing riparian rights in 1886 Victoria provided 
for the effective nationalization of all surface waters. In the late 
1860's water had been brought "from considerable distance" to the Port 
of Geelong and to the goldfields of Castlemaine and Sandhurst. "In the 
1870's a private company--the Grand Victorian Northwestern Canal Company-
put forward an ambitious project on a truly magnificent scale. It was 
proposed to start a great canal from the Goulburn River at Murchison 
and to traverse Northern Victoria westerly for more than 200 miles before 
tu rn i ng sou thwa rd to the sea." 

1958-7. FALCONER, D. H. B • 
. Investigation, Design and Construction of Aqueducts to Augment Hydro

Power Generation. 
Jnl. Instn. Engrs. Austral ia 30: 251-262. 

Falconer discusses the points to be considered in choosing canal 
or flume, pressure pipe or tunnel. Conveyance losses, head losses, 
and costs--capital and maintenance--govern. 

The Commonwealth and State Snowy River Committee, appointed in 
1947, rendered its first report in 1948 concluding that substantial 
quantities of water from the Snowy, Murray, and Murrumbidgee Rivers 
should be diverted to the Tumut River. A second report, in 1949, 
concluded that the balance of the Snowy River waters should be diverted 
to the Murray River. A final report, 1950, summarized the findings and 
stressed that little Australian experience existed on aqueduct design 
and cos ts . 

The paper describes the design and installation of aqueducts for 
the Guthega portion of the development. These consisted of 

.Reinforced concrete pipe, 12" to 60" 16 1/4 miles 
Ea rthchanne 1 1 mile 
Small tunnel 7-ft by 5-ft 1/4 mile 

Total 17 1/2 miles 

1958-8. GREEN, K. D. 
The Development and Use of Water Resources in Victoria (Symposium). 

Part II. Measurement and Evaluation of the Water Resources in 
Vi ctori a. 

Jn1. Instn. Engrs. Austral ia 30: 43-50. 

Existing diversions in Victoria include the transportation westward 
over 300 miles of Goulburn River water for domestic and stock' use in the 
arid Mal1ee. The water traverses three major catchments en route where 
it provides supplements for irrigation and town supplies. 

The Glenelg is diverted northward by tunnel through the Great 
Dividing Range. The Gellibrand is diverted westward over 70 miles. 

- 108 -



1958-9. GRIFFIN, William 
Legal Aspects of the Use of Systems of International Waters with 

Reference to Columbia-Kootenay River System Under Customary 
International Law and the Treaty of 1909. 

Sen. Doc. 118. 85 th Cong r., 2nd Ses s ion. 92p. 

This paper surveys the Treaty of 1909 with much attention given 
to the conditions existing at the time and to policy statements by 
participants. International practice is examined. The Harmon Doctrine 
of upstream ownership without responsibility is examined and rejected. 
A number of disputes are analysed. It is concluded that an upstream 
state may not divert water to the substantial injury of a downstream 
state. 

1958-10. GULHATI, N. D. 
Worldwide View of Irrigation Developments. 
Proc. Amer. Soc. Civil Engrs. V. 84, IR-3, Paper 1751. l4p. 

Gulhati cites large irrigation schemes dating from pre-history, 
but becoming increasingly important in the 19th and 20th centuries. 

Legal organizations and subsidy-repayment plans for various nations 
are listed. "Irrigation planners began to think in terms of bolder 
projects--large scale diversions from one river across another to 
populate the waste lands in the distance; ... " 

The International Commission on Irrigation and Drainage is 
described. 

1958-11. GWYTHER, Reginald D.; HUMBLE, Alfred P.; and LEWIS, Richard K. 
Habbaniyah Flood-Relief and Storage Scheme. 
Proc. Instn. Civi 1 Engrs. 11: 405-435. DISC.: 13: 548-565. 

Lake Habbaniyah provides temporary 
storage for flood water with later return 
to the Euphrates for irrigation. It is, 
in turn, provided with an escape which 
allows flow to the Abu Dhibbis with loss 
by evaporation and seepage. 

The development of the Tigris and 
Euphrates is shown schematically in the 
figure adapted from a discussion by 
M. G. lonides on p. 550. 
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1958-12. HORSFALL, R. A. 
The Development and Use of Water Resources in Victoria (Sympos i um) . 

Part I I I. Design, Construction and Operation. 
Jnl. Instn. Engrs. Austral ia 30 : 51-64. 

This paper describes structures throughout the state. 

It is proposed to divert the Woady Yaloak River from i ts pre sent 
cou rse by means of a 24.5-mile channel to a tributary of th e Barwon 
Rive r. The purpose is to stabilize, or reduce, Lake Coran gam i le an 
i n l and sea which has risen disastrously during years when t he Woady 
Yoloak, its major tributary , has been in flood. The lake loses water 
only by evaporation. 

1958-13. LEECH, T. D. J. 
The Snowy Mountains Scheme and the Application of Scientific Se rvi ces. 
Jnl. I nstn. Engrs. Austral ia 30: 99-112. 

Realizing that many unprecedented problems would arise i n developing 
the Snowy Mountains scheme , a Scientific Services . Unit, based at Cooma, 
was established early to study them by application of fund amental s cience. 
Among the problems d i scussed is that of avoiding air entrainmen t in 
the process of diverting surface streams into tunnels. 

1958-14. MORRIS, Samuel B. 
Resolving Conflicting Demands for Water. 
Proc. Amer. Soc . Civil Eng rs. V. 84, IR- l, Paper 1501. 8p. DISC: IR-3, 

Paper 1784 . p . 27-31. v. 85 , IR-l, p . 71-72. 

Morris cites the diversion of the Skeena River through the power 
p lant at Kemano to tidewater and mentions studies in progress to di vert 
a po rtion of the flow of the Columbia to the Fraser to use the 1300 feet 
of elevation "wasted" as the river crosses the international bo rde r. 
He states that the water problem of the Colorado River is due pri marily 
to Federal subsidy of irrigation; a free market with users pay in g the 
costs i s advocated . 

In warning against establishing an irrigati on economy designed to 
be phased out, Morris cites the Los Angeles purchases of land an d water 
r i ght s in Owens Val ley and, despite the existence of a larger more 
prosperous popu l ation in t he Valley since , the continuing ill wil l . 

Continued re-use i n a closed basin leads to salinity. 

DI SC: J. ERNEST FLACK: Flack defends irrigation in the Upper Basin of 
the Colorado River with statistics and references. He su ggests that 
the equitable solution to water confl icts may not be as obvious as 
Morris contends. 
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CLOSURE: The Colorado River controversy filled 22,592 pages of trans
cript in one court case now pending. "It is not always easy to 
see the opportunity or bring about the transition from an 
agricultural to an industrial economy." 

1958-15. TEXAS BOARD OF WATER ENGINEERS and Three Federal Agencies. 
Water Developments and Potentialities of the State of Texas. 
Sen. Doc. No. 111, 85th Cong., 2nd Session. 175p. + pl. 

Section 5, p. 155-158, is entitled "Inter-basin Water-supply 
Potential ities". 

"Development of the full economic potential of Texas will require 
that waters surplus to the needs of one area be made available for use 
in water-deficiency areas through inter-basin water exchange. 11 

" ... interconnection of the major Texas basins ... would be of con
siderable economic advantage to the state as a whole." 

Federal cooperation is justified by the national benefits. 

1959-1. BOOKMAN, Max 
Waste Water Role in Meeting Water Requirements. 
Proc. Amer. Soc. Civil Engrs. V. 85, SA-6, p. 111-125. 

This paper expresses a valid attitude common to many discussions 
of long-distance transmission: consider the alternative of reusing 
effluent. Based on the situation of Los Angeles, the author c~nsiders 
that prudence dictates the continuing in use of ocean outfa11s. He 
contends, however, that their contents should be limited to toxic and 
intractab1~ industrial wastes; they should not carry easily renovated 
domestic sewage. This latter can be properly employed for industry, 
agriculture, recreation, and groundwater recharge. 

Such reuse delays the necessity of importing water and reduces the 
quantity required. 

1959-2. CANADA. Department of Northern Affairs and National Resources. 
Water Resources Branch. 

Hydro-electric Progress in Canada, 1958. 
Bulletin 2625. Water Resources Branch, Dept. of N.A.&N.R. 17p. mimeo. 

A diversion of water from Lake St. Joseph in the Upper Albany 
River system, Ontario, to Lac Seu1, in the English River system, Manitoba 
was completed in 1957. The additional water improves performance at nine 
power plants. 
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1959-3. CARR, J. Roland 
Tunneling 23 Hiles Through Rockies. 
Engrg. News-Record Vol. 163, 29 Oct., p. 32, 35, 36, 38. 

The 23.3-mi Ie Harold D. Roberts tunnel, under construction from 
four headings, will carry 788 cfs from Blue River to the eastern slope. 
Fifty miles in the North Fork of the South Platte and 25 miles in con
duit will bring the water to Denver. Emphasis is on tunnel ing problems 
and schedule. 

1959-4. COLEBATCH, G. T.: TAPPING, P. C.: and HALE, G. E. A. 
The Great Lake Power Development - Civil Engineering Investigation and 

Preliminary Design. 
Journ. Instn. Engrs. Australia 31: 85-100. DISC. 31: 265. 

This description of a major hydroelectric development includes a 
map (p. 86) of the Great Lake-Arthurs Lakes region of Tasmania showin g 
many canals and tunnels connecting rivers. Five alternative diversion 
schemes considered in the planning are described. A second stage will 
provide for increased storage of 530 square mile-feet in Arthurs Lakes 
with diversion of this water to Great Lake by pumping. Diverted catch
ments will provide much of this water. 

1959-5. DIEMER, Robert B. 
Colorado River Aqueduct as a Source of Present and Future Suppl ies in 

Southern California. 
Jnl. Amer. Wtrwks. Assn. 51: 463-470. 

Within twenty years Southern California will require a further 
additional water supply. The last three legislatures have opposed 
transfer from Northern California. Reuse and desalination must be 
investigated. The Colorado River Aqueduct will be built to capacity 
in early 1960; it should be utilized fully with the surplus being used 
to recharge the aquifers. 

1 959 - 6 . G RE EN, K • D . 
Location and Design of the Tarago River Aqueduct. 
Jn1. Instn. Engrs. Austral ia 31: 1-10. 

"This paper describes the problems encountered in the location and 
design of a 16-mile aqueduct, including two miles of tunnel, passing 
through steep heavi ly timbered country some 80 miles from Melbourne 
and linking the headwaters of the Tarago and Bunyip Rivers.11 

The development augments the supply of the Mornington Peninsula 
near Melbourne. Fourteen figures illustrate topography and structures . 
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1959-7. HAY, H. Stewart 
The Snowy Mountains Scheme. 
Canad. Geog. Jn1. 58: 188-191. 

The Snowy River, now II virtua11y wasted ll into the Tasman Sea is 
being diverted westward into the Murray and Murrumbidgee for irrigation 
and power. The scheme will be financed in toto by the sale of 
electricity. 

1959-8. HUDOWALSKI, Edward C. 
New York's Barge Canal System. 
Proc. Amer. Soc. Civil Engrs. Vol. 85. WW3. p. 197-226. 

The canal system of New York state consists of 151 miles of 
artificial cuts and 376 miles of canalized rivers. Its water sources 
are natural rivers, lakes and artificial reservoirs. The supply is 
adequate for 10 million tons of traffic even under severe drought 
conditions. Surplus water is used for supplemental irrigation, 
hydroelectric power, industrial and municipal supply, and recreation. 
Flood control benefits accrue. 

1959-9. LAYLIN, John G. and BIANCHI, Rinaldo L. 
The Role of Adjudication in International River Disputes. 
Amer. Jnl. International Law 53: 30-49. 

Lac Lanoux is cited as an outstanding example of international 
arbitration in this paper. The lake, elev. 2174 m., and its entire water
shed lie wholly in France. Its outlet, a tributary of the Carol, joins 
the Segre in Spain. The waters of the Carol in Spain are used for 
irrigation. 

France proposed to divert the waters of Lac Lanoux to the Ariege 
for power, 'returning the tailwaters by tunnel to a point above the highest 
Spanish diversion. Spain objected. Arbitration followed, and France 
was declared to be within its rights since no damage in quantity or 
quality would result. 

1959-10. MacCHESNEY, Brunson 
Judicial Decisions: Lake Lanoux Case (France - Spain). 
Amer. Jnl. International Law 53: 156-171. 

France proposed to construct a 45m-high dam on the outlet to Lac 
Lanoux with diversion to the Ariege to utilize a 780m head. The tai1-
water was to be returned via tunnel to the outlet before it crossed the 
Spanish border. Spain objected and arbitration followed. France's right 
was upheld. 
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Diversion with restitution, in quantity and quality, was held to 
give no basis for downstream complaint. 

Frequently, it was observed, waters used for hydroelectric develop
ment should not be returned to their natural course. 

1 959 - 1 1 . MAV E R , J. L. 
Construction of the Tarago River Aqueduct. 
Jnl. Instn. Engrs. Austral ia 31: 11-19. 

This paper deals with the construction of the Tarago River Diversion 
Project which, by means of a 2-mile tunnel and 14 miles of aqueduct, 
takes water from the Tarago to the Bunyip River for augmentation of the 
supply of the Mornington Peninsula near Melbourne. 

The works were completed in February 1957. 

1959-12. VAN BURKALOW, Anastasia 
The Geography of New York City's Water Supply: A Study of Interactions. 
Geog. Review 49: 369-386. 

A brief sketch of the history and physical data (eighth watershed 
being developed for a total of 1969 sq mi, more than 350 miles of aque
ducts and tunnels) precede a discussion of the factors that influence 
the amount of water available: precipitation, aqueduct capacity, and 
court orders on the Delaware River. 

Effects on people and communities in the source area include 
inundation of farms, villages, cemeteries, etc.; free boating and fishing; 
local taxes; and, often, sewage facil ities. Effects downstream include 
regulation for a more usable supply, flood control, and sal inity control 
in the estuary. 

1959-13. WHETSTONE, George A. 
Storage in Natural Lakes. 
Water Power I I: 299-307, 310. 

Natural lakes are frequently developed for storage by piercing 
well below normal surface level. Dams mayor may not be employed to 
raise the level still further. When pierced for power, some outlet to 
other than the natural drainage may be developed. 

The paper lists 128 lakes developed by piercing or related methods 
and cites references for each (152 papers cited). 

1959-14. ANON. 
Oklahoma City Takes to the Hil Is for Water. 
Engrg. News-Record Vol. 162, 28 May, p. 30-32. 
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Oklahoma City has begun construction on the first stage of a four
stage plan to pipe water from the Kiamichi River area of Southeast 
Oklahoma in quantities to satisfy demands through the year 2000. A 
60-inch pipe1 ine with lifts total ing 610 feet are involved in the first 
stage. 

1959-15. ANON. 
Calgary Power Expansion. 
Water Power 11: 411-414. 

This paper updates an earl ier description of the Spray River plant 
[1954-27] citing enlargements of the Spray-Bow diversion with additional 
turbines. 

1960-1. COOKSON, George M. 
Plan for Closure of Old River. 
Proc. Amer. Soc. Civil Engr. Vol. 86. WW3. p. 83-102. 

A controlled diversion system consisting of a 7.5-mile channel to 
the Red River is being substituted for the Old River. The new diversion 
reaches the Red 3.5 miles upstream of the Red-01d-Atchafalaya junction. 

The paper is primarily devoted to the problems of design and 
construction of the dam closing the Old River. 

1960-2. GRANGER, Clarence L. 
Australian Power Project Ahead of Schedule. 
Civil Engrs. Vol. 30, June p. 56-58. 

This is a general description of the Snowy Mountains Scheme with 
emphasis on construction progress. At the time of writing work was in 
progress on the Tooma-Tumut diversion, a nine-mile tunnel, and on the 
Murrumbidgee-Eucumbene diversion, a 10.5-mile tunnel. 

1960-3. HODGES, R. C. 
Indus Water for Pakistan. 
Canad. Geog. Jn1. 61: 96-105. 

The International Bank for Reconstruction and Development obtained 
a settlement of the India-Pakistan dispute over the Indus in 1954 by 
negotiating an agreement, financed in large part by grants from Austral ia, 
Canada, Germany, New Zealand, the United Kingdom and the United States, 
whereby India obtained exclusive use of the eastern tributaries and 
Pakistan of the western. Lands formerly supplied from eastern tributaries 
will be supplied from western through the Indus-Jhelum-Chenab link canals. 
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1960-4. Mac KENZIE, G. l. 
The South Saskatchewan River Dam. 
Engrg. Jn1. Vol. 43, May p. 50-55. 

Diversion from the South Saskatchewan into the Qu'appe11e was 
suggested as early as 1858 in the report of the Hinds expedition. The 
average flow of the South Saskatchewan is about 7 MAF/yr. The reservoir 
is being designed for 8 MAF with a live storage of 2.75 MAF. Irrigation 
of 500,000 acres; hydroelectric power; municipal and industrial supply 
for Regina, Moose Jaw, and other cities; and recreation will be among 
the benefits. 

1960-5. MacNEill, Phyllis 
They Are Changing The Face of Saskatchewan. 
Canad. Geog. Jn1. 60: 154-171. 

Dams on the South Saskatchewan and on the Qu'Appe11e wi 11 create 
a lake of 8 MAF. The water will provide irrigation for a half million 
acres, hydroelectric power and municipal and industrial water for 
Regina, Moose Jaw and other cities. 

First suggested in 1857 and the subject of agitation, investigations 
and adverse reports from 1913 to 1958, the project is scheduled for 
completion in 1966. 

1960-6. MORRIS, Samuel B. 
los Angeles Water Supply and Irrigation. 
Proc. Amer. Soc. Civil Engrs. Vol. 86, IR4, p. 35 - 43. DISC. Vol. 87, 

IR2, p. 63-65, IR3, p. 77-78. 

Los Angeles annexed 108,732 acres in the San Fernando Valley in 
connection with its development of the los Angeles Aqueduct. Subsidized 
irrigation recharged the aquifer increasing the flow of the los Ange les 
River and allowing capacity use of the aqueduct . Irrigated acres are 
rapidly being converted to urban . 

DISC: William W. Donnan. Vol. 87, IR2, p. 63-64. 
Southern Cal ifornia still needs water; the State Water Plan merits 
support. 

DIS C : Cha r 1 es H. lee. Vo 1. 87, I R2, p. 64-65. 
Urbanization has changed the hydrology from percolation to floods. 

DISC: Harry F. Blaney. Vol. 87, IR3, p. 77-78. 
Adds historical data. 
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1960-7. WICKERT , G. 
Wasserkraftanlagen zur Nutzung solarer Strahl ungen. (Hydro-solar power 

plants.) 
Der Bauingenieur 35: 157-161 . 

Wi ckert sketches the theory of hydro- sola r developments and describes 
po ten t i a 1 sites. 

1960-8. ANON. 
Modified Scheme for Snowy-Murray Development . 
Austral ian Civi 1 Engrg. V.1, July p. 46-49. 

Construction of the First Phase of the Snowy-Murray section of the 
Snowy Mountains Hydro-Electric Scheme is pl anned to start in 1960-61 . 
High-level diversions will result in the e l imi nation of reservoirs and 
a power plant in locations subject to lands li des or otherwise undesirable . 
Util ization of Snowy water will be advanced two yea rs, and larger amounts 
of power and irrigation water will be assured dur ing droughts. 

The original and modified schemes are desc ribed and compared. The 
diversion tunnels will be at an elevation approx imately 700 feet higher 
than in the original plan. 

1960-9. ANON. 
Snowy Mountains Scheme. 
The Engineer 210: 388-389. 

The high - level Snowy-Murray divers ion has been redesigned to avoid 
construction difficulties of the earlier route . The revised scheme is 
described and mapped. Progress is reported. Nea rly 2 MAF/yr will be 
available for the irrigation of 1000 sq mi in t he valleys of the Murray 
and Murrumbidgee Rivers. 

1960-10. ANON. 
The Warragamba Dam. 
The Engineer 210: 786-789. 

Warragamba Dam which controls a 3383-sq mi ca t chment for the Sydney 
water supply is Austral ia's largest dam to da t e . From the dam two 106-in 
mains wi 11 convey water to the Nepean Ri ver crossing. Then three 84- in 
,1 ines will convey it to Prospec t Rese rvoi r. Hydroelectric power will be 
developed at the dam. 

1960 -11 . ANON . 
Indus Waters Treaty. 
The Engineer 210: 990-991. 

The treaty allots the western rivers, wi th 80% of the system flow, 
to Pakistan and the eastern rivers (20% ) to India, with a ten-to-thirteen 
year grace period during which Pakistan wi l l construct link canals from 
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western rivers to cover land now irrigated from eastern rivers. 

1960-12. ANON. 
Hydro-Electric Power from the Mediterranean. 
Engineering 189: 415. 

Two hydro-solar schemes are under consideration in the eastern 
Mediterranean with secondary benefits from salt, minerals, . and possible 
increased rainfall anticipated. 

The Qattara depression in Egypt has an area of 8000 sq mi, an 
elevation of -200 ft, and is 40 miles inland. The calculated capital 
cost of £33 per MWh is considered to be too expensive. 

A canal from Haifa to the River Jordan 40-miles long would allow 
flow to the Dead Sea, elev. -1290 ft. International complications exist 
between Israel and Jordan. 

1 960 - 1 3 . AN 0 N . 
Cal ifornia Bonds Win-Barely. 
Engrg. News-Record Vol. 165. 17 Nov. p. 24-25. 

Southern California provided the margin in the bond election for 
the $1.75-billion State Water Project. Most northern counties and the 
AFL~CIO opposed the bill. 

1961-1 . BOBROV, S. N. 
The Transformation of the Caspian Sea. 
Soviet Geog.: Rev. and Transl. Vol. 2, no. 7, p. 47-59. 

Dropping levels in the Caspian Sea are damaging fisheries and 
navigation. Remedies proposed include: 
(1) Adopt the Davydov Scheme to divert the ObI and Yenisey (not practical 

in the foreseeable future), 
(2) Connect with the Black Sea (increased saltiness would injure fisheries), 
(3) Divert 41 cu km/yr from the Pechora-Vychegda via the Kama and Volga 

(quotes Khrushchev in support of this partial solution), 
(4) Dam off various shoals, and 
(5) Dam across the Caspian Sea (Apollov scheme) with higher level on the 

north, including the Volga Delta. Develop hydroelectric power between 
the two levels and develop oil and gas in the dry. 

1961-2. DIESENDORF, W. 
The Snowy Mountains Scheme. Phase I - The Upper Tumut Projects. 
Horwitz Publ ications, Sydney. l62p. 
BOOK REVIEW: Australian Civil Engrg. Vol. 3, Apr. p. 52 (1962). 
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The well-illustrated and documented book covers the first ten years 
of intensive work on the Upper Tumut emphasizing power plants Tumut I 
and Tumut I I and the irrigation features. A general outline of the 
Snowy Mountains Scheme is included. 

1961-3. GOHAR, M. Kamal 
Utilising the Qattara Depression. 
Water Power 13: 433-436. 

Gohar reviews Ball IS proposal [1933-1] which involved a distance of 
70 km including three parallel ten-foot diameter tunnels 60 km long. As 
a preferable alternative, he suggests a route involving pumping to a 
ridge which contains two small lakes and then utilizing an underground 
power plant. The pumped-storage development could be advantageously 
intertied with thermal plants on the Nile Delta and with the Aswan Dam 
plant which follows irrigation demand rather than power demand. Goharls 
1 ine is within 50 km of Alexandria and can be developed in stages. 

1961-4. HASSAN, El Sayed M. 
Power from the Sea. 
Proc. Amer. Soc. Civil Engrs. Vol. 87, P02, p. 21-27. DISC: Vol. 87, P03, 

p. 115-118. Vol. 88, PO-1, p. 175. 

Hassan proposes developing power by damming the straits of Bab El 
Mandeb and the Suez Canal, allowing the Red Sea to evaporate thus 
lowering tail water 12 ft/yr, and using the Indian Ocean as headwater. 
The maximum head could be 500 feet or more. 

Whetstone suggests the investigation of a combination of the Red 
Sea project with pumping to the land-locked depressions of Lac Assal~, 
the Danakil Depression, and Lac AssaI to develop power by "pumped un
storage." A 34-entry bibliography on hydro-solar power is included. 

1961-5. KABELAC, Otaka r W. 
Great Volga Waterway. 
Proc. Amer. Soc. Civil Engrs. Vol. 87, WWI, p. 151-163. DISC: Vol. 87, 

WW2, p. 185-188, ww4, p. 107-117. 

With completion of the Don-Volga Canal, the Volga River has access 
to five seas: Baltic, White, Black, Azov and Caspian. The Volga project 
provides for navigation, hydroelectric power and rehabilitation of arid 
lands by transfer of water from the Arctic drainage to the Caspian water
shed. 

Data on hydrology and canal dimensions and facilities are in the 
text. 
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A description, with map and profile, of the Davydov Plan to irrigate 
the deserts and steppes of Central Asia is given. Diversion from the 
Arctic-flowing Ob-Irtysh and Yenisei of 255 MAF/yr, including 60 MAF for 
the stabilization of the Caspian Sea, is envisioned. 

1961-6. MIDGLEY, D. C. 
A Water Policy for the Vaal. 
Symposium on the Future of the Vaal River . p. 125-134. 

Limitation of the economy of the Witwatersrand by restricting new 
development to remain within the present water budget would be detrimental 
to all South Africa. Areas of origin also benefit from the capital 
investment made in properly designed diversion works. Rivers draining 
the Eastern Escarpment, particularly the Tuge1a which could be developed 
with a 32-mi1e aqueduct and 2300- ft. 1 ift; the Ca1edon augmented by the 
Ox-bow or other schemes; the Oran ge ; or the Okavango should be studied 
for diversion to the Vaal. 

1961-7. NEAL, Donald W. and GASKILL, David L. 
Waterpower Resources of the Wilson River Basin, Oregon. 
U.S. Geol. Surv. Water Supply Pape r 1329B. p. 31-62 + pl. 

The Wilson River, which flows to Tillamook Bay on the Pacific, is 
a possible source of water supply for Portland . Two sites--the Larch 
Mountain damsite and McNamer's Camp- -wou1d appear to be feasible. The 
power possibilities of McNamer's Camp by means of development in the 
Tualatin Basin and by pumped storage woul d make it particularly attractive. 

1961-8. OLIVIER, Henry 
Water Balance Factors in the Development of Natural Resources. 
Symposium on th~ Future of the Vaal River . p. 12- 45. 

This keynote address of the symposium set the South African water 
situation, and that of the Vaal Basin in particular, against developments 
throughout the world. The Snowy Mountains Scheme was considered to be 
especially instructive. Development of hydro power on the Vaal, Tuge1a, 
Transkei and elsewhere in the Repub1 ic should release cooling water now 
employed in thermal plants. More efficient irrigation, reuse, and 
importation from other basins should suffice until the year 2000. 

International complications would arise f rom an attempt to import 
from the north (Crocodile, 01ifants, Limpopo Basins). 

1961-9. SHERMAN, Frank R. and MILLER, David R. 
Submarine Aqueducts Deliver Water to Venezuelan Islands. 
C i v i 1 Eng r g . Vo 1 ~ 3 1, Ma r. p . 4 1 - 45 . 
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To replace an expensive supply by barges to the islands of 
Margarita and Coche, an aqueduct 14.3-miles long, 30-in in diameter 
submerged up to 110 feet was pulled to the first and a 6.S-mile 
8-in line was pulled to the second. The lines are supplied from the 
Rio Carinicuao. The paper is primarily concerned with the pipe
pull ing operation. 

1961-10. VANDERTULIP, John J. 
A Plan for Meeting the 1980 Water Requirements of Texas. 
Texas Board Wtr. Engrs. 198p. + pl. 

Texas had water resources to meet the State's municipal and industrial 
requirements through 1980. Increasing dependence would be placed on 
reservoirs. u " .. the actual planning and development of trans-basin 
diversion facilities from areas of surplus will most likely occur by 
stages from one basin to another." Interbasin diversions existing or 
planned in 1961 include: 

Dallas: a 40-mile pipeline under construction to bring 112 , 000 
ac-ft/yr from Tawakoni Reservoir in the Sabine River Basin. 

Canadian River Municipal Authority: 275-mi1e pipeline for 11 cities. 
North Texas Municipal Water District: Sulphur Basin to Trinity Basin. 
Henderson: Sabine to Neches. 
Palestine and Athens: Neches td Trinity. 
Houston: Trinity to San Jacinto. 
Bay Town and Galveston: San Jacinto to San Jacinto-Brazos Coastal. 
Sweetwater: Colorado to Brazos. 
San Antonio: Guadalupe to San Antonio (partial supply). 

1961-11. WHETSTONE, George A. 
Water Power for the Desert. 
Water Power 13: 388-390. 

The paper proposes river diversions if hydro power and/or irrigation 
developments warrant. Hydro-solar development of depressions is discussed. 
The bibliography contains 36 entries. 

1961-12. ANON. 
Navajo Irrigation and San Juan-Chama Projects, New Mexico. 
87th Cong, 1st Sess. Sen. Rpt. No. 83. 11p. 

The Committee on Interior and Insular Affairs reports favorably on 
S. 107 which would authorize the projects. The San~Juan-Chama project 
would ultimately provide for diversions to both the Rio Grande and 
Canadian River basins. The present bill provides for an initial stage 
only. This would divert 110,000 ac-ft/yr to the Rio Grande for Albuquerque 
municipal water, irrigation and recreation. An endorsement by the Sec
retary of the Interior is included. 
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1961-13. ANON. 
Crater-Long Lakes Division, Snettisham Project, Alas ka. 
87th Cong., 1st Sess. House Doc. 40. 84p. + pl . 

This single-purpose hydro-electric development near Juneau "proposes 
the diversion of wa te r f rom Crater and Long Lakes through sepa rate wate r
ways to a common power plant at tidewate r . 11 

1961 -14. ANON. 
Operating Principles: Fryingpan-Arkansas Project. 
87th Cong., 1st Sess . , House Doc. 130. 7p. 

ThIs is an agreement adopted by the State of Colorado on 30 April 
1959 and amended on 30 Dec. 1959 and 9 Dec. 1960 . . Requirements include 
provisions that no water may be diverted from the Western slope until 
Reedi Dam is operational, and that water stored in Ruedi Reservoir may 
be sold for use outside the natural basin of the Colorado River only 
with the consent of the Colorado River Water Conservation Districts 
Detailed restrictions on timing , quantities and priorities are listed. 

1961-15. ANON. 
Murray Pipe1 ine. 
Australian Civil Engineering Vol. 2, March p . 5. 

The completed 50-mile Mannum-Ade1aide pipeline delivered water into 
Mt. Bold Reservoir of the Adelaide waterworks in Feb. 1961 for the first 
time. Started in 1951, the line had supplied Adelaide by use of branch 
pipelines since 1954. Other projects are unde r study. 

1961-16. ANON. 
Million-pound Pipeline. 
Australian Civil Engineering Vol. 2, June p. 7. 

A £1-mi11 ion contract has been let for a portion of the pipel ine 
under the Great Dividing Range in New South Wales to divert water from 
the Fish River eastward to supply several municipalities. 

1961-17. ANON. 
Hunter River. 
Australian Civil Engineering Vol. 3, Nov. p . 8. 

liThe New South Wales Public Works Department is investigating 
a scheme to divert the Hunter River into the ocean just north of New
castle, to re1 ieve siltation in the tiarbor." The present dredging 
program costs about £750,000 per year . 

- 122 -



1961-18. ANON. 
Contracts for First Stage of Snowy-Murray Development. 
Australian Civ. Engrg. V. 3, Dec . p. 42-45. 

Contracts for the 15-mi1e Eucumbene-Snowy tunnel, the Island Bend 
Dam, and the Snowy-Geehi tunnel went to a joint venture of Utah Con
struction and Brown-and-Root at £20,887,000. 

Four additional jobs will be let for bid soon. Estimated cost is 
£30 million to £35 million. 

TheSnowy-Tumut section of t he scheme was completed ahead of 
schedule. 

1961-19. ANON. 
Roselend Hydro-Electric Scheme. 
The Engineer 212: 246-249, 286-290. 

The paper is devoted primarily to the design and construction of 
Rose1end Dam, penstock, and powerp1ant. The catchment draining naturally 
to reservoirs above the intake is 63 sq km. Other catchments diverted 
to the reservoirs or pressure tunnel total 197 sq km. 

1961-20. ANON. 
More Sewage Plants Urged for Chicago. 
Engrg. News-Record Vol . 166. 9 Mar. p. 32. 

Hearings underway before a special master for the U.S. Supreme Court 
included testimony that Chicago could cut its diversion of Lake Michigan 
water from 3200 cfs at present by 720 cfs. Moreover, it is alleged, 
another 1250 cfs could be returned after treatment to Lake Michigan. 

Chicago is requesting an additional 1000 cfs diversion. 

1962-1. BLANEY, Harry F. 
Utilization of Water and Irrigation in Israel. 
Proc. Amer. Soc. Civil Engrs. Vol. 88, IR-2, p. 55-65. DISC: Vol. 88, 

IR- 4, p. 69-70. Vol. 89, IR-2, p. 79-80. 

Interbasin dive rs ion projects described include the supplying of the 
Negev from the Yarkon. Later, by means of 55 km of open channel, 135 km 
of 108-in pressure pipe and 8 km of tunnels, augmentation from the 
Jordan River is proposed. 

DISC: N. Buras Vol. 88, IR-4, p. 69 ~ u 
Outlines problems remaining. 
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DISC: Vahe J. Sevian Vol. 88, IR-4, p. 69-70. 
Objects to export from the Jordan, an international stream. 

CLOSURE: Vo 1. 89, I R-2, p. 79-80. 
International negotiations are pending. 

1962-2. CANADA. Department of Northern Affairs and National Resources. 
Water Resources Branch. 

Principal Power Developments in Canada, 1961. 
Bulletin 2722-61. Water Resources Branch, Dept. of N.A.&N.R. 58p. 

The volume tabulates hydro and thermal plants by province. In 
the hydro table a column headed "River" indicates diversions for nine 
plants in British Columbia: 

Kemano 
Bridge River Nos. 1 and 2 
Cheakamus 
Wahleach 
Coquitlam-Buntzen Nos. 1 and 2 
A10uette 
Port A1 ice 

Nechako to Kemano 
Bridge to Seton Lake 
Cheakamus to Squamish 
Wahleach Lake to Frazer 
Lake Buntzen to Burrard Inlet 
A10uette Lake to Stave Lake 
Victoria Lake to Neroutsos Inlet 

Various data are tabulated for all plants. 

Later editions [Bull. 2722-62 (1963) and Bull. 2722-63 (1964)] list 
these same plants and no others. 

1962 - 3. GE RAS I MOV, I. P. 
Soviet Geographic Science and Problems of the Transformation of Nature. 
Soviet Geog: Rev. and Trans1. Vol. 3, no. 1, p. 27-38. 

The Caspian Sea has fluctuated through 6m in the last 150 years. 
The Volga River must be used for power, irrigation, and water supply. 
The solution could well be the Pechora-Vychegda diversion scheme, together 
with the cutting off of shallow portions of the Caspian Sea to reduce 
evaporation. These cut-off sections could be used for wet-year overflow 
rese rvo i rs . 

Geographers should devote serious study to the side-effects of 
transformations of nature. 

1962-4. GRIFFIN, W. C. et a1 
Water Resources of the Tacoma Area, Washington. 
U.S. Geol. Surv. Water Supply Paper 1499-B. 101p. + pl. 

Tacoma's principal water supply is from the Green River. An aque
duct 26.6 miles long can convey 73 mgd to McMillan Reservoir, about 
8 miles southeast of Tacoma. Peaks of 105 mgd can be supplied from 
McMi llan Reservoir. 
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1962-5. HALBERG, H. N.; HUNT, O. P.; and PAUSZEK, F. H. 
Water Resources of the Utica-Rome Area, New York. 
U.S. Geo1. Surv. Water Supply Paper 1499-C. 46p. + pl. 

The flows of the Mohawk River and of the Erie (Barge) Canal are 
augmented by diversions from Black River, West Canada Creek and the 
Chenango River basin (p. c-6). They are further augmented by the 
return flows from Rome and Utica which import water from the Oneida 
River Basin and West Canada Creek respectively. (p. C-36). 

1962-6. HUDSON, Sir William 
The Snowy Mountains Hydro-Electric Project. 
Jn1. Instn. Engrs. Austral ia 34: 107-113. 

The scheme embraces an area of nearly 3000 sq mi and includes 
nine major dams and many smaller ones, 100 miles of tunnel, ten power 
stations, 80 miles of aqueducts, and the control and diversion of six 
rive rs. 

The Snowy-Tumut division includes the diversion of the Eucumbene 
River at Lake Eucumbene through a 14-mi1e tunnel to the Tumut River at 
Tumut Pond, a 10-mile tunnel from the Upper Murrumbidgee River to Lake 
Eucumbene, and a 9-mile tunnel from the Tooma River to Tumut Pond. The 
combined flow of four rivers falls 2700-ft through four power stations. 
A storage reservoir (B1owering) will hold 1,120,000 acre-feet for 
irrigation in the Murrumbidgee Valley. 

The Snowy-Murray division includes a 20-mile tunnel from Island 
Bend Reservoir on the Snowy to the Murray Valley with the Geehi River 
diverted into the tunnel en route. A 2600-ft fall will yield 1.25 
million kw and 800,000 acre-ft/year will be available for irrigation 
along the Murray. A 15-mile tunnel with two-way flow will connect Lake 
Eucumbene with Island Bend Reservoir, and a pumping plant at Jindabyne 
Reservoir on the Lower Snowy will supply Island Bend. 

Details are tabulated by project, function, and structure (p. 111-112). 

1962-7. HUNTER, J. R. and HARTWIG, W. P. 
The Design and Construction of the Tooma-Tumut Project of the Snowy 

Mountains Scheme. 
Jn1.lnstn. Engrs. Australia 34: 163-185. 

The Tooma, a tributary of the Murray, is dammed at Tooma Reservoir 
in its headwaters cOurse. From the reservoir, up to 1500 cfs may be 
diverted to Tumut Pond and thence, if desired, to Lake Eucumbene by means 
of the Eucumbene-Tumut tunnel. Tooma Reservoir must also function for 
flood con t ro 1 on the Tooma and', in th is capac i ty, be ab 1 e to wi ths tand 
drawdowns of 35 ft/day. 
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The paper is concerned with the design and construction of the dam 
at Tooma Reservoir and of the Tooma-Tumut tunn~l with its intermed iate 
intakes. 

1962-8. McLEOD, J. A. S. 
Choosing Between Surface and Underground Power Stations for the Snowy 

Mountains Scheme. 
Jnl. Instn. Engrs. Austral ia 34: 233-251. 

The eleven plants of the Snowy Mountain Scheme (four in service, 
seven in the investigation stage at the time of writing) are being 
calculated for surface and underground locations. The consideration 
most applicable to diversions, especially by tunnel, is that a surface 
plant must be on the tailwater stream while an underground plant may be 
almost anywhere along the a1 ignment. 

1962-9. ROBINSON, C. P. 
Future Requirements of Raw Water. 
Addendum to Symposium on the Future of the Vaal River. p. 135-154. 

Robinson reviews· the prospects on ten watersheds adjacent to the 
Vaal: the Limpopo, Letaba, Great Olifants, Crocodile, Komati, Great 
Usuti, Pongola,Tuge1a, Caledon, and Orange. None is ideal; the last 
three seem most promising with the Caledon involving the least capital 
cost, but also the least long-term suitability. The Tugela would lead 
to conflicts with local interests, and would involve interstate (Natal
Transvaal} transfer. The Orange has heavy silt loads, but with storage 
in Basutoland, silt could be nearly eliminated. Surpluses clearly 
exist in the Orange River. 

1962-10. SHISHKIN, N. I. 
On the Diversion of the Vychegda and Pechora Rivers to the Basin of 

the Volga. 
Soviet Geog: Rev. and Transl. Vol. 3, no. 5, p. 46-57. 

The author sketches a history of proposed developments including 
a canal built in 1786-1822 and o~erated for 17 years. Many references 
(in Russian) are cited. He lists the advantages which would accrue to 
the semi-arid south, but points out that the plan would have an adverse 
affect in the north in that it would flood valuable agricultural land 
and damage fishing and nav i gation on the Pechora. 

Changes, which would double the costs, are proposed to solve these 
difficulties. 

The Pechora floods in summer when the Volga needs the water most. 
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1962-11. SKINNER, C. R. A. 
Pipelayers Solve Problems in the Adelaide Hills. 
Australian Civil Engrg . Vol. 3, June p. 37- 39 . 

The problems of constructing 30 miles of the 30-in to 42 - in Happy 
Val1ey-Myponga portion of the aq ueduct fo r the Adelaide wa ter s upply 
involved crossing many wide steep-sided gullies . High level crossings, 
profi 1e crossings and below-groun d cros s ings were all empl oye d. 

1 962 -12. V I S INT IN, B. 
Les adductions d'eau en Italie. (Water Supply in Italy) 
L' Eau 49: 121-125, 146-150. 

Rome was supplied by eleven aqueducts conveying 12.88 cu m/sec 
bui lt between 312 B.C. and 226 A.D.; these are tabula t ed (p. 123). 

Supplies of modern Rome, La Poui11e, and the islands of Procida 
and Ischia by aqueducts are described. Prior to 1958 the islands 
depended on catching rainwater in artificial basins or on transport by 
boat for their supply. 

1962-13. WARNE, William E. 
Cal ifornia Pioneers New Water Development Concepts. 
Natural Res. Jnl. 2: 248-259. 

The Cal ifornia Water Plan, providing a flexible program for the 
development of all the water of the State, set an historic precedent. 
Some development by local and federal agencies, consistent with the 
plan, will continue with State participation. A history of accompl ish
ments in Cal ifornia--Owens Valley, Mono Basin, Colorado River Aqueduct, 
Hetch Hetchy, the Mokelumne Aqueduct, Central Va11ey--is sketched and 
the facilities included in the State Water Project are listed. 

1962-14. WHIPPLE, William Jr. 
The Texas Water Plan. 
Civi 1 Engrg. Vol. 32. Feb. p. 58-60. 

The U.S. Study Commission for Texas recommended a $3-bil1ion plan 
with municipal and industrial requirements receiving first priority. 
It envisioned development by river basins with, ultimately, an 800-mi1e 
coastal canal and "lesser d iversions at advantageous locations further 
upstream." Import from the Sabine and Red was anticipated. 

The legal basis for interbasin diversion in Texas requires restudy. 

1962-15. ANON. 
New Victorian Water Storages . 
Australian Civil Engrg. Vn Wol. 3, June p. 55- 56. 

- 127 -



The Victorian government is about to undertake construction of a 
reservoir on Fyans Creek in the Grampians to store water diverted from 
the upper Wannon River. 

1962 -16. ANON. 
Morgan-Whya11a Pipeline. 
Australian Civil Engrg. Vol. 3, August p. 63. 

A second Morgan-Whya11a pipeline with five times the capacity of 
that laid in 1944 is under study. A four-mile crossing, rather than a 
12-mile, of the Spencer Gulf is in question. 

1962 -1 7. ANON. 
South Australian Pipelines. 
Australian Civil Engrg. Vol. 3, Aug. p. 63. 

South Austral ian pipelines under construction and/or design include 
a second line from the River Murray to Adelaide and extensive improvements 
and expansion of the Adelaide system. 

1962-18. ANON. 
Queensland Irrigation Potential. 
Australian Civil Engrg. Vol. 3, Sept. p. 7. 

A report of the Queensland Irrigation and Water Supply Commission 
recommends diversion of 260,000 ac-ft/yr from the Herber t River to the 
Burdekin River by means of a tunnel eleven miles long. 

1962-19. ANON. 
Fifty Million Pound Water Scheme. 
Australian Civil Engrg. Vol. 4, Oct. p. 7. 

In anticipation of a population of 5.2 million by 2000, Melbourne 
has planned a four-stage augmentation of its water supply. Diversions 
from the Big River, Thompson River and Aberfe1dy River are contemplated. 
Local irrigation interests are opposing any development outside the 
Va rra wate rshed. 

1962-20. ANON. 
The Development of the Orange River. 
Trans. South African Instn. Civil Engrs. 4: 74-75. 

A project announced on 22 Mar 62 is designed to irrigate 360,000 
morgen [760,000 acres] and develop 177,000 kw. The 30-year plan will 
provide 100 million gal/day for domestic and industrial use. 
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The first phase includes the Orange-Fish tunnel 51 miles long and 
l4.5-ft in diameter to deliver 1200 cfs. It also includes a canal from 
the Fish to the Lower Sundays River. 

1962-21. ANON. 
South Africa's Orange River Project. 
Water Power 14: 244. 

A six-phase project extending over 25 years has been announced for 
the benefit of irrigation, municipal supply and hydroelectric power in 
South Africa. Diversions by means of the 51-mile Orange Fish and 32-mi1e 
Fish-Sundays tunnels will supply the eastern Cape Province. 

1963-1. BOWKER, T. B. 
Claiming the Bounty of the Orange River. 
Optima 13: 27-29. 

This flowery analysis of benefits stresses the importance to the 
national welfare of keeping a dispersed agrarian population and the 
value of maintaining status in Africa through the construction of pub1 ic 
works which convert desolation to opulence. 

1963-2. COLEBATCH, G. T.; PAXTON, H. L.; and ENDERSBEE, L. A. 
The Great Lake Power Development. 
Water Power 15: 317-323. 

In a redevelopment of the Great Lake, water is being diverted from 
Tasmania's southern watershed to its northern. From Great Lake 
(Elev. 3380) a 2700-ft fall can be developed at Poatina. The average 
flow is 780 cfs; the design capacity is 1625 cfs. Diversion is by 
means of a four-mile head race tunnel, one-mile open penstock, 500-foot 
shaft to an underground power house, and 2.75-mile tailrace tunnel. 
Great Lake isaugmented by pumping from Arthurs Lake, Elev. 3142 ft. 

1963-3. FRYE, A. H. 
The Reber Plan Is Junked as Corps Releases SF Bay Barrier Study. 
Western Constn. Vol. 38, Sept. p. 95, 96, 122, 123. 

After a decade of model testing and study of eight alternative 
barriers for San Francisco Bay, the Corps of Engineers has issued a 
feasibility report. Most proposals, including the Reber Plan, were 
found to be uneconomical. Regional studies taking full cognizance 
of the California State Water Project will be required to determine the 
justification for the best of the others. 
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1963-4. FURON, Raymond 
The Problem of Water: A World Study. 
Translation: American Elsevier, New York (1967),208 p. 

This pessimistic forecast of the population explosion, soil erosion, 
and water shortage facing the world within a few decades mentions inter
basin diversions several places, but develops the concept only in 
connection with the Paris water supply. Diversions here include those 
from the Ourcq (1809); Dhuis, a tributary of the Marne, 131 km (1865); 
Vanne, 173 km (1874); and Avre, 102 km (1893). 

1963-5. LAWRENCE, Ray E. and HESS, Robert H. 
Wichita's Past, Present, and Future Water Supply. 
Jnl. Amer. WtnJks. Assn. 55: 1081-1092. 

Wichita's early supply was from ground water in the valley of the 
Wichita River above town. Shortages and litigation with irrigators led, 
in 1956, to the inauguration of the Cheney Reservoir project on the 
Ninnescah River 25 miles west of town. The reservoir will be developed 
by the Bureau of Reclamation for Wichita's supply, floodcontr01, and 
fish and wildlife at a cost of $18.3 mill ion. Wichita will repay $7.2 mill ion 
over 40 years. 

1963-6. MACKINTOSH, Ian B. 
South Saskatchewan River Project. 
Water Power 15: 361-368, 403-408. 

Diversion of the South Saskatchewan down the Qu ' appe11e was advocated 
as early as 1858. Agreement between the Dominion and Saskatchewan to 
proceed was reached in 1958. The project will supply irrigation wat~~~ 
(35% by gravity, 65% with a 15- to 20-ft lift), domestic and industrial 
water, hydropower, flood control, and recreation. 

Emphasis of the paper is on geologic conditions and construction 
procedure. 

1963-7. MARTIN, Charles E. 
International Water Problems in the West: The Columbia Basin Treaty 

Between Canada and the United States. 
Canada-United States Treaty Relations. Chap. 3 (p. 51-71). Duke Univ. 

Press. 

This report of the Treaty negotiations refers briefly to the Canadian 
proposals to divert from the Kootenay to the Columbia and from the Columbia 
to the Fraser. Treaty provisions on diversion provide that no diversion 
for other than consumptive use may be made by an upstream nation without 
consent. Exceptions apply to the Kootenay after 20 years, or sooner if 
the United States fails to build Libby Dam within five years. 
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1963-8. MIDGLEY, D. C. 
The Orange River Development Project i n South Africa. 
Progress 49: 242-253. 

This paper gives an excellent astronaut1s-eye view of the Orange 
River Basin and a sket ch of the long-te rm si x-s tage project to harness 
the entire irrigation and power potential of t he Orange River which 
extends for 1300 miles across t he su b-con ti nen t . 

The reservoir created by Ruigte [now Hendrik Verwoerd] dam controls 
two-thirds of the water resources of t he Oran ge - Vaal catchment and has 
an estimated 1 ife of a thousand years. It will become the headpond of 
the 51-mile long Orange-Fish tunnel, a first - stage development . Also in 
the first stage will be a canal from the Fish to the lower Sundays River 
and the provision of 40 mgd to Port Elizabeth . 

One of the later stages wi 11 contain a 32 - mi1e tunnel from the Fish 
to the Upper Sundays. 

liThe project has awakened widespread interest throughout South Africa. 
The main reaction is one of increased confidence in the future of the 
country.1I 

1963-9. REPUBLIC OF SOUTH AFRICA. 
Report of the Commission of Enquiry into South WestAfrica Affairs, 1962-1963. 
RSA 557p. 

South West Africa has perennial streams only on some of its 
boundaries, and in the Caprivi Strip. Treaty provisions with Angola 
[1926-5] permit the diversion of waters from the Cunene in Angola for 
water supply within the mandated territory. Canals for this purpose 
have been built and construction on others is pending. 

Consideration is being given to diversions from the Okavango in the 
Caprivi Strip to the Cunene for domestic supply , irrigation and power. 

Pipelines under study include one of 140 miles from Konkiep to 
Luderitz when the present supply, by distillation, is fully utilized; 
and one of 80 mi from Kuiseb Canyon to Walvis Bay . 

. ' 
~ 9~3- -l (h l\t)ll~~t)N ~ ~ ~l 1'1. 
~e*,,~,,@@lJUI@":' ~:fV@¥ l":foJ@~t 'Will 'Work. 
Optima 13: 30-39. 

The Orange River rises within a hundred miles of the Indian Ocean 
and carries a heavy silt load through canyons to the Pacific. Virtually 
all of its contributing area is in the headwaters region, including 
Lesotho. The hydrology is outlined and the major structures (two dams 
with powerplants and the Orange-Fish Tunnel) of the first phase of the 
six-phase project are described. The plan is flexible and modifications, 
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including more water export to the Vaal Basin, are suggested. 

1963-11. SEASTONE, D. A. and HARTMAN, L. M. 
Alternative Institutions for Water Transfers: The Experience in Colorado 

and New Mexico. 
Land Econ. 39: 31-43. 

Colorado requires a judicial process; New Mexico uses the adminis
trative office of the State Engineer. 

Colorado's experience in attempted transfers of rights which involve 
change in use or change in point of diversion is that such requests are 
seldom granted. Downstream fil ings on the return flows constitute rights 
which can be determined only by costly and tedious court procedures. 
One of the results of this has been trans-mountain diversion rather than 
purchase of irrigation rights to flows in the vicinity. Courts consider 
only law, not optimum use. 

The New Mexico State Engineer is authorized to determine the 
feasibility and procedures for diverting water out of a watershed. 

New Mexico's procedure is considered preferable by the authors. 

1963-12. SMITH, Herman E. and WASHBOURNE, Lee B. 
Hundred-Mile Pipeline Brings Water to Oklahoma City. 
Civil Engrg. Vol. 33, Oct. p. 32-35. 

By constructing a reservoir, Lake Atoka, on North Boggy Creek 
and lifting the water 610 feet in 100 miles of 60-in concrete pipe 
and a half-mile steel pipe crossing of the North Canadian River, 
Oklahoma City secured a 90-mgd supply. 

1963-13. VENDROV, S. L. 
Geographical Aspects of the Problem of Diverting Part of the Flow of the 

Pechora and Vychegda Rivers to the Volga Basin. 
Soviet Geog: Rev~ and Transl. Vol. 4, no. 6, p. 29-41. 

Vendrov calls for careful study of the possible damage which would 
result from diverting 38 cubic km per year with storage in a huge lake. 
He selected a similarly-situated model reservoir to study to substantiate 
his predictions. Water-logging and temperature changes detrimental to 
plant growth were detected. 

He concludes that the lake area should be reduced to eliminate shoal 
areas, and prefers a two-reservoir solution with pumping despite its 
greater cost. 
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1963-14. ANON. 
River Decision Will Spur Construction. 
Engrg. News-Record Vol. 170, 13 J une p. 24-25. 

The U.S. Supreme Court has ruled that Arizona is entitled to about 
MAF/yr now being diverted to California coastal cities. Meanwhile, 

until Congress votes funds for the Central Arizona Project, Ari zona has 
no means to obtain the water. 

Political background and a sketch of previous CAP bills is given. 

1963-15. ANON. 
Chicago Presents Its Case. 
Engrg. News-Record Vol. 171. 8 Aug p. 58-60. 

This paper summarizes the 9000 pages of testimony for Chicago's 
diversion of an additional 1000 cfs from Lake Michigan. The testimony 
of the opposition had run to 17,000 pages in a hearing terminated in 
July 1963 after four years of litigation. Chicago's witnesses contended 
that New York Power interests had suffered no damages because of storage 
characteristics of Lake Ontario and the economics of hydro-steam inter
connection. 

A table lists the high points in the cana1 ' s existence since 1890. 

1963-16. ANON. 
Southwest Plan Would Create Regional Water Network. 
Engrg. News-Record Vol. 171. 5 Sept. p. 18-19. 

The Southwest Plan, submitted by Secy. Udall to the governors of 
the .Co10rado Basin States, would, in effect, parallel the California 
Aqueduct and build a canal from Parker Dam to the vicinity of Tucson in 
the first phase. The second phase would parallel both these plus the 
Colorado River aqueduct (flow west to east). Construction dates proposed 
are indicated on a bar chart. 

1963-17. ANON. 
California Proposes 35 Water Supply Dams. 
Engrg. News-Record Vol. 171. 10 Oct. p. 46-47. 

A 9-project development of 12 MAF/yr from the Eel, Trinity, Mad, 
Van Duzen and Klamath Rivers for power, flood control, recreation and 
water supply has been proposed by Gov. Brown. Scheduled in stages from 
1976 through 2020, it would include 70 miles of tunnel and 50 MAF storage. 
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1963-18. ANON. 
Southwest Should Tap the Snake River. 
Engrg. News-Record Vol. 171. 14 Nov. p. 56-57. 

As an alternative to the Udall Plan, the Los Angeles Department of 
Water and Power proposes a 519-mi1e aqueduct from t he Snake River near 
Twin Falls, Ida. to Lake Mead. Ultimate capacity would be 2.4 MAF/yr. 
The plan would not interfere with schedules on the California State 
Water Project, would not divert California water to Arizona, would 
improve the qual ity and increase the power production on the Colorado 
River, and would avoid scrapping the Colorado River Aqueduct. 

1963-19. ANON. 
California Rethinks Udall Water Plan. 
Engrg. News-Record Vol. 171. 12 Dec p. 22. 

Governor Brown of Cal ifornia in replying to Secy. Udall IS proposed 
Pacific Southwest Water Plan indicated that it could be modified to make 
it acceptable. Extension of the California aqueduct to supply Arizona 
was considered to be uneconomic since a cheaper long-range solution 
existed in importing from the Columbia River Basin. 

He contended that water-surplus areas should be included in any 
regional development with power revenues being dedicated to the pro
tection of areas of origin against higher costs for projects they develop 
for their use later. 

1963-20. ANON. 
L'amenagement de la Durance (The Development of the Durance). 
Houille Blanche 18: 561-578. ABST: Water Power 16: 171. 

Devoted primarily to hydroelectric developments, this paper cites 
the regulation undertaken by means of a string of dams to permit 
diversion from the Verdon River by means of the Canal de Provence. 
A sketch map and 17 illustrations are included. 

1963-21. ANON. 
Demarrage des travaux de l'amenagement du Mont-Cenis. (Beginning of Work 

on the Mont-Cenis Development). 
Houille Blanche 18: 626-627 . ABST: Water Power 16: 278 . 

The Arc is underequipped but difficulties with dam foundations and 
the necessity of flooding a village if a dam were to be built led to 
investigating use of an excellent site whose own basin drains (through 
Italy) to the Adriatic. 

Agreement has been reached to augment the supply by a diversion from 
l'Arc to a reservoir on the flank of Mont-Cenis. From here some water 
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will flow to Italy; the rest will be carried by two buried penstocks to 
the Mont-Cenis plant on the Arc. 

Work began in 1963. Completion is anticipated in the Autumn of 1968. 

1963-22. ANON. 
Avancement des Travaux de l'Ensemble des Snowy Mountains (P rogress of 

Work on the Snowy Mountain Scheme). 
Houille Blanche 18: 628-629. 

This is a general description of the scheme with a report of progress 
to date. Tunneling records, in particular, are cited. 

1963-23. ANON. 
Proposal to Divert Siber ian River. 
Water Power 15: 3. 

Russians propose to divert the Katun into the Irtysh-Bukhtarma 
by means of an eleven-mile tunnel. Power and irrigation will benefit. 
No details are given. 

1964-1. CANADA. Department of Northern Affai rs and National Res·ources. 
Water Resources Branch. 

Development of Electric Power in Canada: Progress Report - 1963. 
Bulletin 2720-63. Water Resources Branch, Dept . of N.A. and N.R. 52p. 

Diversion of the Little Abitibi River, Ontario, into the Abitibi 
added two thousand square miles of drainage area above several existing 
and prospective hydro plants. 

Study is underway on a prospective diversion which will take the 
runoff from a thousand square miles of the Kanlapiskau River drainage, 
Quebec, into the Manicouagan. 

1964-2. DANN, H. E.; HARTWIG, W. P.; and HUNTER, J. R. 
Unlined Tunnels of the Snowy Mountains Hydro-Electric Authority, Australia. 
Proc. Amer. Soc. Civi 1 Engrs. V. 90, P03, p. 47-79. DISC: V. 91, POl, 

p. 118-124. V. 92, POl, p. 125-129. 

The Snowy Mountains Scheme includes nearly a hundred miles of tunnels 
with heads ranging to 520 ft. About 60% of these are unlined diversion 
tunnels. The remainder are lined power tunnels. Lining was used on 
the power tunnels since they must provide for flows four to six times 
the average to handle peaks, and since the turbine runners suffer damage 
from rock debris. Diversion tunnels have average flow closer to maximum 
and can thus be smaller. Careful preparation and use of rock traps has 
proved effective in the geological conditions of the Snowy Mountains. 

- 135 -



1964-3. EGAN, W. A. and McGUIRE, J. A. C. 
Water Supply Scheme to South Coast from Avon Reservoir. 
Jnl. Instn. Engrs. Australia 36: 179-194. 

The "Sou th Coast" is an area extending 33 miles along the Pacific 
and 11 miles to the Coastal Range some fifty miles south of Sydney. 
It obtains its water supplies from the Sydney Metropolitan Water, 
Sewerage and Drainage Board. It had been supplied since 1903 from the 
Cordeaux River, sharing this source with Sydney in the early years, 
later requiring even more than the entire flow. Any supply involves 
diversion through the Coast Range. That developed, from Avon Reservoir, 
is described with the emphasis being placed on soil mechanics; design 
and construction of the plant, pipelines and tunnel; and treatment 
processes. 

1964-4. ENGELBERT, Ernest A. 
The Origins of the Pacific Southwest Water Plan. 
Western Resources Papers 6: 125-156. 

The Pacific Southwest Water Plan was prepared by the U.S. Depart
ment of the Interior in anticipation of a settlement of Arizona v. 
California. It was hoped to have a plan for regional development 
rather than the conglomeration of individual projects which would 
otherwise result. 

The plan recommended 13 projects for immediate construction and 
four for further study. All were located in California or in the 
Lower Colorado Basin. Diversion from Northern California would include 
1.2 MAF/yr to guarantee the allotments of 2.8,4.4 and 0.3 MAF/yr to 
Arizona, California and Nevada made by the Colorado River compact. 
Existing irrigation would be protected and the Central Arizona Project 
would be built. Shortages were anticipated by the year 2000 despite 
the PSWP. 

The political environment in 1964 led to the replacement of the 
PSWP by a diminished version known as the Lower Colorado River Basin 
Project. Congress failed to act on this latter. 

1964-5. ENGELBERT, Ernest A. 
Policy Issues of the Pacific Southwest Water Plan. 
Western Resources Papers 6: 157-204. 

Alternative sources of water--Northern California, the Pacific 
Northwest, or NAWAPA--are controversial. Economics of regional and 
occupational subsidy, and questions of state-vs-federal development 
are inherent. 
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1964-6. GOODMAN, D. L. 
San Luis Pumped-Storage Unit to Be Among Nation's Largest. 
Power Engrg. Vol. 68 . May p. 42-44. 

The San Luis plant on the Delta-Mendota Canal, California, is 
equipped with eight pump-tu rbines with an operating range of 100-327 ft . 

1964-7. JAMES, Laurence 
The Cal ifornia Water Plan. 
Geot i mes Vo 1. 9. Nov. p. 9-11. 

Geological investigations of dam sites, aqueduct routes, ground 
water recharge areas etc. have been vital to construction under the 
California Water Plan. The se i smic hazard is great. Many areas subject 
to subsidence exist. Lands lides pose potential dangers. 

1964-8. KABELAC, Otakar W. 
Regulation of the Caspian Sea . 
Proc. Amer. Soc. Civi 1 Engrs. Vol. 90, WW1, p. 103-113. DISC: Vol. 90, 

WW4, p. 171 - 172. Vol. 91, WW2, p. 43-47. 

This paper is a sequel t o [1961-5] . The completion of the Great 
Volga Waterway has not solved the problem of the shrinkage of the Caspian 
Sea. The Pechora-Vychegda transfer, due to be completed in 1965, will 
contribute 41 cu km/yr after 1970--too little, too late. 

An earth dam 427 km long wi 11 be built to isolate the shallow northern 
third of the sea, retaining the flow of the Volga. Locks will preserve 
navigation. 

DISC: Interbasin transfer from the Sea of Azov to the southern 
portion by means of a 700-km long canal utilizing the 28m drop for ' 
navigation and power is under consideration. The fresh water envisioned 
in the Davydov Scheme can be put to better use in irrigation. 

1964-9. LAING, Arthur 
Great Lakes Water Levels. 
Brochure: Department of Northern Affairs and National Resources, Water 

Resou rces Bran ch. 14p. 

The Long Lac and Ogoki diversions from the Hudson Bay drainage to 
Lake Superior bring in about 1.5 times the amount removed by the Chicago 
Drainage Canal from Lake Michigan to the Mississippi. Attempts to solve 
the problem of lake levels by diversion would entail risking floods since 
the time lag may be two or three years . Complete control is under study. 
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1964-10. LINAWEAVER, F. P. Jr. and CLARK , C. Scott 
Costs of Water Transmission. 
Jn1. Amer. Wtrwks. Assn. 56: 1549-1560. 

"The cos t of land 0 r r i gh t-of-way, pipe lines, tunne 1 s, open channe 1 s , 
pumping stations, and the cost of power, operation, and maintenance are 
included in the cost of transmission. The principal factors that 
influence transmission costs are capacity , t ransmis sion distance, and 
method of transmission." 

Costs per mile and per 1000-gal per mile are pertinent for capital 
and operation figures. Typical values are cited . Nomographs and tables 
give data for pipelines and tunnels . Equations are derived for 
minimizing total costs by selection of proper pipe size. 

1964-11. MACKINTOSH, Ian B. 
The Driving of the 10 Mile Long Canyon Power Tunnel in the U.S.A. 
Civil En~rg. and Public Works Review 59: 325, 327,329, 331 . 

. The paper is concerned with construction methods and contract 
provisions of a tunnel 160 miles east of San Francisco forming part of 
the Hetch Hetchy Project . 

1964-12. MAYER, Armand 
Les Grands Travaux Hydrauliques en Israel (Large Hydraulic Works in Israel). 
ABST: Tech de l'Eau Vol. 18, Sept. p. 61 . 

Mayer discusses the considerations involved in the selection of 
Lake Tiberius as a reservoir for the irrigation of the Negev. Installa
tions are listed but few details appear in the abstract. 

1964-13. MOSS, Frank E. et a1 
Western Water Development: A Summary of Water Resources Projects, Plans, 

and Studies Relating to the Western and Midwestern United States. 
Committee Print, 88th Congress, 2nd Session. 10lp. 

Contending that new sources of water supply for the West must be 
sought, the print summarized the NAWAPA proposal, compares it basin-by
basin with present and proposed Federal development to estimate possible 
overlap and to evaluate the reliability of hydrologic, cost, and other 
da ta. Fu rther study wi 11 be requ ired. 

1964-14. PARKER, Garald G. et a1 
Water Resources of the Delaware River Basin. 
U.S. Geol. Surv. Prof. Paper 381. 200p. + pl. 
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Diversions from the Delaware River include suppl ies for New York 
City (365 mgd in 1955, to be increased to 800 mgd upon completion of 
Cannonsvi11e Reservoir) and New Jersey (40 mgd t hrough the Delaware and 
Rari tan Canal in 1958, wi th rights to divert 100 mgd). Chester, Pa., 
in the Delaware basin, imports water from the Susquehanna River basin 
(13 mgd in 1958, with faci1iti~s for 75 mgd) . Fur ther import from the 
Susquehanna Basin for supply of the Delaware River delta area and New 
York City is a distinct possibil i ty. 

1964-15. RIBI, R. and SCHLITTLER, F. 
Expanding the Power Supply for Lima, Peru. 
Water Power 16: 160-164, 243-250. 

The Rimae diversion of 1953-55 diverted a portion of the Rimae 
River into the Santa Eulalia River for power development. The Trans
Andean diversion (first stage 1962, second stage 1964- 65) will collect 
and store 73 million cu m/yr from a 102 sq km watershed on the Atlantic 
slope to supplement a cascade of four plants on the Pacific slope by 6 
cu m/sec during the dry season. After passing through a 10.122-km 
tunnel at e1ev. 4330 m, and developing power on a total head of about 
2500 m, the tai1water from the lowest plant is used for the water supply 
of Lima and for irrigation. 

1964-16. SEWELL, W. R. Derrick 
Power from the Yukon. 
Water Power 16: 259-263, 306-311, 348-352, 354. 

I. Hydrologic and climatologic background is given for Canadian and 
Alaskan portions of the basin. Possibilities of diverting the head
waters of the Yukon through the Coast Range for power have been investi
gated. The Yukon-Taiya project investigated by Alcoa in 1947 would 
divert 5000 cfs for 800 HW. A report completed by the USDI in 1951 
proposed 2800 cfs, 4 million ac-ft of storage, and an l895-foot head. 
This would maintain navigation on the Yukon. Without navigation 21,000 
cfs could be diverted. The All-Canadian Yukon-Taku project, investi
gated by . Frobisher interests in the early 1950 1 s, would divert 24,000 
c f s u 1 t i ma te 1 y . 

I I. Two schemes of development for the Canadian portion of the basin 
have been studied by the Water Resources Branch of the Department of 
Northern Affairs and National Resources. The "major system" avoids 
a 11 ou t -of-bas i n dive rs ion; '. the "mod if i ed" sys tema11 ows some headwater 
diversion tp the Pacific Coast. 

I I I. Alaskan studies are discussed. No diversion is mentioned. 
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1964-17. SPENCER, Ralph W.; LAVERTY, Bruce R.; and BARBER, Dean A. 
Unlined Tunnels of the Southern Cal ifornia Edison Company. 
Proc. Amer. Soc. Civi 1 Engrs. Vol. 90, P03, p. 105-132. DISC: Vol. 91, 

PO-l, p. 130-131; Vol. 92, PO-l, p. 133-134. 

The Big Creek-San Joaquin development involves a number of tunnels 
diverting streams and/or lakes from one watershed to another for power 
development. Among these may be cited the 13-mile Ward tunnel diverting 
the South Fork of the San Joaqu i n 'lland other back coun try s treams" to 
the Big Creek drainage and a tunnel diverting Big Creek to Stevenson 
Creek. 

1964-18. SULLIVAN, James B. 
Jordan Project Becomes Focus for Old Middle East Enmities. 
Engrg. News-Record Vol. 172. 30 Jan. p. 26-30. 

The first stage of the diversion from the Sea of Galilee (Lake 
Kinneret or Lake Tiberias) to the headwater of the Yarkon-Negev 
diversion is approaching completion . Capacity will be 140,000 ac-ft/yr 
of an ultimate 270,000. A 70-mi1e aqueduct with pumping from e1ev -690 
is involved. 

Salinity is being controlled by intercepting salt springs and diverting 
the brine to the Jordan below the Lake. Arab sabotage is expected. 
Diversion of supplying rivers in Arab territory would be expensive. 

1964-19. VENDROV, S. L. et a1 
The Problem of Transformation and Utilization of the Water Resources of 

the Volga River and the Caspian Sea. 
Soviet Geog: Rev. and Transl. Vol. 5, No. 7, p~ 23-34. 

Diversions from the Volga basin include 2.2 cu km/yr diverted from 
Ivan'Kovo reservoir to the Moscow-Volga Canal and 1 cu km/yr to Oka Basin. 

"Severa1 projects have been worked out for diverting surplus water 
from the Onega, Northern Dvina, an~ Pechora basins to the Volga, Don, 
and Dnieper basins." 

The Pechora-Vychegda diversion scheme is sketched. 

Desalination is advocated for part of the required Volga supply. 

1964-20. ANON . 
Seven-mile Submarine Pipe Across South Australian Gulf. 
Australian Civil Engineering, Vol. 5, July p. 5. 

A contract has been let for laying a 33-inch section of the second 
Morgan-Whyal1a pipeline across Spencer Gulf. The Gulf crossing will 
shorten the line by 44 miles. 
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1964-21. ANON. 
First Generators at Poatina Power Station Commissioned. 
Civil Engrg. and Pub. Wks. Rev. 59: 748. 

The water of Great Lake, E1ev. 3380 ft, is carried by a four-mile 
tunnel to the face of the Great Western Tier~ and then led by a penstock 
to the Poatina power station, 500 ft below ground. The tai 1race is 
a 2.75-mi1e tunnel discharging to the South Esk River. The static head 
at Poatina is 2729 feet. The tai1water is also developed at Treva11yn 
plant forty miles downstream. The headwater in Great Lake is augmented 
by pumping through 256 ft from Arthurs Lakes. 

1964-22. ANON. 
The Shek Pik Water Scheme. 
Civil Engrg. and Pub. Wks. Rev. Vol. 59, May Supp1. p. 45. 

The Shek Pik scheme collects water on Lantau Island from a 12-sq 
mi catchment and delivers up to 35 mgd to Hong Kong on Victoria Island 
by means of twin 30-in diameter submarine pipelines. 

1964-23. ANON. 
Udall Mediates Pacific Southwest Water Plan. 
Engrg. News-Record VoL 172. 9 Jan. p. 14-15. 

Modifications to the Pacific Southwest Water Plan include: (1) 
withholding California water from Arizona, (2) avoiding any delay of 
California's own state water development plan, and (3) guaranteeIng 
areas of origin against any costs in excess of those of their water 
development for their use. The original plan had included diverting 
1.2 MAF/yr of Northern California water to the Colorado River and 
another 1.2 MAF/yr to Los Angeles to replace a like amount from the 
Colorado River. Instead ~f water import to the Colorado Basin, 
emphasis will be placed on canal lining and phreatophyte eradication. 

1964-24. ANON. 
U.S. Starts Anew on an Old Canal. 
Engrg. News-Record Vol. 172. 27 Feb. p. 21. 

Studied since 1600, begun in 1935 [1935-4], and discontinued in 
1936, the Cross-Florida Barge Canal connecting Yankeetown on the Gulf 
Coast with the St. Johns River at Palatka is about to be resumed. Five 
locks will be used to traverse the summit at elev. 55. 

1964-25. ANON. 
Two Cities Tunnel Through the Continental Divide for Water. 
Engrg. News-Record Vol. 172. 27 Feb. p. 34-35. 

The Homestake Tunnel, 5.5-mi1es long, will divert 25,600 ac-ft/yr 
in the first stage with initial delivery in the spring of 1966. Ultimately 
74,000 ac-ft/yr wi 11 be developed, divided evenly between Colorado Springs 
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and Aurora. Hydroelectric power will be developed . Water rights 
1 itigation and contract data are discussed. 

1964-26. ANON. 
Water from Alaska: $lOO-bil1ion Water Project Would Supply North America. 
Engrg. News-Record Vol. 172. 26 Mar. p. 18. 

"A Los Angeles engineering and construction company is trying to 
promote a $100-billion program to transmit surplus water from Alaska, 
Canada and the U.S. Northwest to water-poor areas of Canada, the U.S. 
West and Midwest and northern Mexico." 

"Parsons envisions a self-supporting self-amortizing project with 
income of over $4 billion a year from sale of 147 million ac-ft of 
irrigation water at $3 an acre-ft ... " 

1964-27. ANON. 
Rockies' Diversion Plan Ready to Roll. 
Engrg. News-Record Vol. 172. 2 Apr. p. 65-66. 

The Bureau of Reclamation has begun a 17-year program of diverting 
from the Fryingpan River to the Arkansas. Ultimately 69,200. ac-ft/yr 
will flow at 900 cfs through a 5.3-mile tunnel and seven power plants 
after being gathered by a 70-mile long collection system. Purposes 
include irrigation; municipal supply for Colorado Springs, Pueblo, 
and other cities; power; flood and sediment control; and fish, wild
life and recreation. 

1964-28. ANON. 
Poatina Power Station Commissioned. 
Jnl. Instn. Engrs . Australia 36: 98. 

The Great Lake of Tasmania, augmented by water pumped over a ridge 
from Arthurs Lakes, supplies Poatina under a head of 2729 ft. via a four
mi le tunnel. A 2 3/4 mile tailrace tunnel leads the water from the under
ground plant to the South Esk River where it is used again in the Trevallyn 
plant. The total head utilized is 3144 ft; the elevation of Great Lake 
is 3380 ft. 

1 964 - 29 . AN 0 N . [E D ITO R I A L ] 
Columbia River Agreement. 
Water Power V. 16, p. 91-92. 

This editorial describes the treaty provisions for at least sixty 
years of power export from Canada to the U.S. 

Canada reserves the right to divert the Kootenay River into the 
Columbia for any purpose, and also reserves the right to divert water 
out of the basin for irrigation, industrial, municipal and domestic purposes. 
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It is understood that this treaty establishes no precedent for 
other international rivers. 

1964-30. ANON. 
Driving the Homestake Tunnel. 
Western Constn. News Vol. 39, Apr. p. 55- 57, 123. 

An aqueduct consisting of 125 miles of tunnels, lakes, rivers, 
reservoirs and pipelines will convey 74,000 ac-ft/yr to Aurora and 
Colorado Springs. The paper describes operations in the driving of 
a 5.5-mile tunnel. 

1965-1. BALLANTINE, R. L.; DALBY, K. W., and GOBBART, W. D. 
Great Lake Power Development, Poatina and Arthurs Lakes Schemes-

Civil Construction. 
Instn. Engrs. Austral ia, Civi 1 Engrg. Trans. 7: 97-113. 

The Great Lake of Tasmania with a live storage of 2000 sq mi-ft at 
E1ev. 3380 ft was diverted southward through Waddamana power plant in 
1916. It was rediverted northward through Poatina power plant in 1964. 
Arthurs Lakes and several minor catchments have been diverted into 
Great Lake to provide a total average yield of 796 cfs. 

1965-2. BEVERIDGE, James A. 
The Export of Surplus Water from Canada to the United States. 
Cornell Univ., Water Resources Center. Pb1n. No. 11. p. 16-29. 

Canada, having about 40% of the world's supply of fresh water, has 
begun studies of diversions in the Saskatchewan-Nelson Basin in the Prairie 
Provinces and, within Ontario, to the Great Lakes drainage. The Upper 
Basin-Lower Basin compact on the Colorado River and the precedents of 
agreements on the Great Lakes and the Columbia are regarded as providing 
a pattern for understanding on water export. Financial considerations 
also indicate that mutually advantageous compacts may be reached. 

1965-3. BURDICK, Quentin N. 
Garrison Diversion Unit, Missouri River Basin Project. 
Senate Report No. 470, 89th Congr., 1st Sess. 15p. 

The Committee on Interior and Insular Affairs reported favorably 
on S.34, a bill authorizing the Garrison Diversion Unit. The Unit was 
originally authorized in the 1944 Flood Control Act. It would permit 
irrigation of some 250,000 acres, provide municipal and industrial water 
for 14 cities and towns, provide for migratory waterfowl and for flood 
control. The benefit-cost ratio is 2.51 to 1. The initial stage would 
divert 871,000 ac-ft/yr (less than 5% of the flow of the Missouri at the 
point of diversion). Facilities include Snake Creek Pumping Plant 
(2050 cfs, 75 ft head), McClusky Canal (75-mi 1es, 1950 cfs), Lonetree 
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Reservoir (20,000 acres) , and 1865 mi 1es of canals and laterals. 

1965-4. CARLYLE, Will iam J. 
Shek Pik- Dam. 
Proc. Instn. Civil Engrs. 30: 557-588. DISC: 35: 145- 169. 

The direct catchment at Shek Pik is 3 sq mi. This will be augmented 
by channels and tunnels to 17.5 sq mi (40% of the area of Lantau Island). 
Water will be piped by eight miles of submarine line to Hong Kong. 
Precipitation has ranged from 46 to 119 in/yr, with an average of 85. 
November through March is normally dry. 

The paper is primarily concerned with dam design and construction. 

1965-5. CARTER, C. A. 
Basuto1and as a Source of Water for the Vaal Basin. 
Trans. South African Instn. Civil Engrs. 7: 217-228. DISC: 8: 155-166. 

Water is already being imported into the Vaal Basin from adjacent 
rivers. This paper examines the potentialities of augmenting the 
supply by means of developments in Basuto1and [now Lesotho] . 

Four basic schemes (Owbow, Kau, Semena, and Sinqunyane) and supple
mentary schemes for augmenting the first two by tapping adjacent basins 
are outlined. Data are tabulated (Table 2, p. 223). 

The Vaal Basin needs water which can be supp1 ied most economically 
from Basuto1and. The possibility of taking advantage of the excellent 
quality of the mountain water by substituting it for supplies from 
the Vaal in domestic and industrial use should be weighted. The replaced 
water could be used for irrigation . 

DISC: MIDGLEY, D. C. Stresses importance of Carter's studies. 

ROBINSON, C. P. Urges caution since Basuto1and is an antagonistic 
foreign nation and IImuch closer study of costs, benefits and alternatives 
is in 0 rde r. 

MULLER, J. R. Suggests use of Basuto1and power for standby and 
peaking since coal-fired base load is cheap in South Africa. The separate 
schemes call for duplication of tunnels; study a possible combinat ion. 

PULLEN, R. A. Proposes use of off-peak power to pump water from the 
Tugela and Usutu Rivers to the Vaal Basin. 

LANGFORD, C. E. R. Design for water; hydro power is a mere by-product. 
Further delay is unwarranted. 
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GREEN, H. H. Pure Basutoland water should be used for domestic 
supply, and should not be restricted to the Vaal Basin. 

LEWIS, A. D. Desist from risking irritating Basutoland by developing 
its water. 

HALLIER, P. A. C. Requests cost comparisons with alternative sources 
of water and power. 

DU TOIT, P. J. Requests further enlightenment on the mutual 
dependence of the various schemes proposed. 

LABURN, R. J. Questions water quality data and states that other 
solutions to augmentation of the Vaal have been proposed. 

FAIR, T . . J. D. Concentration of population and activity in the 
Vaal Basin will persist despite all attempts at decentral ization. It 
must have water. 

AUTHORIS REPLY: More detailed knowledge will lead to a closer 
estimate. That at hand establ ishes overall feasibility. 

At present it would be more economical to bring in additional 
catchments rather than provide long-term storage facilities. 

1965-6. CLARK, Chapin D. 
Northwest-Southwest Water Diversion: Plans and Issues. 
Williamette Law Jnl. 3: 215- 262. 

1I ••• the objective of this article is to present an over-view and 
bibliography of the Northwest-Southwest water diversion issue. The article 
summarizes (1) the political evolution of NW-SW diversion proposals, (2) 
the physical and institutional factors which press for the acceptance of 
diversion, and (3) the various diversion schemes suggested by engineers. 
I t concludes with a sketch of the pol icy issues which are posed by an 
inter-regional diversion. It is written by a resident of the Northwest 
and reflects the slant to be expected from that fact.11 

1965-7. DELORD, Pierre 
Quelques ouvrages orlglnaux du canal principal d'irrigation du bas 

Rhone-Languedoc. (Some Innovations of the Main Irrigation Canal of 
the Bas Rhone-Languedoc Project) . 

Travaux 49: 87-96. 

This is a progress report on the canal which will divert 2650 cfs 
from the Rhone carrying some of it 81 miles to the Herault. Several s treams 
subject to flash floods are crossed by inverted siphons. A flume 600-feet 
long carries 2172 cfs in a 22.4 ft-by-l3.3 ft section. Foundation prob l ems 
were critical. 
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Construction and design problems of the intake, flume, siphons, and 
system of regulation are discussed. 

1965-8. DERSCH, Eckhart 
Water Resources Deve1opment--The River Basin an d the Mu l ti - Basin Region. 
Cornell Univ. Water Resources Center Pb1n. No. 11. p. 1-15. 

Expanding water needs are rendering the single river basin too small 
to be the major self-contained area. Recent U.S. policy has been incon
sistent in allowing inter-basin studies in New England (Pl 89-298) and 
prohibiting them elsewhere (PL 89-72, PL 89-80). The author contends 
that the International Joint Commission should be granted power to study 
continental schemes such as NAWAPA and GRAND. 

1965-9. FORD, Stanley E. 'H. and ELLIOTT, Stanley G. 
Investigation and Design of the Plover Cove Water Scheme. 
Proc. Instn. Civil Engrs. 32: 255-293. DISC: 35: 342-358. 

Hong Kong, with an area of 398 sq mi, has developed a fresh-water 
reservoir in an inlet of the sea. The four-stage development of this 
mainland cove will involve watershed augmentation and connection with 
Hong Kong reservoirs by means of about 60 miles of tunnels and two 
8900-ft submarine pipelines. 

The population to be supplied is about four million. 

1965-10. GERMAIN, Edmour 
Importing Water from Canada. 
Public Utilities Fortnightly. 11 Nov. p. 26-32. 

NAWAPA is described in generalities. The assertion is made that 
the Water Resources Council was created "probably partly as a result of 
the Pa rsons Plan." 

Canadian opposition is mentioned. "The Canadian bias for con
centrating on water control for the benefit of the Great Lakes is unmis
takable." 

1965-11 . GOlZE, A 1 fred R. 
Power Plans and Demands of the California Wate~r Project. 

Civil Engrg; Vol. 35, Feb. p. 35-39. 

Under full operating conditions (1991) the system will generate 
six billion kwh/yr in nine plants and consume 12 billion kwh/yr in 19 
pumping stations. Pumped storage is under investigation. Study by a 
consultant indicated that State-owned nuclear power would be the most 
economical with power from the Pacific Northwest competitive in early 
years. 
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1965-12. GOllE, Alfred R. 
Progress in Implementing the California Water Plan. 
10th Annual Water for Texas Conference. p. 67- 71. 

The lIS ta te Wa te r P 1 an ll of 1920 was taken ove r by the Bu reau of 
Reclamation during the depression and renamed the Central Valley Project. 
The present "California Water Plan" dates from 1957. The plan, 
recognizing the need for flexibility, is "not a constructional blueprint." 

The County of origin provision is fundamental to the success of the 
plan. 

California is lion schedule." The importance of flexibility is 
indicated in the emergence of desalination and in court decisions on 
Colorado River apportionment in the past decade. 

1965-13. GOUDY, Alexander P. 
Shek Pik Submarine Pipeline, Hong Kong Water Supply. 
Proc. Instn. Civil Engrs. 30: 531-555. DISC: 35: 145-169. 

The Shek Pik scheme provides 35 mgd from a reservoir on lantau 
Island via a 48-in pipe on lantau Island and 8 miles of twin 30-in 
steel pipe laid between lantau and Hong Kong Islands in depths reaching 
a maximum of 120 feet. Cover ranged from 7 feet where danger from 
currents exists to 10 to 14 feet where dragging anchors might damage 
the 1 i ne. 

The paper is primarily concerned with the fabrication, 1 ining, laying, 
testing, and cathodic protection of the 30-in lines and with their inter
connection in a valve chamber at a shallow point near midchannel. 

1965~14. HARTMAN, l. M. and SEASTONE, D. A. 
Efficiency Criteria for Market Transfers of Water. 
Water Resources Research 1: 165-171. 

Present legal restrictions in the Western United States are detri
mental to rational reallocations of water use in that they tend to freeze 
the status quo in protecting downstream rights to return flows. The 
authors propose a basis for evaluating such rights by an economic 
analysis · of marginal benefits. 

Examples are drawn from Denverls experience in attempting to 
secure water from the South Platte River. 

1965-15. HATFIELD, Mark O. 
Western and National Water Resource Problems. 
Jnl. Amer. Wtrwks. Assn. 57: 1231-1237. 
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A sound prediction of future use in the area of origin must be made 
before water transfer is permitted. Areas of deficiency should improve 
the economic efficiency Qf their uses. The secondary effects of any 
action must be considered . Ills it in the public interest to detract 
from the economic and social values of one area to enhance the same type 
of values of another a rea?" 

1965-16. 10RNS, W. V.; HEMBREE, C. H.; and OAKLAND, G. L. 
Water Resources of the Upper Colorado River Basin--Technica1 Report. 
U.S. Geo1. Survey Prof. Paper 441." 370p. + pl. 

In 1957 water was being exported from the Upper Colorado River 
Basin via 42 transmountain canals and tunnels at the rate of 468,400 
ac-ft/yr. One diversion, from the Sevier River in the Great Basin, 
was importing 2600 ac-ft/yr, and 100,000 ac-ft/yr were being transferred 
from the Grand Sub-basin to the San Juan Sub-basin. 

Diversions, often with tabulations of quantities involved for the 
years of record, are discussed in some detail. The index entry IITrans
mountain diversions" leads to 23 page references. 

Gage data in more detai 1 are given in U.S.G.S. Prof. Paper 442. 

1965-17. JOHNSON, Corwin W. and KNIPPA, Larry D. 
Transbasin Diversion of Water. 
Texas Law Review 43: 1035-1061. 

Statutory restrictions in Nebraska, Colorado and California are 
described. The situation in Texas is governed by a "watershed-prejudice 
statutell which, in practice, has not been a serious obstacle and by a 
"fifty-year limitation" on diversions in that state planning and 
financing must provide for foreseeable needs of the basin of origin for 
fifty years. This may be legally circumvented by using other than state 
funding as was done by the Canadian River Municipal Water Authority. 

Federal policy is on a project-by-project basis as written into 
the enabling legislation. The law is vague on interstate diversions. 

In conclusion the authors contend that 1I ••• proposed transbasin 
diversion should be rejected for the sake of intrabasin interests only 
if the benefits from protecting such interests are more important to the 
state than the benefits to be derived from the project . This can be 
determined only on a project-by-project basis. Transbasin diversion 
per se is ne i ther good nor bad ." 

1965-18. MAXWELL, John C. 
Prospects for Future Water Supply in the United States. 
Jn1. Amer. Wtrwks. Assn. 57: 549-553. 
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Pessimi sm is justified; population is outrunn ing resources. Atomic 
desa1 inizat ion produces lethal wastes with a thousand-year life and 
concentrated br ines. NAWAPA and the Grand Canal Scheme may have me r it. 

1965-19. McFA RLAND , K. D. and KEL LY, Ro l and P. 
The NAWAPA Con cept. 
Proc. 3rd West Texas Water Conf., p. 125- 133. 

NAWAPA is c l ai med to be a "practical", as contrasted with a 
"pol itical" , soluti on to the red istribution of the continental wa ter 
resource. Mos s ' repor t contrast ing NAWAPA benefits with those of 
presently proposed development s is cited. Benefi t s to the United States, 
the Southwes t , and Texas are listed. 

1965-20. MESEROW, Albert J . 
Great Lakes Wate r--I s There Enough? 
Proc. First Amer . Wa t er Res ources Assn. Conf. p. 365- 371. 

The history of lit i gation over the Chicago Drainage Canal is 
reviewed. Other Great Lakes States now realize that they, too, need 
diversion out of the Great Lakes. lilt is no longer a Chicago problem 
alone, but has become a national and internationa l probl em." 

Possible sour ces of inflow water are listed as: the Fox River 
(Wisc), the Desplaines Rive r (111.), the Kankakee River (Ind., 111.), 
the Albany Rive r (Canada), the Grand Canal (Canada), and NAWAPA. 

1965-21. MOORE, Joe G. Jr. 
Progress on the Comprehensive Texas Water Plan. 
10th Annual Wate r for Texas Conference p. 76-78. 

"A pr i vat e con sulting firm has been asked to provide informa t ion 
as to possible i nterstate importation of water, particularly for West 
Texas. An example is N.A.W.A.P.A., the North Ame rican Water and Power 
Al1iance , suggested as a means for diverting water through the Rocky 
Mountains to t he Cen tral and Southwestern United States." 

"Possible interbasin diversion routes are a lready being exam ined . " 

The timetable for completing the plan was g iven . 

1965-22 . MOREL, C. e t BOURLA, F.-R. 
L'amenagement des coteaux de Gascogne (Development of the Hi lls of Gascony). 
Travaux 49 : 82-86 . 

Diversions from the Ne s te River and f rom the Garonne by gravity and/ 
or pumping will perm it irrigation of nearly a mi llion acres of Gascony. 
A map (p. 83) i ndicate s the area to be served. 
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1965-23. PHILLIPS, K. N. et a1 
Water for Oregon. 
u.S. Geol. Surv. Water Supply Paper 1649. 150 p. 

The Portland water supply is f rom a 102-sq mi cl osed watershed on 
the Bull Run River. Headworks are at el ev. 747 ft . The first pipeline, 
laid in 1894, was abandoned in 1953. Conduits in use are 52-, 58- and 
66-inches in diameter with capacities of 50, 75 and 100 mgd and completed 
in 1911, 1925 and 1953 respectively . 

1965-24. PIERCE, Nathaniel W. 
Columbia River Basin Treaty: An Analysis. 
Cornell Univ. Water Resources Center Publicn. No. 11. p.58-73. 

The amicable solution of the Columbia River question would seem 
to provide a basis for further joint water development. The author 
suggests an agreement on the Yukon River and cooperation on the NAWAPA 
and/or GRAND Canal proposals. 

1965-25. RALPH M. PARSONS COMPANY 
The NAWAPA Concept. 
West Texas Water Institute, Lubbock, 26 April 1965. 12p. proc. 

"Our studies at Parsons have determined three things ..• One, the water 
is avai lab1e ... Two, it is feasible from an engineering viewpoint to trans- ' 
port it ... and Tiii='ee, it is economically realistic to do so." 

Benefits listed in c lude a north-south seaway from the northern part 
of the United States to Alaska and a barge canal from El Paso to t he Gulf 
v ia the Rio Grande plus power and water for many uses in three countries. 

1965-26. ROGERS, Walter 
Garrison Diversion Unit 1 Missouri River Basin Project. 
89th Congr., 1st sess., House Rpt. No. 282, 25p. 

The House Committee on Interior and Insular Affairs reported favorably 
on H.R. 237 authorizing the Garrison Diversion Unit. [See 1965-3]. 

In a minority report John P. SAYLOR quoted the "sordid histo ry of 
failure" of the Missouri-Souris irrigation unit , stating that because 
of submargi nal lands "This is nothing more than a Pandora's box. 1I Uses 
for power and navigation would be adversely affected. 

1965-27. ROLLEY, R. and VICTOR, R. 
Le prevision des fournitures d'eau dans un grand amenagement regional. 

L'exemple du Canal de Provence. (The Estimating of Water Supplies 
in a Large Regional Development. The Example of the Canal de Provence). 

ABST. from Le Genie Rur al. Mars 1965. 
Genie Civil 142: 303. 
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Provisions have been made for irrigation, domestic supply and 
industrial use. The authors concern themselves particularly with economic 
feasibility. Comparisons with similar projects 'are drawn. 

Rapid development of the irrigation network is seen as imperative; 
otherwise domestic and industrial uses will develop and acquire priority. 

1965-28. SAVAGE, Christopher D. W. and CARPENTER, Thomas G. 
Indus Basin Settlement Scheme: T-S-M-B Link Canal System. 
Proc. Instn. Civil Engrs. 32: 549-571. DISC: 35: 184-204. 

The Trimmu-Sidhnai-Mailsi-Bahawal Canal System, completed in early 
1965, is fed by the Jhelum and Chenab Rivers. It consists (T-S) of 
41 miles unlined channel carrying 11,000 cfs, (S-M) · 59 miles mostly 1 ined 
for 10,100 cfs, and (M-B) 12 miles lined for 4000 cfs. Problems of design 
and construction including crossings of the Ravi River by barrage and 
of the Sutlej River by inverted siphon are discussed. 

Larger link canal systems are under construction and/or about to be 
let for contract. 

1965-29. SCHULZ, E. F. 
Vaal River Studies: Development of Planning Procedures for Optimum 

Utilisation of Water Resources. 
Dept. of Civil Engrg., Univ. of the Witwatersrand, Johannesburg. 82p. 

This paper describes an optimization study of the development of the 
Vaal River basin for a 50-year period. Only hydrologic factors were 
considered in this analysis. Emphasis was placed on the determination 
of time, location and quantity of water imports to be required. 

Imports from the Orange River Project, the Caledon, Oxbow and other 
Lesotho sources, the TugeJa, the Usutu, and the Komati exist or have been 
subject to design-type studies. Importation from the Zambesi or Okavango 
Rivers or of demineralized sea water are more distant possibilities. 

Export of 'sewage effluent occurs at Pretoria (to the Limpopo R.) and 
at Johannesburg (to the Jukskei). Export of water for mining operations 
at Postmasburg, west of the Vaal basi~ is occurring presently. 

1965-30. SOCHA, Max K. 
Construction of the Second Los Angeles Aqueduct. 
Jnl. Amer. Wtrwks. Assn. 57: 699-706. 

The capacity of the Los Angeles Aqueduct is 475 cfs with an antici
pated yield of 440 cfs allowing for shutdowns. An additional 152,000 
ac-ft/yr is available (210 cfs equiv.). The second aqueduct will utilize 
mo re pipe and 1 e sst un n e 1 t han the 0 rig ina 1. I t w i 11 h a v e g r a v i t y flow 
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with power drops. Existing power-line and road rights-of-way will be 
utilized where feasible. Completion is anticipated in 1969. II 

examples are cited to illustrate the continuing policy of the city to 
operate in the Owens Valley with consideration for the welfare of the 
local people, where compatible with the operation of the water source." 

1965-31. TEXAS WATER COMMISSION 
Texas Water Planning: A State Responsibility. 
T.W.C. 16p. 

The Bureau of Reclamation has proposed the Texas Basins Project to 
divert about 3 MAF/yr from East Texas Coastal rivers west parallel to 
the Coast--418 miles from Orange to Brownsville about 50 miles inland. 
A Northeast Diversion from the Red, Sulphur, and Cypress is also under 
consideration. Large diversions exist in the Dallas ~upp1y from Tawakoni, 
the Houston supply from Lake Livingston, and the Canadian River Munici~a1 1 
Water Authorityls supply from Lake Meredith. A comprehensive state plan 
i s ca 1 1 ed fo r . 

1965-32. WILSON, George W.; GORDON, Scott; and JUDEK, Stanislaw 
Canada: An Appraisal of Its Needs and Resources. 
U. of Toronto Press. lxx + 453p. 

Little concern is expressed over water problems in this otherwise 
penetrating analysis of Canada of the mid-1960's. Two quotations follow. 

"Since it is too expensive to transport water long distances a 
regi ona 1 approach is essent i a 1 ... 11 (p. 234). 

"Water resources are important in three main contexts: (1) for 
direct consumption or for waste disposal in homes, farms, and factories, 
(2) as a source of energy, and (3) as the natural environment for the 
fishing industry." 

1965-33. SYMPOSIUM. 
WaterrN~eds, of the Pacific Slope. 
Jnl. Amer. Wtrwks. Assn. 57: 1238-1272. 

BANKS, Harvey 0.: Description of Region (p. 1238-1239). 
Existing interbasin projects include the Colorado River Aqueduct, 

the Central Val ley Project, the California State Water Project, and 
transdivide projects in Colorado."Additional and even more massive inter
regional transfers of water are essential if the West is to continue to 
expand its economy to provide for the increasing population." 

JOHNSON, Rich: Arizona (p. 1239-1243). 
Arizona has rights to 2.8 MAF/yr from the Colorado, but can develop 

only about 0.9 MAF/yr in Yuma County without the Central Arizona Project. 
In the meantime ground water mining is depleting about 2.25 MAF/yr (of 
4.5 MAF pumped). Phoenix and Tucson will require 0 . 8 MAF, leaving a 
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mining draft of 1 MAF/yr even with completion of the Central Arizona 
Project. The Northwest is asked to view water as a commodity for the 
mutual benefit of all. 

PAGET, A. F.: British Columbia (p. 1243-1248) 
A recent assessment indicates a runoff of 750 MAF/yr. Storage 

on the Peace and Columbia, mostly for power,amounts to 100 MAF. The 
Fraser should have another 7 MAF of upstream storage (in addition to 
Kenney Dam) for flood control. The Yukon-Taiya and Yukon-Taku projects 
are still under study. It would be easy to divert to the Fraser; difficult 
to justify use of the Rocky Mountain Trench. 

NELSON, Samue lB.: Ca 1 i forn i a (p. 1248-1257) 
Present irrigation uses are 23 MAF/yr (92% of the total use). Runoff 

of the State averages 71 MAF/yr; it has ranged from 18 to 135 MAF/yr. 
Ground water in storage within 200 feet of the surface totals 450 MAF. 
Safe yield is 4 MAF/yr and present pumping is 8 MAF/yr. Augmentation of 
the Colorado River is desired. 

LANE, Donel J.: Oregon and Washington (p. 1257-1261) 
Runoff at the mouth of the Columbia averages 170 MAF/yr. Flow at 

The Dalles has ranged from 86 to 225 MAF/yr. Oregon, Washington, and 
Idaho are preparing state water plans. 

GOSLIN, I~al V.: Utah (p.1262-1272) 
Erratic streamflow in the Upper Colorado River Basin combined with 

10ngterm averages lower than compact appropriations are creating 
shortages. Transmountain diversions presently account for 20 to 25% 
of the total Upper Basin use; more are under construction. Water must 
be imported to the Basin. liThe right to waste in the face of need is 
indefensible." 

1965-34. ANON. 
Melbourne's Water. 
Austral ian Civil Engrg. Vol. 6, Feb. p. 6,7. 

Melbourne has depended on the watershed of the Yarra River for its 
supply since 1857. Under population pressure it has recently eyed (1) 
the Big River, a tributary of the Gou1burn and (2) the Thomson and 
Aberfe1dy Ri~ers, tributaries of the Latrobe. Objections have been 
raised by irrigators and users of cooling water for thermal plants whose 
supplies would be jeopardized. Parliamentary committees have the 
problem under study. 

1965-35. ANON. 
Pipe1ayers Bench and Trench on Steep Slopes. 
Austral ian Civi 1 Engrg. V. 6, Feb. p. 8, 9, 11. 
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The paper describes the Murray I project aqueducts designed to 
pick up and redirect into Geehi Reservoir and Murray I pressure tunnel 
a number of streams which would not otherwise be intercepted for power 
generation. The pipelines consist of about 16 miles of l2-in to 78-in 
prestressed concrete with heads to 420 ft. 

The benefit-to-cost ratio for the gathering system is hi gh. 

1965-36. ANON. 
Mill ion Pound Scheme for Melbourne Water Supply. 
Austral ian Civil Engrg. Vol. 6, Feb. p. 67. 

The proposal for a first-phase scheme involves "diversion of the 
tributaries of the East Warburton catchment, between Warburton and the 
existing Upper Yarra dam.11 Later, consideration wi 11 be given to 
diversions from the Big River (in the Goulburn catchment) and to the 
Thompson River. 

1965-37. ANON. 
Start on £3.5-mil1ion South Austral ian Pipeline Next Year. 
Austral ian Civi 1 Engrg. Vol. 6, Apri 1 p. 76. 

The line in question reaches 32 miles from Swan Reach on the 
Murray River to Stockwell, S.A. Three pumping stations will share 
the 1250-foot lift. 

1965-38. ANON. 
Canal Solves Water Plan Problem. 
Engrg. News-Record Vol. 174. 11 Feb. p. 49. 

The Delta canal will carry water from the Sacramento River around 
the eastern rim of the delta to connect with the aqueduct. A low-lift 
pumping station, siphons under the Mokelumne, San Joaquin and Old Rivers, 
and a bifurcation would supply the USBR's Tracy pumping plant and the 
State's delta pumping plant. 

1965-39. ANON. 
Idaho Tries to Pinch the Hose. 
Engrg. News-Record Vol. 174. 25 Mar. p. 29. 

The Idaho legislature has passed a bill, with the governor's 
signature expected, to create a state water resources board to "protect 
the waters of Idaho from diversion out of state." ... "Oregon has launched 
a five-year, $1.2-mi11ion study of its water needs and supp1 ies." 

- 154 -



1965-40. ANON. 
Water from One River System Feeds Another in Hydro Plan. 
Engrg. News-Record Vol. 174. 27 May p. 70-72. 

The Tokke development of the Tokke River and Vinje River basins 
is Norway's largest hydroelectric project. At present a gross head of 
2850 ft is developed in three plants. When the full 2000-sq mi water
shed with its many small mountain lakes is developed seven plants 
connected by several tunnels and with diversions from each of the basins 
to the other will be installed. Costs and the data are given. 

1965-41. ANON. 
Don't Transfer Water Without the Facts. 
Engrg. News-Record Vol. 175. 8 July p. 67. 

In a summary of the annual conference of the American Water Works 
Association in Portland, Oregon, Gov. Mark Hatfield is quoted as 
wanting more research on such questions as: 

"Who is entitled to low-cost water? 
Is it in the public interest to divert water great distances at 

great expense to grow food that could be grown at the water's source? 
Is it in the public interest to detract from the economic and 

social values of one area to enhance those of another area? 
In the event of the diversion of water, what will be the impact on 

the area of immediate need and also on the area of origin?" 

1965-42. ANON. 
Two Towns Reach High Into the Rockies for Water. 
Engrg. News-Record Vol. 175. 2 Sept. p. 34-36. 

Aurora and Colorado Springs purchased water rights on the western 
slope and are developing the Homestake Project to deliver 700 cfs via 
a 5.5-mile, 9.5-ft diameter tunnel. Construction problems and solutions 
are stressed. 

1965-43. ANON. 
City Plans 50-Year Water Supply. 
Engrg. News-Record Vol. 175. 30 Sept. p. 41. 

A 60-inch pipeline with six pumping stations was completed in 1964 
to bring 90mgd to Oklahoma City from Atoka Reservoir, 100-miles south-east. 

Plans exist for a 163-mi1e long concrete-lined canal with six pumping 
stations (804-ft lift) to reach further south-east to tap the Kiamichi 
River for 1200 cfs. In addition, a proposed 175-mile navigation canal 
to the Arkansas River at Robert S. Kerr Reservoir has been under study 
since 1957. Eight locks would lift barges 460 feet. 
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1965-44. ANON. 
Fryingpan Water Goes East as Wel1 aas West. 
Engrg. News-Record Vol. 175. 4 Nov. p. 34-36. 

The Fryingpan-Arkansas Project is being developed in the Colorado 
Rockies to augment irrigation along the Arkansas River by diverting 69,200 
ac-ft/yr from the Western slope. Construction progress on dams, tunnels 
and access roads is described. 

1965-45. 
NAWAPA : 

ANON. 
Watering a Continent. 

Newsweek 22 Feb. p. 53-54 . REPRINT in Parson's Brochure 606-2934-19. 

Canadian response to NAWAPA, so far, has been "tepid." 

1965-46. ANON. 
Un grand projet Australien d'irrigation prend un bon depart. (A Large 

Australian I rrigation Project Makes a Good Start.) 
Tech. de l'Eau t. 19, AoQt p. 63. 

As one aspect of the Snowy Mountains Scheme Austral ia expects to 
double its area under irrigation within a decade. Structures and crops 
in the vicinity of Coleambal1y, New South Wales on the Murr~mbidgee are 
discussed. 

1965-47. ANON. 
Homestake Projects ' Rocky Challenge. 
Western Constn. News Vol. 40, Dec. p. 42-44, 46. 

The collection system consists of six diversion dams and nearly 
five miles of 18-in to 96-in pipe. Two tunnels, a dam, and fifty miles 
of 66-in pipe are also involved. The paper is concerned with contractors' 
problems in rockwork. 

1966-1. ASTIER, Albert 
Les aspects fondamentaux de la politique de l'eau dans Ie Languedoc

Roussillon. (Fundamental Aspects of Water Policy in Languedoc
Rou s sill on) . 

Tech de l'Eau Vol. 20. Fev. p. 27-39. 

The French Mediterranean coast west of the Rhone is subject to rapid 
runoff in steep small basins during a rainy season and to long dry seasons. 
Typical data are given. The solutions include the Canal du Bas-Rhone with 
a pumping station which lifts 62 cu m/sec to elev. 20m and 13 cu m/sec 
to elev. 66m to augment the supply of thirteen basins. Data are tabulated. 
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1966-2. BANKS, Harvey O. 
Water for West Texas. 
Proc. 4th West Texas Water Conf., p. 33-36. 

Supplemental water for West Texas must be imported from out of 
state. Canadian studies could delay NAWAPA "well into the next century.11 

West Texas import sources could include the Columbia, Canadian 
streams and, possibly, the Missouri. A large regional plan would be 
required for feasibility. IIS ufficient additional surplus water for West 
Texas I needs is available in the Columbia." 

1966-3. BARIOLI, Eugenio 
Spol Diversion Works, Premadio Scheme. 
[ABST. from L'Energia Elettrica V. 43, No.1] Water Power 18: 376. 

Ita ly may divert 90 million cu m/yr, by treaty, from the Spol 
before it crosses into Swi tzerland. Headwaters l.)of eight tributaries are 
diverted through a 17 km tunnel to supply four power plants. 

1966-4. CARTER, C. A. 
Oxbow and Other Water Resource Developments in Basutoland. 
Mimeo. 20p. 

Carter surveys the water needs in the Vaal Basin and advocates the 
development of the Orange-Vaal system from source to mouth. Import 
sources for the Vaal include the Usutu R. (presently authorized 28 mgd, 
~.I'lf , timate poss ib1e 200 mgd) , Orange R., and Basuto1and [now Lesotho]. 
The low evaporation and high purity of Basuto1and water is stressed. 

Storage at Oxbow (8000 ft elev . ) would provide a power head of 
3000 ft. 

Basutoland schemes include Oxbow and extensions by diverting adjacent 
catchments, Kau and multi-stage extensions, Semena, and Sinqunyane. Of 
these, only the latter is independent. About 1000 mgd could be obtained 
with maximum development. 

Advantages of Basutoland development include power, employment in 
depressed areas, and economic and tourist development of Basutoland. 
The cost would be relatively modest. Overseas finance should be available 
to Basutoland. The developments would be complementary to the Orange 
River Project. 

The Tugela can be tapped 32 miles from the Vaal watershed, but 
2300 feet lower, to supply 270 mgd. 
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1966-5. COLE, D. E. 
Cal ifornia's Stake in the Colorado River. 
Ground Water. Vol. 4, No.3, p. 17-23. 

This is a brief history of water rights on the Colorado River with 
data on use. Eighty per cent of the water used in Southern California 
is from the Colorado. Augmentation is seen as the only answer. "Water 
mus t be moved f rom a reas of su rp 1 us to a reas of need . " 

1966-6. CRUTCHFIELD, James A. 
Water and the National Welfare--Programs in Search of a Policy. 
Washington Law Review 42: 177-187. 

Denouncing agricultural subsidies, Crutchfield contends that letting 
water find its prlce on the market would make municipal and industrial 
water available without interregional diversion for years, and would 
justify diversions paid in full by the user when it might ultimately 
become necessary. 

Capital investment in water projects is said to leave us "with only 
limited flexibility to meet the inevitable uncertainties of a dynamic, 
rapidly growing economy." Hydro power is found objectionable in that 
thermal and nuclear power may undergo technological improvement. 

" ... the Bureau of Reclamation follows a number of policies that 
clearly violate sound economic practice." 

1966-7. DEWEY, Haywood G., Jr. 
California's State Water Project--on Schedule. 
Civi 1 Engrg. Vol. 36. Jan . p. 48-53. 

This is a general description of the project and a review of 
construction progress and plans. 

1 966 - 8 . F RA S E R , B 1 air 
Water Crisis Coming. 
Maclean's Vol. 79. 5 Mar. p. 7, 30-33. DISC: 2 May p. 41. 

The content is well summarized in the quotations from the lead and 
the fou~ continuation pages. Attitudes of several Dominion offic i als are 
praised or denounced. The quotes: "This is a glass of Canadian water. 
There's more-much more-where this came from. Most Canadians take it 
for granted. This is dangerous, because other people covet this water. 
They call it a 'continental resource'. Guess who? Canada doesn't really 
know how much water it has. Or how much will be needed in the future. 
Or who owns it-Ottawa or the provinces. We'd better find out and soon . 
For there's a water crisis coming." Other quotations follow: 

"What's Canada's is Canada's alone to manage, critics snap." 
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1I.I·Don't interfere with us and we won't interfere with you. "' 
"Canadians are hostile, but the u.s. hasn't got the message." 
"What will happen when the U.S. really puts on the pressure." 

The discussion consists of brief letters of commendation or dissent. 

1966-9. GILLETT, Paul T. 
West Texas I rrigation: Present and r Potentia1. 
Lubbock, Texas. 17 June 1966. 11p. processed. 

Data are quoted for irrigation potentials if water is made available 
and if the price is right. A total diversion oT15. 19 MAF/yr to West 
TexaS-would be indicated if losses can be minimized by recharging aquifers 
for terminal storage. 

1966-10. HARTMAN, L. M. and SEASTONE, D. A. 
Regional Economic Interdependencies and Water Use. 
In: KNEESE and SMITH: Water Research, p. 215-231. Johns Hopkins Press. 

This paper explores the welfare costs, as contrasted with market 
costs, of the diversion of water from one region to another (or one use 
to another in the same region) on the unstated assumption that the water 
was being economically used to full capacity in the source region. Such 
diversion would be expected to cause an outflow of labor and capital from 
the source region with a resulting economic decline and a rising per 
capita cost for minimal services (schools, roads, etc.). Costs for some 
Colorado counties are tabulated to illustrate the effects. Such analysis 
would apply to the purchase of irrigation water rights for conversion 
to municipal or industrial supply elsewhere. 

1966-11. HJALMARSON, H. W. and DAVIDSON, E. S. 
Anticipated Changes in the Flow Regimen Caused by the Addition of Water 

to the East Verde River, Arizona. 
Ari ·z. State Land Dept. Water Resources Report No. 28. lOp. 

About 30 cfs are to be added to the East Verde River, a tributary 
of the Gila, by diversion from East Clear Creek Reservoir. Additional 
evaporation, seepage and erosion are expected to be small. 

1966-12. IVY, Glenn H. 
Water Problems in Texas. 
Jn1. Amer. Wtrwks. Assn. 58: 1217-1224. 

Ivy predicts on East-vs-West fight over adoption of a state water 
plan and advocates a Federal River Basin Commission status for the rivers 
of Texas. 

The proliferation of local water agencies is deplored. 
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1966-13. KIERANS, T. W. 
The Grand Canal Concept: A Means of Linking the Fresh Water Needs of 

the Great Lakes and the Continent to the Development of Northern 
Canada. 

The Fresh Water of New York State: It's Conservation and Use [SYMPOSIUM: 
State University of New Yo rk at Buffalo, 13- 17 June , 1966] p. 87-98 . 

"Jurisdictional prerogati ves have a greater i nfluence over the 
philosophy of water management on a continental scale than any other 
factor." 

The Grand Canal Concept proposes the erecting of a dyke i n James Bay 
to capture the inflowing fresh water, and the transmission of this water 
by pumping in stages over the 950-ft continental divide thence, via the 
Ottawa Rlver, to storage in the Great Lakes . The James Bay dyke, 
rather than upstream diversions, was dictated by the principle that "ho 
water should ever be permanently diverted from Canada until just before 
it otherwise would be lost to the sea." 

Kierans defends the validity of a continental mUlti-purpose frame
work for water ~eve1opment rather than the piece- meal or even single
basin approach now in vogue. He recommends more diversions of the type 
of the "so-ca11ed Chicago 'water steal '" as a means of reducing pollution 
in the lakes since effluent can be assimilated better in flowing water 
than in a lake. 

1966-14. KN I GHT, R. H. 
Water and the Water Resources Act 1963. 
Civil Engrg. and Pub. Wks. Rev. 61: 457-458 . 

The Water Resources Act of 1963 abolished the old river boards and 
established 29 authorities with, in addition to the old boards responsi
bilities for land drainage, fish and pollution, responsibilities for 
conservation and development , Hydrologic data are to be secured and a 
comprehensive plan is to be updated each seven years. 

Deficits will be made good by transfers from areas of surplus. 

1966-15. KU I PE R, E. 
Canadian Water Export. 
Engrg. Jnl. V. 49, July p. 13- 18. DISC: p. 32- 34. 

The water needs of the Prairie Provinces are estimated to be at 
present about 2.5 MAF/yr net. The Consumptive use in year 2000 should 
be 5-10 MAF/yr. The distant future, with a population of 100 million 
(contrasted with the present 3 mi 11ion) should require 80 MAF/yr with 
a development cost of about $1 billion [$10 per capita]. 
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The water supplies in Western Canada a re : 
Ave rage flow 

Nelson River 53 MAF/y r 
Churchill River 20 
Mackenzie River 185 
Yukon River (at Alaska border)55 
British Columbia Rivers 150 

Available for diversion 
40 MA F/yr 
15 

120 
55 

In summary, 100 MAF/yr would appear to be available for export. 

Typical costs of diversion include: 
Lake Winnipeg to Canadian Praries 
Lake Winnipeg to u.s. Midwest 
Lake Winnipeg into Great Lakes 
Lake Winnipeg to Texas (Dallas) 
Churchill River to Lake Winnipeg 
Lake Athabaska to Lake Winnipeg 
Yukon River to Mexico (NAWAPA) 

$10 pe r acre-ft 
20 
5 

35 
2 
5 

40 

With extrapolated populations and technological advances the prices 
quoted would appear affordable. The alternative of desalination is 
unlikely to become competitive with transfer. Desalination costs pro
vide a basis for determining value. If the u.s. and Canada split the 
deslaination-minus-export differences Canadian income would be signifi
cant. Value of the water for sale should far exceed its value for hydro 
power. 

By calling for periodic reassessment of costs, including those of 
desalination, Canada need not fear loss of needed water in the future. 

The University of Manitoba is undertaking a two-year study. 

DISCUSSION by General A. G. L. McNAUGHTON: 
McNaughton warns of the dangers of allowing U.S. vested interests to 

develop. Tampering with natural flows could lead to disastrous floods in 
the Great Lakes and climatic changes in the Arctic. 

The U.S. has adequate water if it cleans up pollution and reuses its 
existing supplies. "We have everything to lose by hasty and ill-considered 
acti on ... 11 

AUTHOR I S REPLY 
McNaughton read the paper superficially. 

1966-16. LAYCOCK, Arleigh H. [EDITORIAL] 
Canadian Water Export to the United States? 
Hydata v. 2, Dec. p. 1-2. 

Interbasin diversions exist (James Bay tributaries to Lake Superior) 
and more have been proposed in Canada . 
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Canada has no intention of selling water rights; it could sd1 water 
on an acre-foot pricing with price renegotiation included in the sales 
contract. Such contracts should be negotiated by joint federa1-
provincial and federal-state agencies. 

1966-17. LLOYD, Trevor 
A Water Resource Pol icy for Canada. 
Canad. Geog. Jn1. 73: 2-1]. 

A California governor is quoted as saying "Whether we bring it from 
the Snake, the Columbia or the Volga, we will have to have it." The 
author waxes sarcastic on NAWAPA: " ... The water needs of Canada have 
not been overlooked. The Prairies would be allocated at least as much 
water as Mexico .... Clearly we have here an exercise in sophomore Civil 
Engineering which has received far greater attention than it ever deserved. 1I 

Among a 1 ist of points recommended for a Dominion water policy is 
a statement that "After the most thorough and extended investigation of 
Canadian requirements for the foreseeable future, consideration may be 
given to possible diversion of waters now entirely within Canada into 
international river basins or the Great Lakes. 1I Care would be required 
to safeguard future development. 

1966-18. McCAMMON, Lewis B. and LEE, Fred C. 
Undersea Aqueduct System. 
Jnl. Amer. Wtrwks. Assn. 58: 885-892. 

The National Engineering Science Company has been studying the 
feasibi1 ity of diverting water by means of IImain1and shelf aqueducts" 
along the Pacific Coast. 

Need for 15 MAF/yr in Southern California is predicted within the 
next century. Dams several hundred feet above sea level on the Eel, 
Klamath, Rogue etc. would provide flow to Southern California by gravity. 
Pumping lifts under 1000 feet would then deliver the water to its point 
of intended use. The undersea pipeline would 1 ie at a depth of 250 to 
280 feet several miles from shore. The fiberglass-type pipe would remain 
above the sea bed due to net buoyancy of 100 to 150 lb/lineal foot. 
Light-weight shock-mitigating mooring lines would suffice. 

Costs are estimated at $30 to $40 per acre-foot--about half those 
predicted for competing schemes. Methods of pipe placing and mooring 
are under study. Maintenance, cleaning, and a submarine patrol are 
envisioned. 

The project is compatible with those previously planned and serves 
conservation interests well. 
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1966-19. MOORE, Joe G. Jr. 
Implementation: Texas Water Plan. 
I rrign. Age V. 1, no. 2 (Sept.) p. 5. DISC: p. 6-10. 

The Texas Water Development Board will seek action in Congress to 
authorize the Secretary of Interior to investigate import to West Texas. 
The State will participate financially in the study and, if it is found 
feasible, in its implementation. 

DISC: George W. McCleskey: Asks a study of the feasibility of 
augmented supplies from the Red, Arkansas, Colorado of Texas, and North
east Texas watersheds and also of import from the Mississippi, Arkansas, 
Missouri, and Colorado. NAWAPA should be investigated. "We do not intend 
to trade stud i es for wa te r." 

DISC: G. H. Nelson: West Texas must have water. Agricultural land 
is being diminished by conversion to highways, reservoirs, airports, parks , 
and cities. West Texas will be needed for food production. 

1966-20. MOORE, Joe G. Jr. 
The Texas Water Plan--Progress to Date. 
Proc. 11th Water for Texas Conf. , p. 7-8. 

The preliminary version of the Texas Water Plan is being restudied 
on the basis of hearings conducted over the state. The Board is having 
consulting firms study the routes, costs, timing and design of convey
ance facilities to move East Texas water west. The u.S. Bureau of 
Reclamation is studying diversions from the Missouri and Mississippi, 
and the Corps of Engineers is studying East Texas basins. 

1966-21. MOORE, Joe G. Jr. 
Texas Comprehensive Water Plan. 
Proc. 4th West Texas Water Conf., p. 4-6. 

There is not enough surplus water in Texas to permit movement to 
the High Plains to support the irrigated agriculture of the area. Such 
water would have to come from out-of-state sources. - "Distance and 
elevation are significant factors in the cost of water transport." 

" ... the High Plains must take every possible means to preserve 
and to extend its own water supply be fore considering the movement of 
supplemental water into the area. " 

1966-22. PALMER, A. E. 
The Problem: Transfer of Water? 
Reclamation [Western Canada Reclamation and Conservation Association] 

Vol. 6, Sept. p. 1-2. 
REPRINT: Parsons' Brochure 606-2934-19 . 
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In 1903 a canal in Alberta took water from the Milk River [Missouri 
Basin] to the Saskatchewan. In 1915 the U. S. diverted from the St. Mary 
[Saskatchewan tributary] to the Milk. 

International water transfers deserve careful study. "Many of our 
customs, practices and . laws have become obsolete. " 

1966-23. RASMUSSEN, W. C.; ODELL, J. W.; and BEAMER, N. H. 
Delaware Water. 
U.S. Geol. Surv. Water Supply Paper 1767. 106p. 

Potential importation of water from the Delaware River, the 
Susquehanna River, or from Elk Creek and Little Elk Creek in Maryland 
is being considered. 

1966-24. RICOMMARD, S. 
Les derivations et les adductions d'eau de source (Obtaining and Trans

porting Water from Springs.) 
Travaux, 1966, p. 184-194. 

Within 150 km of Paris five areas provide 500,000 cu m/day of pure 
water. These are: 

The Dhuis diversion: 130 km long, gravity, 20,000 cu m/day, 
The Avre diversion: 107 km long, gravity, 135,000 cu m/day, 
The Vanne diversion: 156 km long, pumped, 140,000 cu m/day, 
The Voulzie, Durteint and Dragon diversions, pumped, 100,000 cu m/day, 
and The Loing and Lunain diversions: 40 and 95 km long, pumped, 

200,000 cu m/day. 

Research continues on securing an increased supply. 

1966-25. ROSE, John 
Hong Kong's Water Supply Problem and China's Contribution to Its Solution. 
Geog. Review 56: 432-437; 

First water from China's Shum Chum Reservoir, two mi1~s north of the 
border was arranged in 1960. During the extremely dry year of 1963 
tankers took water from China's Pearl River (1300 trips). A development 
of China's East River completed in 1965 has solved the problem temporarily. 

More developments similar to that at Plover's Cove, an arm of the 
sea dammed and converted to reservoir use, and desalination will be 
employed in the future. 

Maps and data accompany the article. 

1966-26. SAMMEL, E. A.; BAKER, J. A.; and BRACKLEY, R. A. 
Water Resources of the Ipswich River Basin, Massachusetts. 
U.S. Geol. Surv. Water Supply Paper 1826. 83p. + pl. 
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Diversions from the Ipswich River basin supply six cities or towns 
which release their return flow outside the basin. Quantities have ranged 
from 1 to 29% of the annual runoff. (p. 56). 

1966-27 . SEWARD, Lewis B. and VANDERTULIP, John J. 
The Proposed State Water Project . 
Texas Water Dvpt. Bd. Rpt. 31, p. 29-54. 

The reservoirs, diversion canals, tunnels, siphons, pumping stations, 
etc. are described basin-by-basin for the Texas Preliminary Water Plan. 
Diversions contemplated are: Cypress Basin to Sulphur Basin, Red to 
Sulphur and Trinity, Sulphur , to Trinity, Trinity to Brazos, Brazos to 
Colorado, Colorado to San Antonio area and the Coastal Bend, and a Coastal 
Aqueduct to the Rio Grande Valley. 

1966-28. STEPHENS, D. M. 
The Nelson River Power Development and Its Relation to Long Term Water 

Resource Management in the Saskatchewan-Nelson Basin. 
Engrg. Jn1. Vol. 49, Oct. p. 20-24. 

A portion of the Churchill River draining 95,000 sq mi and contributing 
a 30,000-cfs addition to the 80,000 cfs of the Nelson River can be diverted 
at a cost, exclusive ~~wpower structures, of $20 million. A head of 
300 ft is available on the diversion, and 550 more feet are available for 
the diverted water in the Nelson Basin. 

1966-29. TEXAS WATER DEVELOPMENT BOARD. 
A Summary of the Preliminary Plan for Proposed Water Resources Development 

in the Brazos River Basin. 
TWDB. 87p. + plates. 

Import of over 4.3 MAF/yr for irrigation by 2020 will of necessity 
be from out-of-state sources. Othet imports anticipated are 47,300 
ac-ft/yr from Lake Meredith, on the Canadian River, for cities on the 
High Plains and 2400 ac-ft/yr from the Colorado River Basin for Sweetwater. 
Exports include 283,600 ac-ft/yr to the San Jacinto Basin and 559,800 
ac-ft/yr to the San Jacinto-Brazos Coastal Basin. In addition, water would 
be conveyed through the Brazos Basin to the Coastal Bend. 

1966-30. TEXAS WATER DEVELOPMENT BOARD. 
A Summary of the Preliminary Plan for Proposed Water Resources Development 

in the Brazos-Colorado Coastal Basin. 
TWDB. 22p~ + pl. 

Surface water presently used in the basin is obtained under permit 
from the Colorado River. By 2020, the amount so obtained is expected to 
be 236,200 ac-ft. The Coastal Canal of the State Water Plan will pass 
through the Basin without net inflow or outflow. 
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1966-31. TEXAS WATER DEVELOPMENT BOARD. 
A Summary of the Preliminary Plan for Proposed Water Resources Development 

in the Canadian River Basin. 
TWDB. 30p. + plates. 

Import of 1.1 MAF/yr from out-of-state sources by 2020 will be 
necessary to reach irrigation potential. Export of municipal water 
from Lake Meredith to cities in the Red, Brazos, and Colorado Basins 
wi 11 continue. 

1966-32. TEXAS WATER DEVELOPMENT BOARD. 
A Summary of the Preliminary Plan for Proposed Water Resources Development 

in the Colorado River Basin. 
TWDB 95p. + pl. 

By 2020 exports from the Colorado Basin should include 170,000 ac-ft/yr 
to San Antonio, 2400 ac-ft/yr to Sweetwater, and 608,000 ac~ft/yr to the 
Lavaca and Lavaca-Brazos Coastal Basins for irrigation. Imports should 
include 327,800 ac-ft/yr from the State Water Project, 4500 ac-ft/y r from 
Lake Meredith, and up to 5.7 MAF/yr of out-of-state water for irrigation 
on the High and Rolling Plains. Water will also be transferred through 
the Basin. 

1966-33. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Development ' 

in the Colorado-Lavaca Coastal Basin. 
TWDB 21 p. + pl. 

By 2020 water imports are expected to be 181,700 ac-ft/yr from the 
Colorado River and 69,300 ac-ft/yr from Palmetto Bend Reservoir on the 
Lavaca River. 

1966-34. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Development 

in the Cypress Creek Basin. 
TW DB 30 p. + pl. 

Marshall, on the Cypress-Sabine divide (95% in Sabine) draws all its 
water from the Cypress Creek Basin. Plans for 2020 call for continuing 
the full supply of Marshall and exporting a surplus of 415,000 ac-ft /yr 
to the Sulphur "Bas in for re-divers ion. 

1966-35. TEXAS WATER DEVELOPMENT BOARD. 
A Summary of the Preliminary Plan for Proposed Water Resources Development 

in the Guadalupe River Basin. 
TWDB52p.+pl. 

By 2020 it is planned to export 50,800 ac-ft/yr to San Antonio and 
182,800 ac-ft/yr to the Lavaca-Guadalupe Coastal Basin for irrigation, 
municipal and industrial uses. 
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Maintenance of spring flow may result from combin~d supp1 ies from 
the Colorado, Nueces and Guadalupe basins. Confluence Reservoir will 
become a ' regulating facility on the Coastal Canal. 

1966-36. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Develop

ment in the Lavaca River Basin. 
TWDB 25p. ',+ pl. 

Proposed import by 2020, for irrigation from the Colorado Basin, 
would be 190,100 acre-ft. Proposed export, to the Colorado-Lavaca and 
Lavaca-Guadalupe Coastal basins for irrigation and for municipal and 
industrial supply of Port Lavaca and other cities totals 158,300 ac-ft/yr. 
Palmetto Bend Reservoir would serve for regulation on the Coastal Canal. 

1966-37. TEXAS WATER DEVELOPMENT BOARD. 
A Summary of the Preliminary Plan for Proposed Water Resources Develop

ment in the Lavaca-Guadalupe Coastal Basin. 
TWDB 24p. + pl. 

Importation by 2020 of 182,800 ac-ft from the Guadalupe Basin and 
89,000 from the proposed Palmetto Bend Reservoir in the Lavaca River 
Basin is forecast. Much of this can be by existing facilities under 
existing water rights. 

1966-38. TEXAS WATER DEVELOPMENT BOARD 
A Summary of theF&>tr;e1liminary Plan for Proposed Water Resources Development 

in the Neches River Basin. 
TWDB 45p. + pl. 

Exports from the Basin by 2020 will include municipal supply for Athens 
in the Trinity River Basin, irrigation in the Neches-Trinity Coastal Basin, 
and Houston municipal and Galveston Bay inflow to the San Jacinto Basin. 

Henderson will import municipal water from the Sabine Basin. 

1966-39. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Development 

in the Neches-Trinity Coastal Basin. 
TW DB 26 p. + pl. 

Essentially all municipal, industrial and irrigation water used in 
the basin is now imported from the Neches or Trinity. By 2020 the annual 
supplies from these sources are calculated to be 1,176,700 ac-ft and 
130,000 ac-ft respectively. 
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1966-40. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Wa ter Resources Develop

ment in the Nueces River Basin. 
TWDB SOp. + pl. 

By 2020 it is proposed that the Nueces River Bas in wil l be exporting 
124,300 ac-ft/yr to the Nueces-Rio Grande Coastal Basin and 45,600 ac-ft/yr 
to the San Antonio-Nueces Coastal Basin . A sho rt segment of the State 
Water Project interbasin canal will traverse the basin. Import via the 
canal should irrigate 20,000 acres in the basin. Medina Lake in the San 
Antonio River basin should provide for 90,100 acres in the basin. Trans
fer, by exchange, from Amistad Reservoir on the Rio Grande should provide 
supplemental water for the Winter Garden area. Water from the Colorado, 
Nueces and San Antonio basins will be used to ma intain spring flow by 
recharging the Edwards aquifer. 

1966-41. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Develop

ment in the Nueces-Rio Grande Coastal Basin . 
TWDB 44p. + pl. 

Imports by 2020, subject to adjudication of water rights on the Rio 
Grande, wi 11 be 1,238,000 ac-ft/yr from the Rio Grande, 124,300 ac-ft 
of municipal water from Lake Corpus Christi in the Nueces Basin, and 
2,057,000 ac-ft/yr from the Coastal Aqueduct. In general, facilities 
exist but much rehabilitation will be necessary. 

1966-42. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Develop

ment in the Red River Basin. 
TWDB 64p. + pl. 

To replace ground water from the Ogallala formation import of 
2.8 MAF/yr from out-of-state sources will be required by 2020. Export 
from the Red River Basin of 793,100 ac-ft/yr is contemplated. Of this, 
140,000 wou ld be from Lake Texoma to the Trinity River Basin and 647,000 
would be from the Pecan Bayou Project to the Sulphur River for re - diversion. 
Gainesvi 11e, in the Trinity Basin, will continue to be supplied from the 
Red River Basin. 

1966-43. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Development 

in the Rio Grande Basin. 
TWDB 84p. + pl. 

By 2020 import to the Trans-Pecos for irrigation should be 1.2 MAF/yr. 
E1 Paso will be faced with impo rtation and/or desalination. Diversion to 
the Winter Garden area with replacement by the State Water Plan's Coastal 
Canal is envisioned. The proposed 75-mile Morrillo Drain diversion in 
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Mexico to discharge saline return flow to the Gulf rather than to the 
Rio Grande, as at present, is under study. 

1966-44. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Develop

ment in the Sabine River Basin. 
TWDB 40p. + pl. 

Dallas has rights to 80% of the supply of Tawakoni Reservoir. 

By 2020 exports to the Trinity Basin (Da11as.aod Terrell) should total 
190,000 ac-ft/yr. Those to the Neches Basin (Henderson) should be 9000. 
Marshall -is expected to import 50,500 ac-ft/yr from the Cypress Creek 
Basin. Galveston Bay may be suppl ied on an interim basis. About a 
millionac-ft/yr above in-basin needs should be available for contingencies 
and export. 

1966-45. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resource Develop

ment in the San Antonio River Basin. 
TWDB 46p. + pl. 

The Guadalupe, San Antonio and Nueces Basins are interconnected 
hydraulically by the Edwards (Balcone Fault Zone) aquifer. Further study 
will be required to develop an optimum use pattern. Importation of 
surface water to San Antonio, required because of the poor qual ity of 
in-basin storage, will reach 220,800 ac-ft/yr by 2020 with source basins 
being the Guadalupe and Colorado. Export will be 367,100 ac-ft/yr. Water 
exchange is involved in the Colorado River supply , with lower basin needs 
being satisfied by importing water from northeast Texas. 

1966-46. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Develop

ment in the San Antonio-Nueces Coastal Basin. 
TWDB 26p. + pl. 

By 2020 municipal and industrial imports from the Nueces are expected 
to total 45,600 ac-ft/yr. The Coastal Aqueduct is expected to furnish 
313,200 ac-ft/yr for irrigation. 

1966-47. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Develop

ment in the San Jacinto River Basin. 
TWDB 35p. + pl. 

Import from the Trinity and Brazos are provided for under existing 
permits. By 2020 imports are anticipated to be 969,300 ac-ft/yr from 
the Trinity, 283,600 ac-ft/yr from the Brazos and 602,300 ac-ft/yr from 
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the Neches with 363,500 ac-ft/yr exported for municipal and industrial 
use in the Houston complex of the San Jacinto-Brazos coastal basin. 

1966-48. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Develop

ment in the San Jacinto-Brazos Coastal Basin. 
TWDB 26p. + pl. 

Through 1985 increased diversions from the Brazos, San Jacinto 
and Trinity can be expected to suffice. By 2020 a regional water system 
should exist, integrated with that of Houston and importing 363,500 ac-ft/yr 
from the Brazos, San Jacinto, Trinity and Neches. Irrigation supplies 
should continue to be imported from the Brazos. 

1966-49. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Develop

ment in the Sulphur River Basin. 
TWDB 28p. + pl. 

By 2020 it is planned to export 1.25 MAF/yr leaving a substantial 
margin over anticipated in-basin needs. Facilities, including Cooper 
Reservoir, will be provided for the import of 647,000 ac-ft/yr from 
the Red River and 415,000 ac-ft/yr from the Cypress Creek Basin. 

1966-50. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Prel iminary Plan for Proposed Water Resources Develop

ment in the Trinity River Basin. 
TWDB 66p. + pl. 

By 2020 it is proposed to import 646,600 ac-ft/yr from the Red, 
Sulphur, Sabine and Neches basins primarily as municipal and industrial 
water foeathe Dallas - Fort Worth area with the resulting dilution (and 
improved treatment) improving the quality of the river. Exports, pri
marily from Wallisville Reservoir near the coast, will include 969,000 
ac-ft/yr to the San Jacinto River Basin, 130,000 to the Neches-Trinity 
Coastal Basin and 112,200 to the Trinity-San Jacinto Coastal Basin. The 
Trinity will serve for the trans-basin delivery to the Coastal Canal. 

1966-51. TEXAS WATER DEVELOPMENT BOARD 
A Summary of the Preliminary Plan for Proposed Water Resources Develop

ment in the Trinity-San Jacinto-Coastal Basin. 
TWDB 19p. + pl. 

Anticipated 2020 imports include 67,200 ac-ft/yr for Baytown and 
45,000 ac-ft/yr for irrigation from Wa11isvi 11e Reservoir in the Trinity 
'River Basin and 60,000 ac-ft/yr for Baytown from Houston Reservoir in 
the San Jacinto Basin. 
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1966-52. TEXAS WATER DEVELOPMENT BOARD 
Water for Texas: A Plan for the Future (Pre1 iminary). 
TWDB vii i + 32p. + pl. 

Possible import "from other states and even other countries" was 
explored. These explorations continue for West Texas. 

Basins of origin were to be protected for t he 50- year life of the 
plan by projecting water requirements and also by providing substantially 
for possible additional future requirements. 

A 980-mile conduit from the Sulphur River to the Rio Grande basin 
is planned for westward movement of water including a supply for 830,000 
new acres of irrigation in the Coastal Bend area and the Lower Rio Grande 
bas in. De ta i 1 s are given on p. 10-14. 

liThe future water needs of West Texas are so large and so urgent that , 
if the State is to continue to grow economically, water must be brought 
in within fifteen years from outside sources, such as the Missouri Rive r, 
Mississippi River or possibly, the Columbia River, or ultimately, sources 
farther to the North." 

1966-53. THORNHILL, Jerry T. 
Water Qual ity Aspects of the Preliminary Texas Water Plan. 
Texas Water Dvpt. Bd. Rpt. 31, p. 55-78. 

The paper cites existing qual ity in Texas streams and predicts that 
which wi 11 result from each of the diversions proposed in the Prel imi nary 
Texas Water Plan. Figures are given in ppm of total dissolved sol ids. 

1966-54. TINNEY, E. Roy 
Criteria for Analysis of Interregional Transfers of Water. 
Jnl. Amer. Wtrwks. Assn. 58: 1369-1373. 

The area to be considered in evaluating an interregional transfer 
should be that feeling socio-economic effects. The time element for 
cost-benefit calculations should be the shorter of time to obsolescence 
and time until basin of origin had needs greater than the importing basin. 
All alternatives to import should be evaluated. In practice, pol itica1 
power displaces logic and criteria are ignored. 

"If Arizona overdrafts its supply, must this folly be continued at 
nat i ona 1:" expense?" 

"In summary, the diversion issue has so far not been rationally 
formulated by those who cast covetous eyes on the resources of other 
regions. 11 
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1966-55. VANDERTULIP, John J. 
Texas Water Plan. 
Jn1. Amer. Wtrwks. Assn . 58: 1225- 1230. 

A multiplicity of uncoordinated water development plans had been 
advanced by cities, districts of all descriptions, and federal agencies. 
In 1964 the Texas Water Development Board was authorized to prepare a 
state plan. The development of the preliminary plan released in 1966 
is described. The High Plains and Trans-Pecos were to be served by im
po r tation of water from unspecified out-of-state sources. 

1966-56. VANDERTULIP, John J. and SEWARD, Lewis B. 
The Preliminary Texas Water Plan. 
Texas Water Dvpt. Bd. Rpt. 31, p. 1-28. 

This is a description of the methodology of planning with a summary 
of the preliminary Texas Water Plan. 

111n planning possible diversions from river basins, determinations 
of excess water were based not only on the projected water requirements 
of the basins of origin for 50 years, but also provided substantial 
allowance for future additional requirements. 11 It was contemplated that 
lithe cost of transportation to areas of use, should be ultimately borne 
by the user and those who benefit directly from its use and distribution." 

"Out-of-state water will need to be imported to West Texas and the 
High Plains area to supply irrigation needs there that dwindling ground 
water cannot sustain. 11 

1966-57 . VANDERTUL IP, John J. 
Present and Proposed Surface Water Development in West Texas. 
Lubbock, Texas. 17 June 1966. 15p. processed. 

By 2020 water in excess of basin-of-origin needs in Texas will be 
about 4 MAF/yr--abou t 25% of the unsatisfied irrigation demand. Rough 
del ivery costs quoted are: to Lubbock, $68 or 69 per ~c-ft; to E1 Paso 
$121 to 140 per ac-ft; and to San Angelo $46 per ac-ft. I rrigators can 
afford $15 to 20 per acre-ft. Feasibility of out-of-state sources should 
be carefully studied. 

1966-58 . WELLER, Lloyd W. 
Supplementary Supply for Wichita, Kansas. 
Jn1 . Amer. Wtrwks. Assn., 58: 1238-1246. 

Wichi ta's ground water ~fer was being overpumped. A second supply 
was secured by damming the Ninnescah River, and pumping the water via a 
60-inch pipeline 21.25 miles long to a connection with the 66-inch main 
from the we11fie1d. 
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1966-59. ANON. 
$ 8 Mill. S. A. pipe 1 i ne. 
Au s t r ali an C i v i 1 Eng r g. V. 7, Ma r ch p. 1 29 . 

A 36-inch pipeline is to be constructed from Swan Reach on the 
Murray River to Stockwell, South Austra1ia--a distance of 33 miles. 

A 1 ift of 1300 feet is involved, followed by 7 1/2 miles of gravity 
flow. 

1966-60 . ANON. 
Work in Progress on Tasmanian Hydro Scheme. 
Austral ian Civi 1 Engrg. V. 7, March p. 130. 

From a dam on the Mersey River water will be diverted through a 
four-mile tunnel, now under construction, to the Lemonthyme power station 
and thence into the Forth River. 

1966-61. ANON. 
South Australian Water Supply Plans. 
Australian Civil Engrg. V. 7, May p. 69. 

Pipelines are being studied to carry River Murray water from Swan 
Reach to Stockwell and from Murray Bridge to Hahndorf. The latter line 
will be the state's largest. 

1966-62. ANON. 
Water Resources Development: Melbourne Proposals. 
Austral ian Civi 1 Engrg. Vol. 7, June p. 19,21. 

Melbourne's proposal for diverting water from the Big River having 
met formidable opposition, the city is concentrating on a Thomson River 
supply. Two basic routes with several minor variations are under study. 
All would involve long tunnels. 

1966-63. ANON. 
Snowy Type Scheme for Queensland. 
Australian Civil Engrg. V.7, July p. 87. 

Sir Will iam Hudson, Commissioner of the Snowy Mountains Authority, 
has advocated a scheme similar to the Snowy for the Herbert, Burdekin and 
Fitzroy river basins in northern Queensland. 

1966-64. ANON . 
Water Conservation in South Africa. 
Australian Civil Engrg. V.7, Aug. p.57. 
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The Orange-Fish tunnel is to be 51.5-miles long, concrete lined 
throughout. The finished internal diameter will be 16 ft, 9 inches. 

Three million cubic yards of rock excavation and 900,000 cubic 
yards of concrete lining will be required. Eight shafts with depths 
from 150 to 1240 ft will be used. Construction contracts will be let 
for three 17-mile sections. 

1966-65. ANON. 
S.A. Pipeline Project. 
Australian Civil Engrg. V.7, Aug. p. 67. 

A seven-mile length of 33-inch pipe was pulled across the bottom of 
Spencer Gulf recently using 12 to 16-inch pipe as the pulling cable. The 
line dupl icates the existing Whyalla water supply. 

1966-66. ANON. 
Fourth River Murray Pipeline. 
Australian Civil Engrg. V.7, Sept. p . 41,43. 

A 5mgd pipeline from the River Murray, 32.6-miles long, 33-inches 
in diameter, will be Adelaide's fifth aqueduct. Three pumping stations 
will 1 ift the water 1290 feet to summit storage. 

The Onkaparinga and Torrens Rivers are also tied in to the city's 
supply. Further extensions at an early date will be necessary. 

1966-67. ANON. 
Pipe1 ine Over the Continental Divide. 
Australian Civil Engrg. Vol. 7, Sept. p. 47. 

The Homestake Project wi 11 involve 115 mi les of pipel ine diverting 
13 billion ga1/yr from the Western Slope to Aurora and Colorado Springs. 
The note emphasizes corrosion protection. 

1966-68. ANON. 
To Provide More Water for Everglades Park. 
C i vi 1 Eng rg. Vo 1. 36. May p. 93. 

Work is to begin on a network of canals to divert water from Lake 
Okeechobee to the Everglades and the Miami area. Pumping will be required 
to move 1000 cfs of water through the 85-miles long system. 

1966-69. ANON. 
A View of the World Water Situation. 
Civil Engrg. and Pub. Wks. Rev. 61: 451, 453-455. 

- 174 -

--



Water shortages are threatening economic development in the 
industrialized areas of the United States and Western Europe as well as 
in traditional arid regions. 

Water supply in Britain has become a national project. Schemes 
afoot include recharging the chalk underlying the Upper Thames to sustain 
flow, diverting water from the Severn to the Thames, and diverting from 
the Thames or the Ouse for Essex. 

NAWAPA, The Cal ifornia Water Plan, and the Snowy Mountain develop
ment are described. 

1966-70. ANON. 
Mailsi Siphon in West Pakistan. 
Civi 1 Engrg. and Pub. Wks. Rev. 61: 465. 

A siphon 1880 feet long carries a 1 ink canal under the Sutlej. 
The 4000-cfs trapezoidal canal discharges into four 13.5 ft square 
barrels which dip 27 feet. 

1966-71. ANON. 
Large Scale Power Development Planned for Manitoba. 
Civi 1 Engrg. and Pub. Wks. Rev. 61: 579. 

The 81,000 cfs average flow of the Nelson River is to be 
augmented by means of a $20-mi11ion diversion of over 35,000 cfs from 
the Rat-Burnwood River in the Churchill River Basin. Work will begin 
before 1970. 

1966-72. ANON. 
Lake Manapouri Project in New Zealand Well Advanced. 
Civil Engrg. and Pub. Wks. Rev. 61: 760. 

, The lake with a 55-sq mi surface at e1ev. 600, six miles from a 
fiord of the Tasman Sea, has a rainfall of 250 in/yr. 

It is being tapped 550 ft below the surface. A 30-ft diameter tail
race tunnel 5.75 miles long will discharge into Doubtful Sound. Ultimate 
capacity will be 700 MW in seven units. 

1966-73. ANON. 
Homes take. 
Colorado Municipalities 42: 240-242, 257. 

Aurora and Colorado Springs have each agreed to pay the Bureau of 
Reclamation two million dol lars for the use of certain Fryingpan-Arkansas 
facilities. The Bureau will generate power from Homestake water with 
annual revenues estimated at $168,500. 
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Furthei extensions include an additional collection system (the 
Eag1e-Homestake diversion) and another 5.5-mile tunnel into the Cross 
Creek area . 

19~6-74. ANON. 
Importation of Water for West Texas. 
Cr6ss Section Vol. 12, May, p. 4. 

West Texas' future depends on imported water. Two plans are under 
study by West Texans and the Texas Water Development Board. Efforts are 
being exerted to have West Texas included under H.R. 4671 which authorizes 
a study of water augmentation of the Colorado River Basin. NAWAPA is 
mapped, described briefly, and the statement is made that "It is hoped 
that the water can be del ivered to West Texas at a cost of fifteen to 
seventeen dollars per acre foot." 

1966-75. ANON. 
Disappearing Yugoslavian River Harnessed for Power. 
Engrg. News-Record. Vol . 176. 24 Mar. p. 26-28. 

By tunnel and pipel ine the Trebisnjica River is being diverted to 
the Ad~iatic Sea at Dubrovnik. Two dams on this river, which has long 
underground portions in a karst area, wi 11 permit 700 cfs under a maximum 
head of 344 ft to develop 324,000 kw. 

1966-76. ANON. 
Ancient Istanbul Has Modern-Day Problem--Not Enough Water. 
Engrg. News-Record Vol. 176. 21 Apr. p. 30-32. 

Istanbul's diversion history includes aqueducts in 330 A.D., 378 A.D., 
and 1550 A.D. Some of the latter are still in use. Terkos Lake, 25 miles 
to the northwest, was tapped in 1882. Water is shipped to offshore islands 
in tankers. It is proposed to augment the Terkos Lake Watershed, divert 
from the Riva River in Asia and supply the islands by subaqueous pipel ine. 

1966-77. ANON. 
Soviets Plan to Save Sinking Sea. 
Engrg. News-Record Vol. 176. 26 May p. 143, 146. 

To prevent further decline in the levels of the Caspian Sea, Russians 
are considering the following alternatives. 

1) Dam the Arctic-flowing Pechora and Vychegda and divert them via 
the Kama River to the Volga River. The 30 MAF/yr would add 11 million KW, 
but would flood 3.5 million acres of farmland. 

2) Bring water from Lakes Ladoga and Onega near the Finnish border 
over a 360-ft high ridge. 
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More remote alternatives include construction of a 250-mile long 
dam, and diversion from the Ara1 Sea via Siberia. 

1966-78. ANON. 
Huge Australian Hydro Project Zips Along. 
Engrg. News-Record Vol. 176. 2 June p. 28,29,32-34. 

This is a general description of the structures of the compl icated 
Snowy Mountains project which will divert 2 MAF/yr to the dry interior 
while generating 4 million kw. Dates and contractors are emphasized. 

1966-79. ANON. 
Texas Plans $2.7-Bi11ion Water Redistribution Project. 
Engrg. News -Record Vol. 176. 9 June p. 18-19. 

This is a description of the Prel iminary plan which would divert 
surplus waters of Northeast Texas via canals, and the Trinity, Brazos, 
and Colorado Rivers to the lower Rio Grande area. Waste treatment plans 
for the Trinity and Brazos were mentioned. 

1966-80. ANON. 
West Texas Wants in on State Water Plan. 
Engrg. New~-Record Vol. 176. 30 June p. 15. 

For West Texas Harvey Banks recommends (1) study of diversion from 
the Missouri River or (2) diversion from the Columbia as part of a 
western states regiona1 plan. The Lower Mississippi is a third feasible 
source. Marvin Nichols calls attention to 16 MAF/yr flowing out of Texas 
by the Red River alone. The Red and Arkansas should be studied as sources 
for West Texas' 2020 needs of 18 MAF/yr. 

1966-8]. ANON. 
Continental Plan Is Challenged as Canadians Cool . to Huge Water Export Plan. 
Engrg. News-Record Vo1. 177. 1 Sept. p. 14-15. 

At a Quebec meeting "with the air of a medical missionary trying to 
donate penicillin to a hottentot tribe, Senator Moss outlined NAWAPA 
benefits ... " "Christian de Laet, general secretary of the Canadian 
Council of Resource Ministers, blasted NAWAPA with a barrage of rich syntax." 
Raymond L. Nace of the U.S.G.S. cautioned of the risks of large-scale 
load redistributions. 

1966-82. ANON. 
Colombian Waterway Would Link Oceans. 
Engrg. News-Record Vol. 177. 29 Sept. p. 22. 
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Studies are underway on Panero's project for a 34-mile canal through 
the continental divide in the Choco, a region with rainfall of 230-400 in/yr. 
Power development of 3.3 mi 11 ion kw is foreseen. A canal operated in the 
Choco from 1620 to 1781. 

1966-83. ANON. 
New Roman Aqueducts Push Water Supply Ahead of Demand. 
Engrg.News-Record Vol. 177. 6 Oct. p. 26-28. 

"Although Rome straddles the Tiber River, Romans have not drunk 
from it for over 2,000 vears." The most distant source presently used 
is Peschie~aSprings situated 60 miles northeast of Rome. Other springs, 
underground sources, and Lake Bracciano will raise the supply from the 
present 105 gpd per capita to 159 gpd/cap. 

1966-84. ANON. 
Chicago's Lake Diversion Upheld. 
Engrg. News-Record Vol. 177, 15 Dec. p. 64-65. 

Highl ighted by a table headed "Canal Sparked Feud That's Lasted 
66 Years" listing 15 entries fr6m 1890-1966, this paper reports the 
decision of a Special Master for the U.S. Supreme Court reaffirming 
Chicago's right to divert 3200cfs. In particular, treated effluent 
need not be returned to Lake Michigan. 

1966-85. ANON. 
Tarago River Project, Victoria. 
Jn1. Instn. Engrs. Austral ia 38: 216. 

The dlversion of Tarago River water to the Bunyip River for supply 
of the Morni-ngton Peninsula has recently been increased by addi tiona1 
storage and by paralleling of the inverted siphons to attain a capacity 
of 32 cfs. 

1966-86. ANON. 
NAWAPA: A Water Plan with Vision. 
Irrign. -Age V. 1, no. 2 (Sept.) p. 13-1 '4. RELATED NOTES: No.2, p. 11-12. 

No. 3 (Oct), p. 8. 

This is a brief survey of NAWAPA with a map. lilt has started dis
cussion which should and must be consumated by action." 

RELATED NOTE: Watching Washington in the Irrigation Age: Reports 
on Senator 'Moss' speech on NAWAPA at the Royal Society of Canada's meeting 
in Quebec. 

RELATED NOTE: Who in the World is Ralph M. Parsons?: Biography of 
the head of the firm wh i ch proposed NAWAPA. 
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1966-87. ANON. 
The Texas Water Plan: Is It Answer to Our Water Addiction? 
I rrign. Age V.1, no. 2 (Sept.) p. 19-23. 

The Tex~s Water Development Board's Preliminary Report was un
acceptable to the High Plains. It called for importation of water from 
out of state "if possible", and estimated costs of at least $168 per 
acre-foot~-~ell above the abi1 ity of irrigators to pay for it. 

1966-88. ANON. 
OK for ORP--But Not a Drop for the Thirsty Reef. 
South African Industry and Trade Vol. 62, Dec. p. 33,35. 

The Department of Water Affairs is charged with having allotted too 
great a portion of the nation's water to agriculture. Under a recent 
change of ministers pumping from the Tugela to the Wilge has been inaug
urated and the Oxbow Scheme is being pushed. 

1966-89. ANON. 
La Du+ance 'retrouve son cours d'il a plus d'un million d'annees (The Durance 

Retakes Its Course of a Million Years Ago.) 
Tech de l'Eau Vol. 20. Dec . p. 33-35. 

The Durance has a strong slope, an important flow, and considerable 
irregularity of regime. Gravity diversion canals have been used since 
the 12th century for irrigation in the basin and later, via low passes, 
outside the basin. Marseille built an aqueduct in the 19th century. 
Reservoirs are being constructed to satisfy in-basin water rights and 
provide water for power, irrigation, and water-supply in the vicinity of 
Marseilles . . Developments in the Durance basin are described. 

1966-90.. ANON . 
KUWAITlf "':Alimentation en Eau Douce. tt<9wAIT: Water Supply.) 
ie,~t~ :-, ffj)~~~~ine Nouvelle. 11 Nov. 65, p. 44. 
Terres etEaux No. 47, p. 50. 

Kuwait and I raq have reached an accord for the supply of 120 million 
barrels per day from the Shatt-Al-Arab. Construction. the 'pipel ine is 
expected to require five years and cost 100 million dollars. Half the 
supply will be used for irrigation i n early years. 

1966-91. ANON. 
Working Wonders with Water--The Cal ifornia Story. 
U.S. News and World Rpt. 3 Jan. p. 58-60. 

This 1ayman ' s account of the California State Water Project contrasts 
California's plan to supply 58 million people in 2020 (present population 
19 million) with hesitant stumbling by eastern states. 
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Proposals to tap the Snake and Columbia are mentioned as is the 
Northwestern opposition to them. "Top engineers of the u.S. Government 
have said that NAWAPA is feasible from an engineering standpoint. 11 

Canadian o~position is emphasized. 

1966-92. ANON. 
Report o~ Water Resources of the Great Ouse Basin. 
Water and Water Engrg . 70:14. 

A report to the Minister of Housing and Local Government estimating 
suppl 'ies to the end of the century finds surplus water in the Great Ouse 
which "might be exported to adjoining areas in Buckinghamshire, Essex, 
Hertfordshireand Northamptonshire." 

Pumping from the Ely Ouse into the Essex should be commenced soon. 

The original report is in three volumes. 

1966-93. ANON. 
Multi-Purpose Projects: Basuto1and and South Africa. 
Water and Water Engrg. 70: 103-104, 116. 

Oxbow can be the first step in making Basutoland economically viable. 
Its development would complement the Orange River Project. Stage one 
could be a '400-ft high dam in a gorge at e1ev. 8000 with a precipitation 
of 50 to 75 in/yr. Water would be diverted to the Caledon River via a 
tunnel. Costs are quoted. Britain is assisting Basutoland financially 
in the study. 

1966-94-. ANON. 
Water Supply Abroad: Kuwait. 
Water and Water Engrg. 70: 122. 

Constructio~ on the Shatt-a1-Arab pipeline from Iraq, a ' $100-mi11ion 
project to ~e1iv~r 120 million bb1s/day, is scheduled to begin early in 
1966 and require five years. Half the water will be used for irrigation 
and half for domestic consumption. 

1966-95. ANON. 
Progress on Hong Kong's Plover Cove Water Scheme. 
Water and Water Engrg. 70: 187-190. 

A cove of 275~acre area is being sealed off by three dams. It will 
be pumped out to provide space for 30,000 million gal. of fresh water 
diverted by means of 24 miles of tunnels 26- to 30-ft in diameter. 
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1966-96. ANON. 
Water Supply Abroad: South Africa. 
Water and Water Engrg. 70: 384-385, 470-471. 

A commission has been appointed to "consider future policy with 
due regard to the arrangements with neighbouring states relating to common 
water sources." 

Emergency pumping from the Berg River to fill Wemmershoek Dam is 
being considered by Cape Town; 10 mgd at most could be obtained. A second 
supplementary scheme--the pumping of five to seven mgd from Voelvlei, 60 
miles from Cape Town, would also be required. Water from the State's 
regional scheme is not expected before 1972. 

Investigations are underway on supplying the Vaal Triangle with 
water brought from other catchments. The Tugela, Upper Orange and 
Eastern Transvaal river systems are under study in this connection. 

1966-97. ANON . 
. Cruachan in Service . 
Water Power 18: 5-17. 

Cruachan, a 400 MW pumped-storage project, is the highest-head 
single-stage pump-turbine erected to date. It is a constituent part 
of the Awe pr?ject. 

Water pumped up from Loch Awe is supplemented by diversions from 
other mountain streams. These involve 10 miles of tunnel 7-ft x 8.5 ft 
and 8-ft x 10-ft, and 3 miles of pipe 3 to 33 inches in diameter. 

1966-98. ANON. [EDITORIAL] 
South Africa's Water Power. 
Water Power 18: 47-48. 

Several of Prof. Midgley's recent papers are summarized. Multi
purpose and "borrowing" of water from later phases for earl ier phases due 
to be terminated are emphasized. Oxbow is mentioned. 

1966-99. ANON. 
Austria's Kaunertal Scheme. 
Water Power 18! 219-226, 281-287 . 

The Kaunerta1 Scheme is Austria's largest individual water power 
development. The headwaters of ten mountain torrents have been diverted 
into the system, mainly by tunnel. More are contemplated. 
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1966-100. ANON. 
More Water Project Contracts This Year. 
Western Construction Vol. 41, March p . 82, 85, 86. 

This is a summary of con t racts which will be advertised in 1966 
for construction of the Cal ifornia State Water Project. 

1967-1. ADRIAN, George W. 
Steel Pipe Design for the Second Los Angeles Aqueduct. 
Proc. Amer. Soc. Civil Engrs. Vol. 93 , PL-3, p. 33-43. 

Of Los Angeles' half million ac-ft/yr 77 per cent are imported from 
over 300 miles. High points on the time table include: 

1907: $23 mill ion bond issue approved, 
1913 : Owens Valley Aqueduct de l ivered 300 cfs, 
1928: Metropo1 itan Water District organized, 
1941: · MWD del ivered Colorado River water, eleven-mile Mono Basin 

tunnel completed increasing the aqueduct flow to 450 cfs. 
1969: Scheduled completion date of $105 million second Los Angeles 

aqueduct (designed for 265 to 300 cfs). 

Design tonsiderations for the 87-inch Antelope Valley pipel ines are: 
described and discussed. Basic considerations were (1) safety, (2) 
economy of construction and maintenance, and (3) longevity. 

1967-2. ALEXANDER, Tom 
A Wild Plan fo r Sou th Ame rica' s Wi 1 ds. 
Fortune V. 76, Dec. p. 148-150,203,205. 

The Panero proposal would connect the Amazon, Orinoco, and Paraguay 
River systems by creating seven great lakes by means of nine dams, none 
over 115 feet high, at costs estimated to range from $125 million to 
$500 million exclusive of locks or generating systems. Navigation could 
be made feasible in the interiors of Brazil, Venezuela, Columbia, Peru, 
Bolivia, Paraguay, and Argentina. 

Exploratory studies by high-level teams are underway in several nations. 
Concern with weather modification and ecological upsets will necessitate 
a cautious study of so gigantic a scheme. Financial negotiations are under
way. 

1967-3. ALLEN, L. 
Hydroelectric Possibilities in Guyana. 
Water Power 19: 187-190, 231-236, 342-343. 

Part 2 (p. 231-236) sketches the major rivers with emphasis on their 
power potential. 
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Diversion from the Essequibo into the Demerara has been studied 
and found technically feasible but expensive. 

Diversion from the Essequibo to the Berbice at a point where the 
rivers are seven miles apart, followed by power development, and then a 
diversion to the Conje for irrigation should be investigated. 

Several very lowd,twdttsexist between basins. 

1967-4. AL RASHEED, Abdulla D. 
Kuwait. 
Water for Peace. Vol. 1, p. 254-261. 

In 1925 a company was formed to transport water from the Shatt-Al
Arab in Iraq about 120 km by sailing barges. The maximum quantity was 
80,000 Imperial gpd of poor qual ity water. Rough seas and sandstorms 
made the supply irregular. The service was discontinued in 1950. 

An agreement has been concluded with the government of Iraq for a 
supply ofl20 million Igpd. Suggested intakes under study are on the 
A1-Gharaf River, 290 km from Kuwait, and on the Shatt-Al-Arab, 135 km. 

1967-5. ANAYA, Manuel 
Mexico and Its Water Resources Policy. 
Water for Peace. Vol. 8, p. 682-691. 

Water in Mexico was nationalized by the revolution of 1910-1917. 

A nine-basin plan (PLHINO: Northwest Water Resources Plan) is under 
development, and a project to divert irrigation water from the Panu¢O 
River to the Lower Rio Grande Valley by means of 650 km of canals is 
under study. 

1967-6. ANDERSON, Raymond L. 
Windfall Gains from Transfer of Water Allotments within the Colorado-Big 

Thompson Project. 
Land Economics 43: 265-273. 

The . • ights to receive the 310,000 acre-ft/yr to be delivered by the 
Colorado-Big Thompson project were disposed of some years before water 
delivery began. An increasing market is developing in which the domestic
rural and muni~ipal users are buying (at increasing prices) the rights 
from irrigators .. 

Andersonrebutts earlier authors who had advocated windfall penalties, 
his position being that free exchange permits the rights to gravitate to 
their most useful position: the alternative would be uneconomic irrigation. 
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The question of transfer of water rights is pertinent to water 
import schemes since it affects the financing critically. 

1967-7. BASSLER, Friedrich 
The Utilization of Water in the Qattara Depression (Northern Egypt). 
Water for Peace. Vol. 8, p . 417-425. 

I rr.igation must dominate in the management of Ni le River water. For 
power, the Qattara depression with bottom at -135 m. e1ev., area at the 
sea level contour of 19,500 sq km, distance from the Mediterranean of 
80 km and northern edge reaching 230m elev. is attactive. 

A pumped-storage operation with a reservoir at elev. 215m and an 
underg~ound p6wer plant at elev. -60m is being investigated. Optimum 
conditions with evaporation balancing inflow would occur with a flow of 
600 cu m/sec. 

1967-8. BAXTER, R. R. 
The Indus Basin. 
The Law of International Drainage Basins, Chapter 9. p. 443-485. 
Oceana Publications, Dobbs Ferry, N.Y. 

The T~iple Canals Project of 1905-1915 linked the Jhe1um with the 
Chenab through the Upper Jhe1um Canal and the Chenab with the Ravi 
through the Upper Chenab Canal. The Lower Bari Doab Canal was supp1 ied 
by transfer and exchanges through the other two canals. 

Protests against diversion followed dam building on the Indus in 
1926-32. 

The India-Pakistan quarrel over water after partition is chronicled. 
The settlement, in 1960, allotted three rivers to each nation with a 
ten-year transition period for construction of 1 ink canals and other 
hydraulic works. 

1967-9. BAYANI, Al i Ghol i 
The General Policy of the Iranian Ministry of Water and Power in Develop

ment of Water Resources. 
Water for Peace. Vol. 6, p. 59-67. 

It is proposed to divert rivers which flow to the desert or to the 
Persian Gulf to more useful purposes. IIBy incurring higher expenses for 
supplying and dt"stributing water, we may secure a more economical growth 
and aMnore balanced and stable evolution for the country." 

liThe advantages of diverting now-wasted water to the country even 
without immediate consumption for agriculture, is to replenish the aquifers, 
increase the potential of vegetations, and relative humidity (in limited areas)." 
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1967-10. BEAMISH, J. E. and McCALLUM, F. 
Water Development of the Canadian Prairies. 
Water for Peace. Vol. 7, p. 462-470. 

The paper describes the topography, hydrology, and historic develop
ment of the Canadian Prairies. The Saskatchewan-Nelson Basin Board is 
about to begin investigation of potential diversions southward. 

1967-11. BtCHAUX, J. 
Champ d'application et exemples de realisations de transports d'eau 

a grande distance. (Field of Application of the Transport of 
Water through Great Distances, with Examples.) 

Houiile Blanche 22: 357-364. 

Large diversions are primarily required for domestic and agricultural 
use. In general, heavy industry goes to the water. 

Examples of recent interbasin dive~sions include 
1 ~ - Water supply for the French coastal region and offshore islands 

of 1a Charente-Maritime by tapping sources 71 and 117 km distant; 
2. A Rhone diversion below Lyon (Syndicat des Monts-du-Lyonnais) 

supplies 69 communes in the Rhone and Loire watersheds. 250 1 it/sec 
are pumped in four stages; 

3. Le canal de Provence; 
4. The Bas Rhone-Languedoc pressure distribution for sprinkler 

i r riga t i on; 
5. The -Paris water supply--Distant lakes were studied in the late 

19th cen~ury; Val-de-Loire and the hills of Normandy were considered in 
1910; water rights have been obtained; study continues; 

6. Tunis and Oran; and 
7. The Cal ifornia Water Project. 

Present tendencies in water transport include a careful regulation 
of levels and flow. The grouping of users is necessary to justify long, 
large diversions. Recharge is often an important "use". 

DISC: Beware of changing quantity and qual ity. 

1967-12. BESSEY, Roy F. 
Political Implications. 
SYMPOSIUM: Northwest-Southwest Water Diversion Issues. Oregon State Univ. 

p. 59-77. 

The politics of Northwest-Southwest diversion is non-partisan to 
date; it has developed on a region-vs-region basis only "oriented to the 
needs and desires of the prospectively importing region. 11 Three geographic 
points of view may be taken: 
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(a) Southwest needs, resources, and Issues: The Southwest alleges 
that a wat'er shortage exists and that 8.5 MAF/yr from lIelsewhere" are 
necessary. The population may triple by 2020; the growing season is long; 
local resources are scanty; the Mexican obligation is regarded as a National, 
not regional, debt; and the Columbia is regarded as "water wasting to the 
sea." Outsiders have suggested more efficient water management, an em-
phas i s on recyc 1 i ng, swppcess i on of evapo~ •• sP i rat i on, th rot t ling of 
use through real istic pricing of waiter, weather modification, and desal ina
tion. The Southwest approves ' in principle but regards these measures alone 
as inadequate, and as over-slmp'lified "solutions" of the complex issues. 

(b) Pacific Northwe~t resources, needs, potential uses a~d .issues: 
Will there always be an exportable surplus? Water development will modify 
projected population and economic forecasts. Proposed "safeguardsll 
offered by ,the Southwest are distrusted ~ The economics in water, power, 
and flushing values foregone are questioned. Power values of over $100 
million ~re involved in operating an 8.5 MAF/yr diversion to the Southwest 
from Bonneville. 

(c) . Na tiona 1 ~ Reg i ona 1, and' In te r regi ()na 1 Resou rces, Needs, and I s sues: 
Many questions are posed. A National ,Water Commission is called for. 
Shou 1 d tN'AWAPA be given ca refu 1 study? Russ i a iss tudy i ng dive rs ions from 
its Arctic watersheds to theVe1ga and the Caspian-Aral Basin with multi
mi Ilion acre I rrigation as the prime objective. 

1967~13. BOWMAN, Waldo G. 
Snowy Mountains Project Builds Up a Head. 
Engrg. News·Record Vol. 178. · 20 Apr. p. 48-50, 52, 57. 

This paper surveys the nearly- completed Snowy Mountains Project 
with emphasis on the planning and execution of construction. 

1967-14. BOWMAN, Waldo G. 
Manapouri: Where New Zealand Is Mining for 700,000 Kilowatts. 
Engrg. News-Record Vol. 178. 8 June p. 26-29,32,37 . 

. Lake Manapouri is six miles from tidewater and nearly 700 feet in 
elevation . . Lake Te Anau, 12 miles away and 80 feet higher drains to it. 
An underground power plant (net hea,d 515 ft) with a tail race in tunnel 

. will ,diver ·t Lake Manapouri to Doubtful Sound. Construction difficulties 

. inc1~de 200-to- 300 in~hes per year of preci.itation, difficult access, 
and arteslan, pressures of up to 900 psi~ 

1967-15. '.CAMPBE LL, Dona 1 dE.; MARLOW, Thomas A. and WR I GHT, Roy L. 
Homestak~D~livery System Pipeline. 
Proc. Amer. Soc. Civil Engrs. Vol. 93, PL-2, p. 71-83. DISC: Vol. 94, 

PL,;"l, p. 187-189. 
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The Homestake project will ultimately collect 70,800 ac-ft/yr on 
the Western slope. After storage, it will flow through the 5.5-mi1e 
Homestake tunnel into the Arkansas River system. Rediverted from the 
Arkansas, it will be pumped through a 50-mile pipeline over Trout Creek 
Pass. 

After 1970 diversion from the Arkansas will be from the U.S. Bureau 
of Reclamation's Otero forebay (of the Fryingpa~-Arkansas project) with 
a 330-foot reduction in pumping head in comparison with the present in
take below Otero Dam. The 1 ine terminates in a surge tank from which 
Colorado Springs wi 11 take del ivery through a 48-inch gravity-flow line 
to Monument Reservoir. Aurora will develop a 780-foot power drop to the 
South Platte. At present Aurora wastes this head through a 30-inch 
1 ine. 

High head was chosen in preference to poor location and expensive 
construction closer to the hydraulic gradient. The pipe is carried through 
two tunnels. The pumping plant is seven miles from the intake, just ahead 
of the cl imb out of the Arkansas Valley. 

Most of the line operates part-full below about 130 cfs. More than 
120 air-valve stations have been included in the line. In addition, 60 
separate b1ow-::off structures permit draining the entire line. Surge tank, 
pumping station and pipel ine design characteristics are given, as are 
maps and profiles. 

DISC: MEDBERRY, Hiram C. (Vol. 94, PL-l, p. 187-189) cOl1l11ends leaving 
the choice of material to the contractor and compares Homestake problems 
with those of San Francisco. 

KERR, Samuel Logan (Vol. 94, PL-l, p. 189) believes the surge
control system chosen to be unnecessarily complicated. The results of 
field tests would be of interest. 

1967-16. CAVECCHE, E. H.; KING, H. A. and RICHARDS, R. N. 
A Global Look at Water Management. 
Water for Peace. Vol. 6, p. 602-616. 

The development of computer technology permits the performance of 
far-reaching optimization studies. Global, continental, and regional 
water plans may be made compatible. 

Global aspects include the transport of water in vapor form by weather 
control with the energy modifications required being obtainable by modifying 
atmospheric transparency and the heat absorption of the earth's surface. 
Winds could be modified by removing or inserting mountains. 

Continental approaches should be corr~lated with global. They involve 
solution of political and sociological problems under realistic constraints. 
One such constraint is the fact that food must be produced even though 
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agriculture cannot afford to pay as high a price for water as can industry. 

1967-17. CHAPPELEAR, D. L. and GLOYNA, E. L. 
Innovations in the Laying and Bedding of Pipe. 
Civil Engrg. Vol. 37. Dec. p. 57-60. 

The Canadian River Aqueduct, 322 miles long with pumping required 
in some sections and gravity flow uti1 izab1e in others, employs four 
types of pipe--reinforced concrete pressure, non-cylinder prestressed, 
pretensioned concrete, and asbestos-cement--in sizes from 96-inch to 
10-inch, under head~of 25 to 500 ft. 

To secure proper bedding a semi-circular trench, two inches over
size was trimmed, pipe sections were set on sand pads for levelling and 
alignment, and a soil-cement grout was pumped into the annulus. Increased 
speed and decreased costs resulted. 

1967-18. CLARK, Chapin D. 
Issues and Legal Aspects of Diversion. 
SYMPOSIUM: Northwest-Southwest Water Diversion Issues. Oregon State Univ. 

p. 31-46. 

Clark sketches the legal history of the Colorado citing the 1922 
compact [7.5 MAF/yr to the upper basin and 8.5 MAF/yr to the lower basin] 
and the 1944 treaty granting Mexico 1.5 MAF/yr. He outlines the Ca1ifornia
Arizona squabbles and their culmination in HR4671 of the 89th Congress 
seeking import of Columbia River water. Political manoeuvring continues. 

The issues of national importance raised by inter-regional water 
diversions include: 
t~ 1. Should the USBR be trusted to make feasibility studies? 

2. Is Mexico entitled to Northwest water? 
3. Are present forecasts of water needs valid? In particular, should 

irrigation be curtailed in arid states? 
4. Should reclamation law, with its subsidies, be revised? 
5. Should conservation, reuse, weather modification, etc. receive 

more consideration before diversion is planned? 
6. What steps should a state take to solve its problems before 

seeking federal assistance? 
7. How should the Northwest be protected and who should pay the 

costs of diversion? 

1967-19. COLE, Dallas E. 
The Southwest's Need for Water. 
SYMPOSIUM: Northwest-Southwest Water Diversion Issues. Oregon State Univ. 

p. 91-100. 
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The need is real and urgent. Salvage and increasing efficiency of 
use are inadequate to meet the shortage. 

The Gila and Colorado no longer flow their full length. Continued 
growth of the Southwest is "vital to the national economy." 

The Colorado is apportioned beyond its flow and its quality, particu
larly salinity due to return flows, is deteriorating. Dilution by out-of
region water is an obvious solution. 

Price manipulation is considered to be too complex to be a workable 
solution; weather modification and desalination have a problematical 
future. We dare not "wait for a happy day which may never come." 

"The Southwest cannot afford to mark time. 1I 

1967-20. COLORADO RIVER BOARD OF CALIFORNIA 
California's Stake in the Colorado River. 
Colo. Riv. Bd. of Cal if . 23p. 

Of the present supply to Southern California 80% comes from the 
Colorado River, 14% from local sources, and 6% from the Owens-Mopo Valleys. 
The Colorado will continue to be the largest single source even ~fter the 
State Water Project is completed. Operations of the six agencies in 
California having water rights on the Colorado--Pa1o Verde Irrigation 
Dis t ric t, I mpe ria 1 I r riga t i on Dis tr i c t, Coache 11 a Va 11 ey Coun ty Wa te r 
District, Yuma Reclamation Project, City of Los Angeles, and Metropolitan 
Water District--are described. A brief history of the physical and legal 
control of the rive r is incl uded. The apportionment exceeds the flow. 
"More water must be added to the river." 

1967-21. COMBES, G. et SAINT-LAURENT, F. 
Le transport de l'eau a grande distance. (Water Transport through Great 

Dis tan ces . ) 
HouilleBlanche 22 : 343-356. SUMMARY: (In English) 22: 356. 

The paper tabulates data on the Roman aqueducts and describes works 
at Nineveh (705 B.C.), in Greece", and in Egypt. The first pressure line 
suppl ied the Fountains of Versa;lles with pumping by the Machine de Marly. 
The Coolgardie-Ka1goorlie 1 ine was bu i lt in 1898-1903. 

The choice between river , canal, covered open channel or pressure 
pipe depends upon: 

--the condition of the terrain traversed: climate, topography, 
hydrology of surface and subsurface, vegetation, and the works of man, 

--technical criteria: origin and destination of water, military 
security, regulation of flow, and f1exibi1ity, 

--economic and political considerations. 
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The choice between steel, concrete, or other pipe depends on size, 
pressure, longevity, soil stability and soil aggressiveness. 

The cost of water transport depends on tee factors listed above and 
also on the cost of power, cost of money, and quantity transported. 

1967-22. COX, H. C.; BlAI R, W. H. and PERLEY, R. l. 
Homestake Collection System: Intakes and Conduits. 
Proc. Amer. Soc. Civi 1 Engrs. Vol. 93, Pl-2, p. 51-61. 

The first stage, supplying Aurora and Colorado Springs with 26,400 
ac-ft/yr, began operation in the summer of 1966 with first water del ivery 
on 9 Apr. 67. Ultimate capacity will be 70,800 ac-ft/yr, all for domestic 
supply. The entire collection system is on the western slope of the 
Rockies at an alti~ude of ove r 10,300 ft. 

Designed to handle 98% of the volume available in an average runoff 
season, the system consists of pipes 18-in to 96-in in diameter rated 
from 10 cfs to about 800 cfs. Open channels were considered, but rejected 
because of problems with snow, frost heave, and bad terrane. Some 
collecting channels wi 11 feed pipe inlets. 

Three stages are contemplated. They will be built as demand requires. 

The diyersion season is mid-April to mid-August. 

Except·where rock reached the surface and at stream crossings the 
pipe is buried. Welded steel pipe was selected. 

Rock dams 8-feet high constructed of native material and designed 
to be overttpped have been built in five creeks having slopes averaging 
8.5%. 

Specifications for pipe and diversion dams are given in some detail. 

1967-23. CROOK, J. M. and BLACKWEll, S. R. 
Planning Considerations for the Operation of lake Saskatchewan--Man's 

Mammoth Western Monument. 
Water for ·Peace. Vol. 8, p. 489-498. 

The paper emphasizes development of the South Saskatchewan River 
and sketches the studies underway to coordinate this with Alberta's 
P.R.I ~M.E. and Manitoba's Nelson-Saskatchewan power development. A 
relatively minor feature of the development is the diversion from the 
South Saskatchewan to the Qu'Appel le for the supply of Regina, Moose Jaw, 
and (later) other cities. Water for potash mining, secondary industries 
and for irrigation will also be made available. 
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1967-24. CRUTCHFIELD, James A. 
NAWAPA: A Continental Water Scheme (SYMPOSIUM): Economic Considerations. 
Bull. Atomic Sci. Vol. 23. Sept., p. 17-21. 

Crutchfield questions the justification of subsidies to arid regions 
and, in particular, to irrigated agriculture. He advocates realistic 
water pricing with transport of goods and power rather than of irrigation 
water. He questions the recreational "benefi ts" of substi tuting man-made 
lakes for natural environment. He asserts that " s01ving" pollution 
problems by dilution at the end of a thousand-mile canal is asinine. 

The "locking-in" effect of too-early development should be given 
serious consideration. 

1967-25. DAVIE, J. 
A General Description of the Tongariro Hydro-electric Power Development. 
New Zealand Engrg. 22: 357-364. DISt. 23: 203-207. 

Three stages of a five-stage power development on North Island, 
New Zealand have been approved for construction. They include 25 mi 1es 
of tunnel, 10 mi 1es of canal, pumping plants and power plants. The 
Western Diversion wi 11 carry 1000 cfs (twice the mean flow) via a 6.5-mile 
tunnel and a short canal from the Wanganui River and two streams inter
cepted en route to Lake Roto Ai ra · (E 1 ev. 1850 ft.). 

The Moawhango diversion will intercept several streams, while care
fully avoiding others whose sulphurous content would be detrimental, 
and lead their water via pumping, tunnels and canals to Lake Roto Aira. 
The fourth and fifth stages will consist of power plants on this system. 

Power wi 11 be developed on a divers ion of the augmented water of 
Lake Roto Aira into Lake Taupo (E1ev. 680 ft.). 

1967-26. DEAN, Macabee 
To Resume River Diversion. 
Science News 92: 203. 

As a result of Israel IS victory in the Six-Day War, the nation is 
in a position to divert water from the Jordan River above Lake Kinneret. 
Advantages are gravity flow (as opposed to the 850-ft lift from Lake 
Kinneret) and a salt content of 20 mg/lit (as opposed to the lakels 380 
mg/lit). A four-nation (Israel, Jordan, Lebanon and Syria) program is 
considered to be preferable to any such alternative, but also to be 
pol i tical1y unreal istic. 

1967-27. DE COOKE, B. G. 
Control of Great Lakes Water Levels. 
Amer. Wtrwks. Assn. Jn1. 59: 689-698. 
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Re gu l ation i s provided by canals, such as the Welland around Niagara 
Falls , by di ve rs ions into Lake Superio r via the Ogoki Project (1943) and 
Long Lake Proj ec t (1939), and by the Chicago Drainage Canal. 

Since 1945 t he Long Lake and Ogaki diversions have averaged about 
5000 cfs . The Chi cago diversion averaged about 500 cfs from 1848 to 
1900, increased progress ive ly thereaf ter to about 10,000 cfs in 1928. 
Under court decrees i t has been reduced to 1500 cfs exclusive of domestic 
pumpage. Including pumpage the total dive rs ion out of the Grea t Lakes 
Basin is about 3100 cfs. 

Studies conti nue. 

1967-28. DI ESE NDORF, W. and JOHNSON, K. E. 
The Snowy- Mur r ay Development. 
Water Power 19: 47-58. 

The hydrau1 ic scheme includes several elements: 
Lake Eucumbene and the Eucumbene-Snowy tunnel provide the principal 

storage for long- te rm regulation . 

The Snowy- Geehi Tunnel and Geehi Reservoir permit flow from Island 
Bend, Jindabyne (by pumping) and/or from storage in Lake Eucumbene 
through the Grea t Di vidtng Range with a balaricing headpond for Murray 
power station . Reverse flow of 1000 cfs is possible for storage of 
floodwaters from the Geehi River. 

Water from Is land Bend pondage may be diverted to Lake Eucumbene, 
to Geehi Reservoi r, or to both simultaneously as desired. 

Other stru ctures are a lso described. 

1967-29. DILMAGHANI, A. 
Water Supply Scheme of Greate r Tehran City. 
Water for Peace , Vol. 6, p. 826-836. 

The Karaj River , 40 km wes t of Tehran, and the Jajirud River, 30 km 
east, have been developed for municipal water supply. Both rivers develop 
power and furnish i rr iga ti on su ppli es. 

The Lar River is a potential source. Intakes have been installed in 
the tailrace below Fa rahn az Pa h1av i powerhouse and two 1.6-m diameter 
bypasses for mun i c i pa l su ppl y were installed. 

1967- 30. DO LMAN, C. E. 
The McNaughton- Moss Confrontation. 
Royal Society of Canada: Water Resources of Canada, U. of Toronto Press, 

p. 25-27. 
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. " 

This editor ial comment on the debate (p. 3-24) describes the demeanor 
of the contenders and cites some points made in the unrecorded discussion. 
These included American pollution and waste through inefficient use, the 
probable irreversibili ty of an agreement to export, and the doubtful existence 
of a Canadian surplus. 

Careful studies must be made before any negotiations should be under
taken. 

1967-31. DOMINY, Floyd E. 
Unusual Pipe-Bedd in g Technique. 
Amer. City Vol . 82 , Feb. p. 90-93. 
REPRINT: Concrete Pressure Pipe Jnl. Vol. 9, Mar. p. 3-12. 

Th i s projec t, which will deliver 103,000 ac-ft/yr of municipal 
and industrial water to eleven cities, reflects the changing emphasis of 
the U.S. Bureau of Reclamation. Aqueducts totalling 322 miles and con
sisting of pipe 96 inches to 10 inches in diameter will lift water 760 
feet to Amarillo after which it will flow by gravity to Lamesa. Pumping 
will be required on branch lines. 

The wa ter supply is the Texas share of the Canadian River flow under 
compact with New Mexico and Oklahoma . 

1967-32. DOM I NY, Floyd E. 
Comprehensive River Basin Planning and Development. 
Water for Peace. Vol. 6, p. 297-310. 

The framework planning effort on river basins currently under way 
in the United States explicitly prohibits study of inter-regional transfers 
of water. This will be "done under other programs." "Where water re
sources are not available locally to support projected needs, planners 
must look to the possibility of importation." 

Legislati on has not kept pace with developing technology. 

1967-33. DUNN , William G. 
The Modifted Snake-Colorado Project. 
Hearings before the Subcommittee on Water and Power Resources of the 

Committee on Interior and Insular Affairs, U.S. Senate, 90th Cong., 
1st Sessa on s.1004, S.1013, S.861, S.1242, and S.1409. p. 718-728. 

Dunn proposes to divert up to 15 MAF/yr from the Columbia River at 
the mouth of the Snake River and ot her points on the Lower Snake carrying 
them from elev a 340 to eleva 2077 through ten pumped-storage plants on 
existing or proposed reservoirs on the Snake. The water would be pumped 
to e1ev. 5150 at Blue Mountain Pass and then flow through Eastern Oregon 
and Western Nevada, through five power plants (3660-ft total head) to Lake 
Mead. Branch lines would serve Southern Idaho, Southeastern Oregon, and 
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Southern California. Benefits to the eleven western states and Mexico 
are described. 

Construction by stages of 5 MAF/yr at l5-year intervals is proposed. 

1967-34. ELLSTROM, Nils 
Amelioration de l'alimentation en eau de Hong-Kong par la realisation du 

projet de Plover Cove. (Improvement in the Water Supply of Hong 
Kong by Means of the Plover Cove Project.) 

Travaux 50: 1-8. 

This paper describes the partially 
for the water supply of Hong Kong. A 5 
being converted to a reservoir by means 
will be pumped out and fresh water will 
and by diversions from adjacent basins. 
are emphasized. 

1967-35. EVERWYN, Gerhard 

completed Plover Cove scheme 
km by 2 km arm of the sea is 
of three dams. The salt water 
be supplied by natural drainage 

Data and construction problems 

Pongolapoort Dam for South African Irrigation. 
Civil Engrg. V. 37, Dec. p. 48-49. 

The 850 sq mi catchment area of the Assegai River will furnish 
211,000 acre-feet per year for diversion to the Pongola River via a 
short tunnel and the channel of the Wit River at a cost of $4,200,000. 
No further details are given. 

1967-36. FERNALD, Gordon H. Jr. 
Columbia River Treaty Implementation. 
Water for Peace. Vol. 5, p. 207-216. 

This is a summary of negotiations for, and provIsions of, the treaty 
with brief reference to the Kootenay-Columbia and Columbia-Fraser 
diversion proposals. 

1967-37. FREESE, NICHOLS and ENDRESS 
Report to Texas Water Development Board on Interbasin Canals and Pipelines. 

192p. + maps. 

The report gives estimated capital costs, annual costs, and cost per 
acre foot for conveying two- to eight million acre-feet of irrigation water 
and 200,000 to 900,000 acre-ft of municipal-and-industrial water from 
Cooper Lake to West Texas. Combinations of lined canals and of pipelines 
with power costs assumed at 3, 5, and 7 mil1s/kw-hr are analysed. 

_ 5 Delivery costs per acre-foot for many different delivery points, and 
various assumptions on route and quantity are tabulated in the l19-page 
appendix. 
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1967-38. GARRETSON, A. H.; HAYTON, R. D.; and OLMSTEAD, C. J. (Editors) 
The law of International Drainage Basins. 
Oceana Publications, Dobbs Ferry, N. Y. 916p. 

This compendium begins with four chapters devoted to the principal 
legal problems of i nterna t ional drainage basins: Int roduct ion, Equitable 
Utilization , Pollution, and Adminlstration. A second part, on selected 
basin studies, discusses the Columbia, Nile, Plata , Indus, and Colo rado 
Basins. A general bib1 iography occupies pages 609-778. The chapters have 
individual authors . Those which include significant discussions of 
interbasin diversion are abstracted separately. See 

1967-58. JOHNSON, Ralph W. The Columbia Ri ver (p. 167-255), 
1967-8. BAXTER, R. R. The Indus Basin (p. 443-485). 

1967-39. GATTINGER, T. and KUPPER, H. 
Urbanization and Hydrogeology (Case Histo ry of Vienna Since 1850) . 
Water for Peace. Vol. 6 , p. 837- 844. 

By 1910 Vienna had completed a 200-km gravity-flow line of tunnels 
and pipe to secure 44 mgd from Karst Springs. Growth necessitated ex
tending this line by means of a 10-km tunnel under construction and 
competing for groundwater supplies. Use of the Danube River is being 
avoided. 

1 967 - 40 . G I AN Ell I, W ill i am R. 
Solving the Arid States' Problems. 
Proc. 3rd Amer. Water Resources Conf. p. 23-27. 

"Regiona1 development of water resources in the answer." 

The paper sketches the history of Cal ifornia's development emphasizing 
the general acceptance of the area-of-origin legislation which assures 
that only surplus water will be exported from Northern California. The 
Colorado River must be augmented before the Central Arizona Project will 
be acceptable to California. 

1967-41. GOlZE, Alfred R. 
Use of Pipelines in the California Water Project. 
Proc. Amer. Soc. Civi 1 Engrs. Vol. 93, Pl-3, p. 25-32. DISC: Vol. 94, 

P~-l, p. 198-199. 

Of the 670 mi les of the State Water Project, 24% is pipeline. 

Factors controlling the selection of pipelines, rather than open 
channels, are fundamentally economic. These include construction, right
of-way, "operation ~nd maintenance, water loss, head loss, storage require
ments en "route, terrane, area development characteristics, and protection 
of water qual i ty. 
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Several existing and future pipelines in the State Water Project 
are described. Seismic provisions are emphasized. 

DISC: BEllPORT, Bernard P. (Vol. 94, Pl-l, p. 198) recommends considera
tion of the calculated risk with provision for easy access for repair and 
the provision of valves to break the line into segments. 

TillOTSON, Robert T. (Vol. 94, Pl-l, p. 199) states that flexible 
couplings seem not to be an effective answer to seismic-zone crossings. 

1967-42. GOllE, Alfred R. 
Future Planning of Water 'Resources at the State level. 
Jn1. Amer. Wtrwks. Assn. 59: 425-433. 

The state is the proper unit for the development of water plans. 
Activities of the California Department of Water Resources in this 
connection are described. 

Thirty MAF/yr [42% of the statels mean annual runoff] still flows 
unused in undeveloped north coastal streams. California's "Marshall Plan" 
of 1920 was the first concrete proposal to move water from north to south. 

Summaries are given of the Owens Valley, Hetch Hetchy, Central Valley 
Project, Colorado River Aqueduct, Mokelumne-East Bay, and California 
Water Plan with emphasis on lag time. 

1967-43. GOllE, Alfred R. 
Comprehensive Water Development in California. 
Water for Peace. Vol. 8, p. 548-562. 

The paper sketches the history of water development in California 
leading to the Cal ifornia Water Plan of 1957. This is a flexible state
ment of pol icy, not a "construction blueprint." Protection of the"county 
of origin and cooperation with Federal and local Agencies are stressed. 

IIFo~ the west coast, including the Pacific Southwest, the principal 
sources of future water supplies are the north coast of California and 
the Columbia Basin System in the Pacific Northwest. Importations from 
the north beyond the International Boundary, or from converted sea-water 
are too costly to be considered competitive for most areas in current 
stud i es. II 

1967-44. GOllE, Alfred R. 
Powe'r from 0 rov i 11 e. 
Water Power 19: 91-100. 
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The paper contains a general description of the California State 
Water Project. The Orovi11e-Thermalito power complex will operate on 
a pumped-storage regime at the 770-ft high Orovil Ie Dam on the Feather 
River. Diagrams, descriptions and data are given. 

1967-45. GRUNER, Eduard 
Switzerland: Old Irrigation Systems Redeveloped. 
Jn1. Instn. Water Engrs. 21: 699-700. 

-Irrigation has been practiced in Switzerland since Roman occupation. 

"B rooks a re tapped ina 1 pine crevasses up to 8300 fee t above sea' 
level, and the water is then led down slopes and past precipices to 
lone 1 y meadows or i so 1 a ted 0 rcha rds ... I" ' 

The Canal de Saxon, realized between 1865 and 1874 led 6000 gpm 
21 miles. Storage of its supplying creek in a reservoir in 1942 caused 
removal of silt and led to crack-formation, high costs of maintenance, 
and rec~nt abandonment of the canal with the substitution of a piped supply. 

1967-46. GONZEL, W. 
The Significance of Water Management Illustrated by the Example of 

Afghanistan. 
Water for 'Peace. Vol. 5, p. 1027-1034. 

Irrlgation development has included many canals exchanging water 
between the drainage basins of different rivers. "There is, for instance, 
one cross-connection canal diverted from the Logar River, flowing through 
the Kabul River upstream of a ~ma1l barrage, and supplying a part of the 
drainage area of the Kohl Daman River." 

A water code and administrative procedures are sorely needed. 

1967-47. HIATT, Wright 
Western States Water Council. 
Jnl. Amer. Wtrwk~. Assn. 59: 919-924. 

The Western States Water Council consists of three representatives 
each from the eleven Western States. Texas is an observer without vote. 

The Rules of Organization provide for study of interbasin transfer 
of water with explicit protection for the basin of origin. The functions 
include the preparation of criteria for regional water plans with particular 
emphasis on any which involve interbasin or interstate transfers. 
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1967-48. HIATT, Wright 
The Western States Water Council. 
Symposium: Northwest-Southwest Water Diversion Issues. Oregon State 

Univ. p. 101-107. 

The WSWC consists of delegates from each of the eleven western states. 
The purpose is to accomplish effective cooperation in planning for pro
grams leading to integrated development of water resources. Protection of 
the state of origin is explicitly provided for in the Rules of Organiza
tion which include 

(1) All water-related needs of the state of origin shall be con
sidered in formulating a plan. 

(2) Rights based on interbasin transfers shall be subordinate to 
those in the basin of origin. 

(3). Costs of water development to the state of origin shall never 
be greater than they would have been without diversion; they may be less. 

Texas has been granted "observer" status only. 

The organization is described and its accomplishments and opportunities 
are ske tched. 

1967-49 . . HILL, Leon W. 
Water Importation to West Texas and Eastern New Mexico. 
Remarks at meeting of WATER, Inc., Lubbock, Te~as. 24 May 67. 8 p. proc. 

A "Texas Basins Project, West Texas Water Supply Unit" was estab1ished 
by Congress in the 1967 Public Works Appropriation bill to evaluate the 
feasibility of bringing instate water up the Colorado River by means of 
a series of dams, reservoirs and pumping plants to supply about 600,000 
ac-ft/yr for municipal and industrial use. A new study, liThe West Texas 
and New Mexico Import Project", has been funded for a preliminary investi
gation of the feasibility of importing 32 MAF/yr (44,200 cfs). 

NAWAPA and other Canadian import schemes are not considered to be 
realistic at present; hope for Columbia River water is unjustified; the 
Rio Grande, Pecos, San Juan and Canadian have present shortages. The 
Mississippi appears to be the only logical source; possible routes are 
under stLJdy. 

The Arkansas River is being developed for navigation to a point near Tulsa. 
A multi-purpose development including importation via an overload canal 
to the upper Panhandle is possible; it would encounter qua1ity-of-water 
problems . . The Red River from Daingerfield looks inviting, but quality 
is poor here, also. 

A canal crossing Louisiana and following the Texas Coast has potential 
interest . . It could, perhaps, be combined with navigation development of 
the Sabine or Trinity. The Brazos involves water quality; the Colorado
Concho-North Concho to Big Spring looks promising. 
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A multiple-route approach is necessary. It would permit financing 
and construction by stages 'as needs develop. 

Problems include terminal storage and distribution, financing, and 
selection of route. 

1967-5~. HODDE, Charles W. 
Regional Planning fo~ Water Development, the Pacific Northwest. 
Proc. 3rd Amer. Water Resources Conf. p . 36-43. 

"We have a cohesion of policy and planning effort developing in the 
Pacific Northwest that might be much slower coming if it were not for the 
threat of substantial diversion of water from the Columbia River system 
to the thirsty Southwest. 1I Interbasin diversion to the agricultural 
regions of southern Idaho and eastern Oregon will be politically difficult. 

IIWe wi 11 have a use for all the water of the Pacific Northwest. 11 

1967-51. HODDE, Charles W. 
The Pacific' Northwest River Basins Commission. 
Symposium: Northwest-Southwest Water Diversion Issues. Oregon State 

Un i v. p. 109-119. 

The PNRBC was established 6 Mar 67. It is prohibited by law from 
considerIng import or probable export from the region. 

lilt is easier to move potatoes and cotton than create wilderness 
or w i 1 d rive rs . II 

With control of the flow of the Columbia comes the threat of salt 
water intrusion and quality degradation. 

"We will have a use for all of the water of the Pacific Northwest." 

1967-52. HOOSON, David 
Plan for the Obi River. 
Geog. Mag. 39: 977-979. 

The elevation of the Obi River is 250 ft at Novosibirsk, ~OOO miles 
from its mouth. The area is swampland frozen half to two-thirds of the 
year and devastated by floods following the annual snowmelt. Oavydovls 
scheme to divert it by a 500-mile canal to its Ice Age course to the 
Caspian, Aral and Black Seas is unlikely to be sanctioned in the fore
seeable future. A more modest proposal for a hydroelectric development 
by a low dam near its mouth with long distance transmission of electricity 
is under discussion. 
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1967-53. HOWARD, R. K. 
Influence on Water Usage of the Tongariro Power Development. 
Water for Peace. Vol. 8, p. 523-537. 

Lake Taupo, elev. 1777, is to be augmented by diversions totalling 
1200 cfs to increase its hydro power capacity. The paper evaluates the 
effects on the basins of origin, Lake Taupo, and its emiss.ry: the 
Waikato. 

1967-54. HUBER, Bob 
New Mexico Water News. 
I rrign. Age. Vol. 1, no. 12 (July) p. 16-17. 

This is a brief descripti~n of the San Juan-Chama diversion of 2020 
cfs from the Colorado River Basin to the Rio Grande to supply 110,000 
ac-ft/yr for irrigation and 53,200 ac-ft/yr for Albuquerque. 

1967-55. HUDSON, Si r Wi 11 iam 
Les grands travaux des monts Snowy la plus ambitieuse realisation 

australienne (The Snowy Mountain Project: Australia's Most 
Ambitious Accomplishment). 

Tech. de l'Eau. Tome 21. Avr. p. 43-45. 

This is a brief general description of the Snowy Mountains Project. 

1967-56. HYDE, T. R. 
Lesotho. 
Water for Peace. Vol. 1, p. 223-225. 

Through the Oxbow scheme Lesotho could supply 200 mgd to the Vaal 
River in the Republic of South Afri~a. Ultimate extensions could raise 
this to 800 mgd. Power and water 'sa1es would improve Lesotho's economy. 

1967-57. JOHNSON, K. E.; AUBREY, K. G.; and MacPHERSON, P. M. 
Tumut 3 ProJect--Concept and Investigations. 
Jnl. Instn. Engrs. Australia 39: 123-137. 

The drop of 2000 ft in 19 miles from Tumut pond to the tailrace of 
Tumut 2 was developed with long headrace and tailrace tunnels @add two 
high-head plants. The 600 ft in 21 miles from Tumut 2 to Tumut 3 was 
developed by means of a 530-ft high dam and six penstocks. 

The structures are described. 

1967-58. JOHNSON, Ralph W. 
The Columbia Basin. 
The Law of International Drainage Basins, Chap. 6. p. 167-255. 
Oceana Publications, Dobbs Ferry, New York. 
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This is a comprehensive, soundly documented, treatment of the Columbia 
Basin question. It stresses the ease with which diversions from the 
Kootenay to the Columbia (about a mile long over a low divide) and the 
Columbia to the Fraser and/or to the Saskatchewan prairies could be effected. 
Economic considerations mitigate against the two latter. The former is 
provided for at Canada's option by the Treaty, being limited to no diversion 
for the first 20 years, not over 20% for the next 40 years, not over 75% 
for the next 20 years and not over 90% after 80 years. 

Diversion to the Fraser is expressly prohibited by the Treaty. 

Summary and conclusions: p. 234-241. 

1967-59. KELLER, H. Anton 
New Horizons for Water Resources Development. 
Water for Peace. Vol. 6, p. 339-367. 

Nuclear-explosion excavation is seen as a means of providing the 
canals for long distance diversions and the basins for off-channel inter
annual water storage. The desirability of the former is illustrated by 
a hypothetical example and by summaries of continental water plans under 
consideration. These include NAWAPA, the 1400-km Karakum canal in Siberia 
which diverts part of the flow of the Amu-Darya into the Karakum desert 
where the irrigation of 10,000 sq km or more is ultimately envisioned, 
and a diversion of part of the flow of the Yangtze Kiang to the Song-Koi 
with flood control benefits for the former and water supply benefits for 
the latter. 

1967-60. KELLY, Roland P. 
North American Water and Power Alliance--NAWAPA. 
Proc. 3rd Amer. Water Resources Conf. p. 28-35. 

"Since the water resources of the continent were placed by nature 
without regard to political boundaries, it seems logical, at least from 
an objective and practIcal viewpoint, to figure out a distribution system 
maximizing the use of water resources also without regard to these 
boundaries. This has been done in the North American Water and Power 
All iance concept. 11 A skeleton budget 1 ists the price of irrigation water 
at $4 per acre-foot and municipal-and-industrial water at $15 per acre
foot. 

1967-61. KELLY, Roland P. 
NAWAPA. Part I: The Concept. 
Geo. Science News. Vol. 1, No.2. p. 9-11, 26-30. 

The structures proposed are listed in a running convnentary. They 
include 6700 mi les of canals and 1800 mi les of tunnels. " ... we will be 
squeezing the sponge dry in 15 to 20 years" " ... the biggest hurdle is 
po 1 i tics. II 
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1967-62 . KELLY, Roland P. 
Can We Use Water and Power from Alaska? I tIs Costly, but Feasible. 
Power Engineering V. 71, Jan. p. 34-37. 
REPRINT: Parsons' Brochure 606-2934-19. 

This is a survey of the proposed NAWAPA faci lities with an emphasis 
on power. It could provide "an intercontinental intertie grid." 

1967-63. KIENEB, A. and LONGUEMARE, R. 
Evolution de l'Etang de Berre en function des grands travaux d'equinement 

de l'Electricite de France sur la Durance. (Evolution of the Etang de 
Berre in the Development of the Durance River by Electricite de France.) 

Houille Blanche 22: 507-513. 

The Etang de Berre, a nearly land-locked cove of the Mediterranean 
has been subjected to fresh water discharges through a power development 
on a diversion of a portion of the Dyrance River. The annual turnover 
is about four times the volume of l'Etang. 

A seven-entry bibl iography adds to the value of this study of ecology. 

1967-64. KL I NGEMAN , Peter C. 
Engineering Aspects of Diversion Proposals. 
Symposium: Northwest-Southwest Water Diversion Issues. Oregon State 

Un i v. p.l 1 - 3 0 . 

Desirable engineering features of a diversion scheme are: 
1. Minimum storage--consider the possibil ity of recharge. 
2. Optimum conveyance 

Maximize flow at all times for minimum conduit size, 
Minimize energy losses, 
Minimize seepage and evapo-transpiration, and 
Protect against pollution and against damage to the conduit. 

3. Provide terminal and on-l ine storage sufficient for carry-over 
in emergencies and provide adequate forebays and afterbays for 
efficient power operation. 

4. Operate pumps and turbines near their best efficiency. 

Eleven proposed routes are shown on a map (p. 19) and seven are 
outlined: 

United Western Investigation (USBR) 
(a) Northern Cal ifornia diversion 
(b) Coast Range Gravity Interception 
(c) Willamette Pump Route 

Western Water Project (Pirkey) 
15 MAF/yr The Dalles to Lake Mead 

Snake-Colorado Project (Los Angeles Dept. of Water 
and Power) 
2.4 MAF/yr Twin Falls, Ida. to Lake Mead 

Modified Snake-Colorado Project (Dunn) 
15 MAF/yr in third stage 
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Undersea Aqueduct System (NESCO) 
11 MAF/yr. Eel, Klamath, Rogue, etc. 

NAWAPA (Parsons) 
Prairie Water Plan (Kuiper) 

180 MAF /yr. 

1967-65. KONTEATIS, C. A. C. 
Republ ic of Cyprus. 
Water for Peace. Vol. 1, p. 205-216. 

p. 26 

p. 27 
p. 28 

"Importing water from abroad has also been considered but this 
a g a i n i s not e co nom i cat pre sen t . I I 

1967-66. KOVALY, Kenneth A. 
Great Lakes I Plan for Amazon. 
Industrial Research V. 9, Sept. p. 23-24. 

Robert Panero of Hudson Institute, Croton-on-Hudson, N.Y., has 
proposed a scheme of low dams creating seven large lakes on the Amazon 
with a total area twice that of the Great Lakes of North America and 
capable of producing half as much power as the present U.S. total. 

Colombia inaugurated the Choco Development Project in December 1966 
to study a portion of the plan. Bolivia and Peru are undertaking studies 
and Brazil is expected to follow suit. 

The scheme would open vast unexplored and uninhabited areas to 
commerce and agriculture. 

1967-67. KUIPER, E. 
Water Utilization in Canada. 
Engrg. Digest. [Toronto] V. 13, June p. 66-69. 

Food prices may well rise significantly due to the population ex
plosion. The value of irrigation water would rise accordingly. Typical 
values are cited. Rough cost figures are also cited for conveyance and 
lifting of large quantities of water. 

Twenty to thirty per cent of the Canadian Prairie would respond well 
to irrigation. Estimates of ultimate use: In Canadian Prairies 50 MAF/yr, 
and in the U.S. Prairies north of 38° lat. (mid-Kansas) 140 MAF/yr. The 
rivers of the Canadian Prairies will supply 40 MAF/yr; the balance could 
be obtained from the Nelson, Churchi 11, and Slave Rivers. 

Tentative cost: about $50 bill ion. 

The project is under study at the UniversIty of Manitoba. 
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1967-68. LANDEL, Eugen 
Supra-Regional Water Supply in Baden-Wuerttemberg with Particular Reference 

to the State Water Supply (Landes Wasserversorgung). 
Water for Peace. Vol. 5, p. 507-515. 

Begun in 1917 with a 100 km pipe capable of delivering 500 lit/sec 
to Stuttgart, the system of transmission lines served 68 towns by 1965. 
Water is drawn from aquifers associated with the Danubian Marshes, from 
Springs, from Lake of Constance, and from the Danube. 

Demands are increasing. Proposed construction is described. 

1967-69. LANE, Donel J. 
Oregon Water Needs in the Future. 
Symposium: Northwest-Southwest Water Diversion Issues. Oregon State 

Univ. p. 79-89. 

Legislative Action. 
A water Conference at Salem in 1964 called for study, 

the 1965 legislature approved $333,000 to study need to 2070, 
the 1967 legislature approved $506,000 to complete the study, 

and a report is due in June 1969. 

Beneficial uses studied for each of 18 basins= 
Domestic and municipal water, 
I r riga t ion, 
Power (including thermal effects on quality), 
Industrial, 
Mining, 
Recreation, 
Wildlife and Fish Life (quantity and quality), 
Water Qual ity, and 
Navigation. 

Lane pleads for time to complete studies before any diversions are 
authori zed. 

1967-70. MacNABB, Gordon M. 
The Columbia River Treaty. 
Water for Peace. Vol. 5, p. 128-138. 

The 1909 treaty provision on diversion rights (injured parties could 
sue in either nation) were modified by providing for diversion of the 
Kootenay to the Columbia, via a one-mile low pass, for Canadian power 
development on the fol lowing schedule 

(a) 20 years after the treaty: 1.5 MAF/yr 
(b) 60 years after the treaty: flow may be reduced at the 

international boundary to the lesser of 2500 cfs or 
natural flow. 

(c) 80 years after the treaty: flow to 1000 cfs or natural 
flow. 

(b) or (c) must be exercised within one hundred years. Once developed, no 
time limit applied to a diversion. 
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Diversion for consumptive use may be made without compensation. 

1967-71. McNAUGHTON , A. G. L. 
A Monstrous Concept, A Diabolic Thesis. 
Royal Society of Canada: Water Resources of Canada, U. of Toronto Press, 

p. 16-24 . 

" ... the promoters [of NAWAPA] would displace Canadian sovereignty 
over the national waters of Canada, and substitute therefor a diabol ic 
thesis that all waters of North America become a shared resource, of 
which most wTTT be drawn off for the benefit of the midwest and southwest 
regions of the United States, where existing desert areas will be made 
to bloom a t the expen se 0 f the deve 1 opmen tin Canada. II 

liTo me it is obvious that if we make a bargain to divert water to 
the United States, we cannot ever discontinue or we shall face force 
to compe 1 comp 1 i ance. II 

1967-72. MIDGLEY, D. C. 
Prosperity in Southern Africa Through Water Resources Development. 

(Main Invited Paper). 
Proc. 3rd South African National Survey Conf. Johannesburg. 14p. 
EDITORIAL: Multipurpose Economics. Water Power V. 19, p. 173-174. 

"Development of water resources solely for irrigation purposes is 
seldom economic. Multiple purposes for water use must be sought. .. " 

"Attemp t s to econom i ze on large irrigation schemes, with a view to 
keeping costs commensurate with direct benefits, merely have the effect 
of building up troubles for the future." "0nce the big schemes have been 
established and the broad pattern laid down, smaller projects that in 
themse 1 ves wou 1 d be uneconomi c can fo 11 ow ." 

Water import from the Okavango merits study. 

The Oxbow project would benefit Lesotho and the Republic both. 

1967-73. MIDGLEY, Desmond C. 
Operation of Multi-Unit Multi-Purpose Water Development Systems. 
Water for Peace. Vol . 8, p . 160-169. 

"Premature limitation of industrial development within a basin, or 
acceptance of a development ceiling somewhat lower than the basin potential, 
can be avoided by interconnection of watersheds. It is the aim of this 
paper to demonstrate that a given configuration of demands can be more 
efficiently satisfied from a system of interlinked storages than from a 
series of independent single storages." Graphical methods of analysis 
are described and illustrated for a Vaal-Tugela linkage. I t is shown 
that by such a linkage the effects of coincident droughts can be largely 
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phased out. The exporting basin (the Tugela) would benefit from hydro 
power development and an improved river regime which would provide flood 
control, foster agriculture, and reduce silt and pollution. 

1967-74. MILLER, Hayward 
Homestake Revisited. 
Colorado Municipalities 43: 111, 118. 

Aurora has purchased water from Denver on a year-by-year basis to 
augmen tits "who 11 y inadequate" supp 1 y. It will cease such pu rchases 
in 1967. 

Homestake was financed by two cities without Federal participation. 

1967-75. MI TCHELL, John E. 
Planning of Water Development in the Hashemite Kingdom of Jordan. 
Water for Peace. Vol. 7, p. 281-296. 

A survey of all water resources of Jordan disclosed two wadis of 
potential diversion interest. The Wadi Mujib discharges into the Dead 
Sea via a canyon 300 m. deep. To utilize it would require diversion 
along the precipitous sea coast or by tunnel; about 40 sq km could be 
irrigated. Diversion from the Wadi Wa1a would also present formidable 
engineering problems but would dilute an existing saline supply and would 
furnish hydro-electric power. 

Diversions will yield 86 million cu m/yr. 

1967-76. MOORE, Joe G. Jr. 
Status of Texas Water Plan. 
Texas Soc. of Prof. Engrs., 2 Oct. 67, 9p. 

Hearings held throughout the state on the preliminary plan were 
being analysed and intensive studies were underway on sources and routes 
of supply for the Upper Trinity River municipal and industrial; West Texas 
irrigation, municipal and industrial; E1 Paso; and San Antonio water. 
Flexibility will be retained. 

1967-77. MOORE, Joe G. Jr . 
The Status of Texas Water Planning. 
Proc. 5th West Texas Water Conf., p. 4-16. 

Studies under 'way on water import to West Texas include several by 
consulting firms for the Texas Water Development Board for obtaining cost 
data. The U.S. Bureau of Reclamation has four projects under investiga-
ti on: 

(a) 

(b) 

import of 7 MAF/yr from the Souix City-Kansas City reach of the 
Missouri, 
import of 16 MAF/yr up the Arkansas River for Oklahoma and Texas, 
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(c) import of 16 MAF/yr up the Red River to the Panhandle, and 
(d) import of 16 MAF/yr across Louisiana, via the Coastal Canal 

to the Colorado River, thence up the Colorado. The Corps of 
Engineers is conducting several basin studies. 

The need for a Master Water District to contract for imported water 
and the resulting restrictions on individuals are stressed. 

1967-78. MORRIS, S. S. 
Urban Water Supply in South Africa. 
Water for Peace. Vol. 6, p. 806-825. 

Cape Town and vicinity have developed the Steenbras supply, 35 miles 
distant, in 1916 and subsequently and the Wemmers River supply, 45 mi les 
distant, beginning in 1953. The Be rg River-Riviersonderend Valley scheme 
is under study for the early 1970 1s. 

1967-79. MOSS, Frank E. 
NAWAPA. Part I I: The Political Problems. 
Geo. Science News Vol. 1, No.2, p. 12-13, 30-32. 

"NAWAPA treats the North American continent as a whole. 11 "I am not 
talking about continental water but about continental planning. 11 Both 
Canada and the United States need time--five years or more--for inventory 
and appraisal. The Great Lakes would be the place to start. 

1967-80. MOSS, Frank E. 
Toward a North American Water Policy. 
Royal Society of Canada: Water Resources of Canada, U. of Toronto Press. 

p. 3-15. 

II[NAWAPA] ... relates to a continent-wide water system, and not to 
continental water.11 Illn one sentence, it is a continent-wide plan for 
collection, redistribution, and efficient uti lization of water now 
running off to the seas totally unused or only partially used." 

Kieran's GRAND plan and combinations of NAWAPA and GRAND are also 
worthy of study. Moss pleads for Canadian participation in joint planning 
of a possible continental system. 

1967-81 . MUDRY, N. 
The Future and Manitoba's Water Resources. 
Water for Peace. Vol. 8, p. 509 - 519. 

Manitoba has vast water resources and relatively 1 ittle irrigation 
development at present. Interbasin diversions under development are 
those from the Churchill River to the Nelson River for power and from 
the South Saskatchewan to the Qu'appelle. Other diversions in the future 
are anticipated as water needs intensify. 
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1967-82. NACE, Raymond 
Water in Flatland. 
Geo. Sci en ce News V. 1, no. 1, p. 2-5, 18-22. 

liThe history of human effort to control nature is a history of 
continually having to combat the unwanted consequences of the se e f fo rts. " 
"In our society bigness has gained the status of a virtue." 

Caution is urged before big water (NAWAPA, The Dav idoff Plan for 
Siberia, or other) is implemented. Many questions need be answered by 
geologists, biologists, climatologists, hydrologists, and soci o logists 
after careful feasibility studies. 

Resources are being depleted; action of some sort is impe rative. 
"Engineering feasibility is the least of the problems . " 

1967-83. NATUSCH, G. G. 
Hydro-electric Power Resources in New Zealand. 
New Zealand Engrg . 22: 309-316. DISC. 23: 195-198. 

This survey of undeveloped hydro projects in New Zea land c ites the 
possible diversions of the Wilberforce into Lake Col e ridge, the As h
burton and Lake Heron into the Rangitata, and the Taramakau into the 
Grey. 

1967-84. NOYAN, Kema1 and SENOGULLARI, Turhan. 
Domestic and Industrial Water Supply Project for the City of Istanbul 

and Adapazari-lzmit-lstanbu1 Industrial Zone. 
Water for Peace. Vol. 6, p. 845-861. 

Population, usage and cost data are given. 

Water has been diverted 40 km from Terkos Lake (Eu ropean s i de) since 
1888 through a masonry aqueduct. Riva Creek is the nea res t Asian source. 
Three other creeks flowing to the Black Sea could be deve loped la t er. 
Al ong the shore of the Marmara Sea a diversion from t he Sakarya River 
and other sources would supply the industrial area from Adapazari , on the 
Sakarya, to Istanbul. 

"70% of the population lives on the European side [of the Bosphorus], 
whe reas nearly 65% of the water resources are on t he Asian s i de. This 
situation makes the acquisition of water from Asia to Europe a necessity . " 

1967-85. OSTROM, Vincent 
NAWAPA : A Continental Water Scheme (S¥MPOSIUM). Political Feas ib ility . 
Bull. Atomic Sci. Vo1. 23. Sept., p. 13-17. 

liThe relatively simple requirements of the dec i sion ru l es in in t er
national law are greatly complicated by the structure of political authority 
in Canada and in the United States." In Canada powe r rests i n the Dominion 
and each province. In the United States it is i n t he Pres i dent and Senate 
by law; in the Bureau of Reclamation, Army Enginee rs , Fede ral Power Commission, 

- 208 -



etc. in fact. 

The history of bargaining on the Columbia River is reviewed. It 
would appear to practically preclude any possibi lity of NAWAPA's gaining 
acceptance. 

"Any agency required to serve two or more independent masters subject 
to frequent change in 1 ines of sucession must be prepared to develop a 
power base of its own and choose its own strategies if it is to survive." 

1967-86. PANERO, Robert 
A South American "Great Lakes" System. 
Report HI-788/3-RR, Hudson Institute, Inc., Croton-on-Hudson, N.Y. 29p. 

Preliminary studies on the possibi 1ities of creating lakes in South 
America by means of dams less than 30m in height are described. 

Those which would flood parts of the divides between drainage basins 
(and thus constitute interbasin diversions) include 

1. The Choc6 Development Project in Columbia. A dam each on the 
lower Atrato and San Juan Rivers would create an interocean canal on 
America's lowest pass, yield hydro power and have other benefits. 

2. 0 r i noco-Amazon connec t ions. No rea 1 lid i v i dell ex is ts. 
3. Paraguay-Guapore (tributary of Amazon). 
4. Minor sites mentioned in passing. 

1967-87. PAPANASTASIOU, A. 
Expanding Water Supplies of Athens, Capital of Greece. 
Water for Peace. Vol. 6, p. 867-884. 

Lake 11 iki, 82.5-km distant, was developed in 1955-58. 

The Mornos River with an aqueduct 181.3-km long to deliver 300 million 
cu m/yr is under study. Its discharge could be later increased to 600 
million cu m/yr by augmentation from adjacent basins. The aquifers would 
be interconnected (map p. 871). Two-phase construction plans are described 
with numerical data. 

Studies are under way on rendering Lakes 11 iki and Para1imini, on 
the present supply, impermeable. Desalination is under consideration for 
Athens and, especially, for small islands. 

1967-88. PECKHAM, Richard C. 
The Role of Ground Water in the Texas Water Plan. 
Texas Water Development Board. Report 38, p. 1-23. 
REPRINT: Proc. Amer. Soc. Civi 1 Engrs. Vol. 94, I RI, p. 137-152 (1968). 
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This paper projects the availability of water from the aquifers of 
the state through 2020 as affected by the Preliminary Texas Water Plan. 

The Ogallala in the High Plains would provide some municipal and indus
trial water with more coming from Lake Meredith. Irrigation would be 
essentially phased out. 

Alternatives suggested for the El Paso supply are 
(1) Blend high- and low-quality water to stretch the supply, 
(2) Desalinate with, perhaps, blending, 
(3) Convert some Rio Grande water rights from irrigation use, 
( 4) I mpo rtf rom 

( a ) E dwa r d s - T r i n i ty p 1 ate au 
(b) Amistad Reservoir w/replacement in Lower Rio Grande 
(c) Out-of-state. 

1967-89. PERRIER, Jean et ROCHE, Norbert 
Amenagement hydro electriQue du Mont-Cenis:: Usine de Villarodin. (Hyd ro

electric Development of Mont-Cenis: Plant of Villarodin). 
Construction 22: 151-159. 

France regained some land from Italy in 1947 and reached an accord 
to enlarge Lac du Mont-Cenis by a dam raising the lake level 53m. The 
Italians develop power on a head of 1410m at Venaus with their share of 
the lake (51 mil lion m3). France diverts headwaters of tributaries of 
l'Arc by a 50-km network of collecting galleries connecting with those 
of the Tignes plant in the Valley of l'Isere. Water may be routed either 
way. France's share of the Lac du Mont-Cenis (270 million m3) may be 
used at Villarodin plant or at Aussois. Construction details of tunnels, 
penstocks, interconnections, and of the ViI larodin plant are given in the 
paper. 

1967-90. PLIEGO, J. M.; PAZOS, J. M.; and PARDO, J. 
Spain. 
Water for Peace. Vol. 1, p. 500-509. 

A water Inventory of Spain has led to the preparation of plans to 
be initiated in 1968 for three diversions of water for irrigation along 
the Spanish Mediterranean Coast. These are (1) from the Tagus River to 
the Segura River, 1000 cubic hectometres per year, (2) from the Ebro 
River to the Jucar Basin, 1400 cu hectom/yr and (3) from the Ebro River 
to the Eastern Pyrenees Basin, 1400 cu hectom/yr. 

1967-91. RADFORTH, Norman W. 
NAWAPA and Muskeg. 
Royal Society of Canada: Water Resources of Canada. U. of Toronto Press. 

p. 27-28. 
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"Any system of artificial control of northern water, whether by 
artificial storage involving controlled level, diversion of flow, 
reversal of flow, change in rate of flow, or f1ooding--any such modifi
cation--would be devastating to the physical and mechanical constitution 
and physiography of the muskeg, the natural regulator of supply.11 
NAWAPA ignored muskeg . 

1967-92. RALPH M. PARSONS COMPANY 
NAWAPA: North American Water and Power Alliance. 
Parsons l Brochure 606-2934-19. Los Angeles 50p. 

Of North Americals 663 MAF/yr runoff, NAWAPA could util ize 110. 
This would go as high as 250 if necessary. This would come from Alaska 
and northern British Columbia augmented by 48 MAF/yr of "unused eastern 
slope runoff. 11 Power output would be 100 mi 11 ion kw gross, 70 mi 11 ion 
net after pumping. 150 mi llion could be generated. Only existing 
engineering methods would be required for construction. Benefits to 
Canada, the United States and Mexico are itemized separately. 

RESOLUTIONS: 
1. Senate Resolution, 1 Sept. 65, Congressional Record p. 21786-
21789. Moss requests referral of the study of diverting Arctic
flowing rivers to the International Joint Commission. 
2. Resolution of Consulting Engineers Association of California. 
3. Resolution of Northwest Publ ic Power Association [cal Is for 
IJC study and opposes any plans for diverting from the Columbia 
until the study is completed.]. 
4. Resolution of Western Canada Reclamation Association [cal1s 
for Dominion concurrence in study]. 

SELECTED NEWS ARTICLES: 
1. ANON. NAWAPA: Watering a Continent. Newsweek. 22 Feb. 65 
[ABST. 1965-45]. 
2. GERMAIN, Edmour. Importing Water from Canada. Public Utilities 
Fortnightly. 11 Nov. 65. p. 26-32 [ABST. 1965-10]. 
3. WHITE, Gordon E. NAWAPA Promotion Stirs National Interest. 
Deseret News (no date). 
4. PALMER, A. E. The Problem: Transfer of Water? Reclamation 
(Western Canada Reclamation and Conservation Association.) Vol. 6, 
No.2, p. 1-2. Sept. 1966 [ABST: 1966-22]. 
5. ANON. U.S. Senator Pleads for NAWAPA Study [Moss-McNaughton 
Debate] . Same issue of Reclamation. 
6. POPE, LeRoy. Politics Plays Major Role in Worldls Water Problems. 
Wichita, Kansas, Beacon. 22 Oct. 1966. 
7. ANON. Canada ~u Press Study of Water. New York Times, 22 Oct. 1966. 
8. WHITE, Gordon E. Expe rts Eye Water in North. Austin, Texas. 
American-Statesman 3 Oct. 1966 (Essentially a dupl icate of Item 3). 
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9. KELLEY, Roland P. Can We Use Water and Power from Alaska? 
It's Costly, but Feasible. Power Engineering Jan. 1967, p. 34-37. 
[ABST: 1967-62]. 

10. O'TOOLE, Edward T. Quest for Cool, Clean Water is a Multi
billion-Dollar Business. New York Times 12 Sept. 1965. 

11. MOSS, Frank. How to Make a Desert Bloom. Parade, Pasadena 
Calif. 13 Sept. 1964. 

1967-93. REEDY, William W. 
Water--Everybody's Problem. 
Water Resources Bull. Vol. 3, no. 1, p. 3-16. 

In-state diversion from streams with unappropriated water can 
usually be arranged. Diversion from out-of-state has always been pre
vented by political obstacles; diversion of Columbia River water to 
the Southwest is cited as an example. 

Desalination in coastal areas may well release inland water for 
uses inland. In pa 'rticular, if Southern California's cities were to be 
so supplied, water could be released to the Colorado River Basin. 

Cost-benefit ratios should not be a major determinant in water 
development. Too many values are intangible. "Reasoned delay may be 
better than action for which the need has not been evaluated adequately." 
Flexibi lity should be retained in so far as possible. 

1967-94. REEVES, C. C. and PARRY, W. T. 
Geology of Water Importation. 
Cross Section. Vol. 14, Aug. p. 4. 

"P1aya 1akes" are too shallow and have too little volume to provide 
off-season storage. The remains of large ice-age lakes such as Yellow, 
Illusion, and Bull would contaminate water witrrgypsum and salt and 
would entail high evaporation losses. Recharge by wells requires clear 
water; recharge from pits requires that these reach below the "cap rock" 
caliche which overlies the Ogallala. Studies of the Pleistocene ("Ice 
Age") geology of the High Plains must be intensified before water is 
imported. 

1967-95. REYNOLDS, Robin R. and MADSEN, Welby R. 
Automation in California's State Water Project. 
Proc. Amer. Soc. Civil Engrs. Vol. 93, PL-3, p. 15-23. DISC: Vol. 94, 

PL-l, p. 196-198. 

The requi rements of a major water del ivery structure are: (1) it 
must be reliable and economical, (2) it must provide service in accordance 
with the needs of water and power customers, (3) it must provide for 
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minimum on-peak operation of pumping plants, and (4) it must respond 
immediately to adverse operating conditions or emergencies. 

Pipelines allow much better control than do channels. A modified 
channel operation with simultaneous pumping at many points, however, can 
be made effective. Such operation, adopted for the California aqueduct, 
is described and diagrammed. 

A master computer center at Sacramento and five sub-centers along 
the aqueduct wi 11 operate the system. 

DISC: WYLIE, Evan B. and STREETER, Victor L. (Vol. 94, PL-l, p. 196-198) 
recommend their " ga te-stroking" analysis as preferable to the 
authors l 

" con tro11ed volume" concept. 

1967-96. RIVA, Jorge J. C. 
Notas Sobre un Racional Aprovechamiento de los Recursos de Ague Superficia 

les del Extremo del Continente Americano, entre los Paralelos 38 0 y 
49 0 S. (Notes on a Rational Utilization of the Surface \4ater 
Resources of the Southern Tip of South America, between the 38th 
and 49th Parallels.) 

Water for Peace. Vol. 8, p. 594-608. English Summary p. 607-608. 

Interbasin transfers from the humid Chilean slope of the Andes to 
the Argentinan land in the rain shadow "cou1d be effected without difficulty" 
on the Rio Limay (70 cu m/sec), Rio Tecka (30 cu m/sec), and Rio Desado 
(150 cu m/sec). Other technically and economically feasible interbasin 
transfers undoubtedly exist. In the necessary negotiations with Chile 
it would be expected that hydroelectric power foregone would be the major 
basis for compensation. 

1967-97. ROUHANI, Mansur 
Pol icies Regarding Water Resources Development in Iran. 
Water for Peace. Vol. 5, p. 44-50. 

This is a sketch of the history of water development in I ran for the 
last 2500 years, emphasizing the tremendous progress of the past 25. 
Long-range and short-term goals are listed. Pol icy statements include: 

C. Water in one country, soil in another: Negotiate for creation 
of joint development organizations in which the reasonable interests of 
both parties are safeguarded. II ••• campaign against world-wide hunger. 11 

D. Fresh water as an export good: Iran proposed a joint project 
for the sal e 0 f wa t e r to K uw a it. II I, as the re p re sen ta t i ve 0 fan a t i on 
which has faced and fought aridity and drought, repeat once more that it 
is absolutely necessary for the peace-loving nations of the world to put 
their water, this most vital natural resource and Godly gift, at the 
service of international economic development irrespective of their borders 
and boundaries. 11 
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1967-98. ROYCE, William F. 
NAWAPA: A Continental Water Scheme (SYMPOSIUM): Fish and Fishing. 
Bull. Atomic Sci. Vol. 23. Sept. p. 26-27. 

Changes difficult to predict result from tampering with natural 
flows. Time--several generations of fish life--is required before 
plausible estimates of the effects of dams and thermal changes in river 
water can be made. 

1967-99. SCHMIDT, Fritz 
Projection and Development of Long Distance Water Supplies Illustrated 

by the Example of the Lake 6f Constance Scheme. 
Water for Peace. Vol. 6, p. 1003-1009. 

The first stage of the Lake of Constance scheme in Baden-Wuerttemberg 
for the supply of Stuttgart and twelve other towns was built in lQ55-58. 
A second stage is under construction with completion scheduled for 1970. 

The first line, with route chosen to supply towns in need, consists 
of 164 km of 1.3 to 1.1 m pipe. The more direct second line wi 11 inc lude 
a 24. l-km tunnel. Delivery rates are 190,000 cu m/day (present) and 
650,000 cu m/day (with second stage). The first stage line crosses the 
Rhine-Danube divide twice. 

1967-100. SCHOLES, W. A. 
Creating an Inland Sea in the Central Desert. 
Science News 92: 540. 

A scheme to refill Lake Eyre in Central Australia at a cost of $100 
million is being investigated by the South Australian Government. 
Climate improvement and irrigation with desalinated sea water are the 
benefits forseen from supplying the 3700 sq mi basin. 

1967-101. SCOTHON, Ear 1 
New York State's Unique Canal System. 
Civil Engrg. Vol. 37. June p. 44-47. 

Construction on the original Erie Canal began 4 July 1817 and was 
completed in 1825. The present barge canal system was built in 1905-1918. 
The present system length is 527 miles exclusive of the canal ized Hudson 
River . The Lake Erie end is 564 ft higher than the Hudson River at 
Albany with a summit, suppl ied by two reservoirs, at Rome. 

1967-102. SERVER, John M. [EDITORIAL] 
Bay Barriers- -Forgotten Already? 
Western Const. Vol. 42, May p. 160. 
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Server advocates the incorporation of a modified Reber plan into 
the Cal ifornia State Water Project to solve delta salinity and other 
problems. 

1967-103. SEWELL, W. R. Derrick 
NAWAPA: A Continental Water Scheme (SYMPOSIUM) 

Pipedream or Practical Possibi 1ity? 
Bu 11. Atomi c Sci. Vo 1. 23, Sept., p. 9-13. 

"Po1itica1 opinion in Canada is firmly opposed to water exports. " 

IIA Continental water system is not the only way in which the Uni e d 
States could deal with its water problems. 11 

liThe cos t of water is such a sma 11 item in the tota 1 cos ts of mos t 
industries that water availability is seldom the critical factor in the 
dec is i on to 1 oca te . II 

After sketching the NAWAPA proposal--5l8,200,000 acre-foot reservoir, 
canal 630 feet wide and 35 feet deep, etc.--the cost is estimated to be 
$100 bi 1 1 ion. Benefits exceeding this are claimed by the plan's propon~nts. 

It is, however, not clear that the U.S. has a legitimate water shortage 
or that long-distance transfers are the cheapest solution to the water 
problem. Recycl ing, real istic pricing, leak repair, reuse, upgrading of 
use, etc. should be considered. 

Side effects would include flooding of valuable val ley lands, possible 
lands1 ide induction, and possible weather modification. 

Even if no other objections existed, political obstacles would practi
cally prevent the implementation of the scheme. 

1967-104. SOUTHWICK, Edward H. 
Grass-Roots Water Users Organizations. 
Water for Peace. Vol. 5, p. 516-528. 

"There may be cases where a lower economic use of water may be more 
in the public interest than a higher economic use. Stabil izing the 
economy of an agricultural area which needs more water as opposed to 
using this water for new industrial development, under some circumstances, 
may be the proper thing to do." The Sevier Valley import project as 
opposed to use in Salt Lake City is cited as an example. 

1967-105. STOEVENER, Herbert H. 
The Economics of Water Diversion. 
Symposium: Northwest-Southwest Water Diversion Issues. Oregon State 

Univ. p. 47-57. 
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Agriculture, the greatest user, in bidding for water can least afford 
to pay its costs. Thus higher-value uses could readi ly fulfill their 
requirements by outbidding irrigation. 

Secondary benefits, a subject of considerable disagreement, may be 
slight when viewed from a national, rather than a regional, viewpoint. 

Costs should include not only transmission but also "opportunity" 
costs reflecting profit foregone in the source area. 

Even the Mexican treaty obligation does not require water import to 
the Colorado Basin. Adjustment of present uses might well give the least
cost solution. 

Uncertainty and potential regional growth are often cited in justifi
cation of diversion. Change in technology and change in customer preference 
are difficult to predict. Excess growth can actually be detrimental. 

Regional advantages of subsidized water explain the intense feelings 
of Southwest and Northwest. 

1967-106. STROHL, Gerhard Wilhelm 
Das Orange-River-Projekt in Sudafrika '(THe Orange River Project in South 

Africa) . 
Die Wasserwirtschaft v. 57, p. 272-275. 
ABST: Water Power V. 20, p. 42. 

The Orange River is being developed in a six-stage program to extend 
over thirty years. The Orange-Fish River tunnel, 51.5 mi 1es-1ong and 
16.75-feet in diameter, will irrigate 300 square miles with an initial 
free-surface flow of 1200 cfs. Later, after a dam is raised, this will 
become a pressure-flow of 1450 cfs. A second tunnel from the Fish to the 
Sunday River, 32 miles, is contemplated in stage 3. Power, irrigation, 
and recreation are included. 

1967-107. TAYLOR, Edward F. 
Water Rights Litigation and Legislation, 1966. 
Jour. Amer. Wtrwks. Assn. 59: 1478-1496. 

Regional water plans point to possible diversions. The supplying 
of the Colorado River Basin and Southern California from the Columbia 
River and of Kansas and West Texas from the Missouri are mentioned. 

1967-108. TAYLOR, E. F. 
Arizona v. Cal ifornia--Landmark on the Colorado River. 
Groundwater Vol. 5, No.2, p. 5-12. 
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This is a review, by a Californian, of litigation in Arizona v. 
Cal ifornia and of provisions of the court settlement. Legislation 
(S. 1019) designed to protect existing Cal ifornia diversions against 
loss to the Central Arizona Project by requiring the Secretary of the 
Interior to augment the flow of the Colorado by 2.5 MAF/yr from "else-
\<vhere" is described. The bill sets up a fund, based on power revenues, 
to reimburse the basin of origin. 38 references, primarily legal, are 
given. 

1967-109. THON, J. George and CAMPBELL, Donald E. 
Homestake Trans-Divide Water Supply Project. 
Proc. Amer. Soc. Civil Engrs. Vol. 93, PL-3, p. 1-14. DISC: Vol. 94, 

PL-l, p. 195-196. Vol. 95, TE-2, p. 389-390. 

The Homestake project, a 50-50 joint venture of the cities of 
Aurora and Colorado Springs, diverts an average of 70,800 ac-ft/yr from 
tributaries of the Colorado, with a maximum del ivery rate of 150 cfs, by 
means of a 5.5-mi1e tunnel, 50 miles of 66-inch high-pressure pipe, and 
a 700-foot pump lift. 

Water rights investigation and litigation, hydrologic studies, and 
design for short seasons above 10,000 feet were involved. The paper is 
primarily concerned with the choice of east-slope delivery system. Project 
data are tabulated. 

DISCUSS ION: WHETSTONE, George A. (Vo 1. 94, PL -1, p. 195-196) ques t ions 
the choice of a single-purpose development with del ivery increasing 
with time. Power development and groundwater recharge and/or 
irrigation might be preferable. 

CLOSURE: Homestake was based on the economic value to the two cities 
involved. Careful consideration of income during each phase of 
construction led to the solution adopted. 

1967-110. TINNEY, E. Roy 
NAWAPA: A Continental Water Scheme (SYMPOSIUM): Engineering Aspects. 
Bu11. Atomic Sci. Vol. 23. Sept. p. 21-25. 

The construction of high dams [Chitina 1700 ft, etc.] in a known 
earthquake-prone area near Anchorage seems imprudent. 

Other solutions exist to the alleged water shortages. In particular, 
CeNAWP allows stage development with sale at the border accompl ishing more 
effective good than NAWAPA at, perhaps, one third the cost. Moreover, 
it would reclaim Canadian land rather than flood it. Supplemental irri
gation in humid regions, desa1 ination, and weather modification are 
suggested. 
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A sequence of desi lting basins for Mississippi River water scheduled 
for del Ivery to West Texas would enrich poor lands in the Mississippi 
Valley. 

1967-111 . TINNEY, E. Roy 
A Broad View of the Problem. 
Symposium: Northwest-Southwest Water Diversion Issues. Oregon State 

Univ. p. 1-10. 

Tinney sketches the history of western settlement emphasizing the 
Reclamation Act of 1902 for the subsidization of irrigation, the Colorado 
River Compact of 1922 , and the subsequent realization of the error of 
10% in the mean annual flow (13 . 5 mi 1 lion ac-ft/yr actual vs. 15 million 
in the compact). 

He cites the Mil ler, Pirkey, Nelson, and Dunn Schemes for tapping 
the Columbia or Snake; and the NAWAPA. 

Congressional maneuvers of the 1960's are cited and the seven-state 
Colorado River Basin insistance on diversion is contrasted with the 
four-state Pacific Northwest opposition. 

He compares the expense and inconveniences of NAWAPA with the CeNAWP 
and concludes that the problem needs investigation rather than political 
bulldozing. 

1967-112. TOWNER, P. A. 
Protection for Areas of Origin and Areas of Export in Water Projects: 

The Cal ifornia Experience. 
Water for Peace. Vol. 5, p. 637-648. 

This paper sketches the history of "countY t; of origin" legislation-
including proposals which fai led of adoption in the legislature--in 
California. Fears existed in the north that sites left for reservoirs 
when water needs develop would be too expensive and that the legislative 
majority from the south would fail to make appropriations despite pious, 
but non-binding, clauses in early legislation. 

1967-113. TRELEASE, Frank J. 
The Role of Water Law in Developing the American West. 
Water for Peace. Vol. 5, p. 699-710. 

Western development in the old "Great American Desert" was possible 
because of the adoption of the appropriative doctrine of water rights 
with its corollary of the marketabil ity of these rights. 

This doctrine has permitted interbasin diversion without qualms, and 
has a1 lowed for changing condit ions through sale of rights. 
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1967-114. TUPPER, Stanley R. and BAILEY, Douglas L. 
Water: The Politics of Supply and Demand. 
Chap. 7 (p. 112-126) of Canada and t he United States: The Second Hundred 

Years. Hawthorne, New York. 

The authors call for a "continental plan", and advocate diverting of 
headwaters in Wisconsin, Minnesota, and the Prairie States into the Great 
Lakes to aid in flood control on the Mississippi and Missouri Rivers. 
Unilateral diversion from the Great Lakes, as at Chicago, are said to 
demonstrate I'a hypocrisy which many Canadians suspect attends all U.S. 
po I i c i es . " 

Kieran's Grand Canal and the NAWAPA plan are sketched. 

1967-115. U.S. BUREAU OF RECLAMATION 
Factual Data--Canadian River Project, Texas. 
U.S.B.R., Region 5, Amarillo. Ip + map. 

Spurred by decl ining water tables in their ground water supplies 
eleven cities formed the Canadian River Municipal Water Authority. 
The Authority contracted with the Bureau of Reclamation to build a dam, 
322 miles of aqueducts, and ten pumping stations. 

1967-116. U.S. BUREAU OF RECLAMATION 
Factual Data--San Juan-Chama Project--Colorado-New Mexico. 
U.S.B.R., Region 5. Amarillo~ Ip + map. 

The San Juan-Chama project diverts 11,500 ac-ft/yr net (121,700 
ac-ft/yr gross) of the 167,500 ac-ft/yr average flow of the Rio Blanco, 
Little Navajo, and Navajo Rivers at their diversion points. This water 
is conveyed by means of three concrete-l ined tunnels 8-ft, 7-in to 
lO-ft, ll-in in diameter with lengths and discharges of 9 miles, 
520 cfs; 5 miles, 550 cfs; and 13 miles, 950 cfs. 

The water diverted will yield 48,200 ac-ft/yr for Albuquerque, 
5000 ac-ft/yr for fish and wildl ife, and the balance for supplemental 
irrigation water for 88,570 acres. 

1967-117. VANDERTULIP, John J. 
Water Qual ity Aspects of the Texas Water Plan. 
Texas Water Development Board Report 38, p. 45-63. 

Diversions affect the quality of residual water in the basin of 
origin as well as that of the importing basin. Selective pumping during 
periods of high flow can often secure water of better qual ity than that 
of the stream's average flow. 

Probable quality of water due to the transfers proposed in the Texas 
Water Plan are analysed basin-by-basin. 
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1967-118. VIE, G. 
Amenagement de la Basse-Durance et travaux actuels sur le Canal de 

Provence . (Development of the Lower Durance and Current Work on the 
Canal de Provence). 

Construction. 22: 302-304. 

Marseille tapped the Durance for a water supply in 1847 by means of 
an 80-km aqueduct over difficult terrain. The present Canal de Provence 
is being developed for power, irrigation of 60,000 hectares, and domestic 
and industrial water supply for 116 communes in Var and in Bouches-du-Rhone. 
Secondary lines will include 3000 km of buried pipe. Construction schedules 
for completion of this 40 cu m/sec project by 1969 are given. 

1967-119. Vlt, Georges 
Le Canal de Provence.: ses objectifs et sa construction. (The Canal de 

Provence: Its Objectives and its Construction). 
Genie Civil 144: 545-548. 

Provence is subject to long periods of drought aggrevated by the 
violence of the winds. Agricultural canals in the area date from the 
12th century. The historic development has included six canals with 
30 cms (1060 cfs) diverted to irrigate 18,000 ha (45,000 acres) on the 
right bank of the Durance, and nine canals on the left bank diverting 
83 cms (2920 cfs) to irrigate 56,000 ha (138,000 acres) plus furnishing 
a water supply for Marsei 11e and other cities. 

Recent re-development by a consortium of two departments (Jar and 
Bouches-du-Rh6ne) and the city of Marseille taps the Verdon River, a 
tributary of the Durance, with prior water rights having been protected 
by storage behind Serre Pongon dam. This development--the Canal de 
Provence--is designed for a mean annual flow of 740 cfs, a peak monthly 
flow (July) of 1235 cfs, and a maximum canal capacity of 1400 cfs. The 
ultimate development, twenty years hence, will be 525,000 ac-ft/yr. 

Water flows by gravity from le Barrage de Greaux (elev. 1180 ft) 
through open channels, tunnels, inverted siphons, etc. supplying power 
plants of l'~lectricite de France and the nuclear center at Cadarache. 
Flow is regulated by te1ecommand with automatic gates. The paper describes 
the installation in detail. 

~ 

1967-120. VIE, Georges 
La Chute de Montahut et l'amenagement hydraulique de la basse--Vallee 

de l'Orb. (The Head at Montahut and the Hydrau1 ic Development of 
the Lower Orb Valley). 

Genie Civil 144: 813-817. 

The Agout River and its tributary, La Vebre, descend to the Atlantic 
with their headwaters flowing a short distance from, but some 625m above, 
the val ley of the Orb River. The Orb flows to the Mediterranean. The 
hydro-electric plant at Montahut develops some 100,000 kv on a diversion 
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of 185 mill ion cu m in dry years. Storage at both ends permits peaking 
operation from November to May and irrigation through the summer. 

Data and sketches of the installations are given. 

1967-121 . VI LLAR PALAS I, J. L. 
Legal and Economic Aspects of Inter-Regional Water Transference. 
Water for Peace. Vol. 5, p. 691-698. 

Law, bound by tradition, is usually phrased in terms of natural 
channels, natural currents, etc. It thus often impedes technologically 
preferable solutions to satisfaction of human needs. 

1967-122. WADDLE, Bi 1 1 J. 
Acreage Limitations. 
Cross Section. Vol. 14, July p. 4. 

If a project for importing water has irrigation as one of its 
objectives and if interest-free loans are obtained on this basis, 
compliance with the 160-acre-limitation provision of the Reclamation 
Act will be required. This has been interpreted to apply to supple
mental irrigation and to irrigation by pumping from an aquifer which has 
received recharge with such water. The 1 imitation continues even after 
repayment has been completed. The law should be repealed. 

1967-123. WARRELL, E. G. 
The Snowy Mountains Scheme--Australia. 
Water for Peace. Vol. 8, p. 248-258. 

Diversion of Snowy River water to the Murrumbidgee was proposed as 
early as 1884. Various other single-purpose proposals for irrigation 
diversion to the Murray or Murrumbidgee and power development on the 
Snowy followed. Multi-purpose development was planned by representatives 
of the Commonwealth, New South Wales and Victoria in the late 1940's. 
Flood mitigation and recreation are included among the benefits. 

The general layout is mapped and the facilities are described. Costs 
are met by charges for electricity with irrigation projects paying only 
for facilities required to remove water from the augmented rivers and 
distribute it. 

1967-124. WELLS, Dan M. 
Water Problems in Texas: Research Needs. 
Proc. 5th West Texas Water Conf., p. 104-113. 

In a list of thirteen urgent research needs, Wells accords first 
mention to water importation. Economies of scale are cited in asking 
for the analysis of large projects. Research is called for on the many 
problems associated with massive imports. 
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1967-125. WESTERN STATES WATER COUNCIL 
First Annual Report: 1966. 
WSWC, Portland, Oregon. 3lp. 

The rules of organ i zation (Annex 2 to the Report) provide for the 
protection of states of origin by requiring that all their needs be 
considered, that their rights shal 1 have priority, and that their develop
ment costs may not exceed those which would be required if no out-of
state transfer were involved. 

The WSWC will "undertake continuing review of all large-scale 
interstate and interbasin plans and projects ... " 

1967-126. WIENER, A. 
Irrigation Water System--Israel 's National Water Grid. 
Water for Peace. Vol. 7, p. 195-205. 

Israel has developed a highly flexible system based on seasonal 
storage in the Sea of Gal ilee (4000 million cu m) of Jordan River flows. 
A system of canals, tunnels and pressure pipe, nominally carrying 
10 cu m/sec, but capable of handl ing 20 cu m/sec, cardes the water south. 
Surpluses are recharged for storage. Effluent reuse, desalination, 
cloud seeding, evaporation control, etc. are employed to increase the 
supply. 

1967-127. WILLIAMS, Mrs. Jean o. and GILLETT, Paul T. 
Irrigation Under the Texas Water Plan. 
Texas Water Development Board Report 38, p. 25-43. 

I rrigation is a val id use for imported water. "Uneconomic surpluses 
no longer existon a substantial scale." liThe world cannot attain peace 
and prosperity with half its peoples and countries underfed while the 
other half applies artificial restraints to hold food production below 
i ts capab i lit i es ." 

Water needs from out-of-basin are discussed and tabulated for each 
of Texas' major irrigation areas. Out-of-state water will be required. 

1967-128. WILLISTON, Ray 
A Canadian Viewpoint on Water Export. 
Proc. 3rd Amer. Water Resources Conf. p. 44-50. 

The hydrologic data for British Columbia are incomplete. "Other factors 
also weigh against formulation of a diversion policy. Wide fluctuations in 
stream flows, dry summers, water-deficient areas, mountainous terrain, 
and valley locations of transportl~on routes, industry, agriculture, and 
population all present problems of usage and storage." 
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Less than 5% of B.C. is classed as arable. Nearly all of this is i n 
valleys. Unpredicable needs would make premature disposal of water ri ghts 
foolhardy. 

1967-129. WILMOT-MORGAN, E. P. 
British Crown Colony of Hong Kong. 
Water for Peace. Vol. 1, p. ' 193-204. 

By agreements made in 1960 and modified in 1964, water is imported 
from China. Pumped up the East River over a succession of dams, it is 
impounded in a reservoir then flows by gravity 52 miles to the border. 
The contract cost is HK$1.06 per 1000 gal. 

To save fresh water, flushing by sea water is now employed with 
future expansion contemplated. The Plover Cove scheme wi 11 involve 
sealing off an arm of the sea to create a reservoir. Supply will be by 
diversion of the Tai Po River and other streams. 

In 1963 one-third of the Colony's supply was by importation from 
China's Pearl River by a fleet of 23 18,000-ton tankers. 

1967-130. YATES, J. C. et a1 
Water Resources of New Mexico. 
State Planning Office. Santa Fe, N.M. 321p. 

In a basin-by-basin discussion, interbasin diversions are mentioned 
as fo 11 ows : 

(p. 21), Three small diversions exist from the Rio Grande Basin to 
the Arkansas Basin. 

(p. 59 and 94), The Eastern New Mexico Inter-community Water Supp ly 
Assn. (17 cities and towns in Southeastern New Mexico) is studyin g t he 
feasibility of import fro m Ute Reservoir on the Canadian River. 

(p. 85), A plant in the Pecos Val ley imports 6300 acre-ft/yr from 
wells on the Southern High Plains. 

(p. 208-10), The San Juan-Chama diversion wi 11 bring water from an 
intake in Colorado from New Mexico's share of the Upper Basin of the 
Colorado River flows. 

(p. 248), Authorization of the Central Arizona Project could release 
rights to water in the Upper Gila which must now be allowed to flow to 
Arizona. 

An extensive bib1 iography lists but a single entry which would ap pear 
to be concerned with diversions. 

1 967 ... ..J;at. HEARINGS before the Subcommittee on Water and Power Resour ces 
. ' . .7 

of the Committee on Interior and Insular Affairs, United State s 
Senate, 90th Congress, First Session on S. 1004, S.1013, s.861, 
S.1242, and S. 1409, bi lls to authorize the construction, opera ti on , 
and maintenance of the Central Arizona Project (Arizona-New Mexi co); 
and Colorado River Project, and for other purposes. 

U.S. Govt. Printing Office. 762p. 
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The five bills appear on p. 2-84. Testimony fills the balance of 
the volume. Bills S.1004 (Hayden, Ariz.) and S.1013 (Jackson, Wash., 
"at the request of the Administration ll

) involve construction in Arizona 
and New Mexico [Hooker Dam] only, uti 1 i zing water allotte,Q under the 
Colorado River Compact. The other three, S. 861 (Kuchel, Cal if.), S1242 
(Al1ott and Dominick, Colo.), and S. 1409 (Moss, Utah) call for Colorado 
River Basin Development with some water imported from outside the Basin. 
An appendix by William G. Dunn explaining his Modified Snake-Colorado 
Project is abstracted elsewhere [1967-33]. 

1967-132. ANON. 
Big Pipel ine Laid Underwater. 
Austral ian Civi 1 Engrg. v. 8, Mar. p. 51, 53, 55, 57. 

This paper describes the laying of the seven-mile second Morgan
Whyalla pipel ine across Spencer Gulf, South Austral ia. The total length 
of the line is about 175 miles. Pipe preparation, trenching, laying, 
and backfill ing are described. 

1967-133. ANON. 
Start Soon on New South Austral ian Pipeline. 
Australian Civil Engrg. V. 8, May p . 79. 

A 66-inch pipe crossing difficult country from Murray Bridge to the 
Onkaparinga River at Hahndorf, South Australia will involve a 1340-foot 
lift in three stages followed by power development. Construction, due 
to start in 1968, wi 11 requi re four years. .;;::' .::t, , ' 
~.;: 

1967-134. ANON. 
$25.25-Mi 11 ion Pipeline. 
Australian Civil Engrg. V. 8, Aug. p. 81. 

Construction should begin shortly on a 66-inch pipeline carrying 
Murray River water to the Onkaparinga River and thence to Adelaide. 

1967-135. ANON. 
$177 Mill ion for Melbourne Water. 
Australian Civil Engrg . v.8, August p. 81. 

A plan to dam the Thompson, Yarra and Upper Latrobe Rivers to pro
vide water for Melbourne and the Mornington Peninsula through the year 
2000 is under study. Construction is under way on a diversion of two
thirds of the flow of the Thompson River to storage at Cardinia Creek. 
Short-term works will tap four creeks. 
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1967-136. ANON. 
$180-Mi l1ion Victoria Water Scheme. 
Australian Civil Engrg. v.8. Oct. p. 7, Nov. p. 7. 

To supply Me1bourne ' s needs to the year 2000 water will be diverted 
from the Thompson and Yarra Rivers. Schedules for construction and 
alternatives considered are discussed. 

1967-137. ANON. 
$25.25-Mi 1 lion South Austral ian Pipeline. 
Austral ian Civi 1 Engrg. V.8, October p. 19 . 

The present Adelaide supply includes a 37-mi 1e pipe1 ine from Mannum 
on the River Murray (1954-1961 construction). The proposed Murray 
Bridge-Hahndorf line wi1 1 improve service. 

1967-138. ANON. 
The Atazar Canal (Spain). 
Civil Engrg. and Pub. Wks Rev. 62: 753. 

The canal, which includes five siphons consisting of twin 7.25-ft 
concrete pipe, suppl ies Madrid with water from the rivers Lozoya, 
Jarama, and Sorbe. 

1967-139. ANON. 
Indus Basin Project in West Pakistan. 
Civil Engrg. and Pub. Wks. Rev. 62: 1273-1277,1279. 

This paper sketches the history of Punjab irrigation from the 
unregulated flow of five rivers, through the partition in which India 
acquired sovereignty over the headwaters of the three eastern rivers, 
provision of storage on the Jhelum River by construction of Mangla Dam, 
and augmentation of link canals to distribute irrigation water throughout 
West Pakistan . 

1967-140. ANON. 
Bureau of Reclamation Water Import Studies. 
Cross Section Vol . 14, Aug. p. 1-3. 

Reconnaisance-leve1 studies on nine possible routes from the 
Mississippi or Atchafa1aya Rivers are described and shown on a map. 
Delivery by pumping through a series of reservoirs in existing streams 
and in canals along ridges is anticipated. 

1967-141. ANON. 
Inauguration of Indus Basin Scheme. 
The Engineer 224: 654-656, 698-699. 
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With the inauguration of Mang1a Dam the first phase of the Indus 
Project has been completed. Data are tabulated for the four 1 ink canals 
completed to date on p. 699. Four remain to be dug. In all, 400 miles 
of canal of large section, some lined, are included in the project. 

1967-142. ANON. 
Three-Dam Indian Project Fills a Large Power Gap (Sabarigiri). 
Engrg. News-Record Vol. 179. 24 Aug. p. 28-30. 

A dam on the Pamba River permits diversion via a 2-mile tunnel with 
2500 cfs capacity to the Kakki River. The water of the two catchment 
basins, 122 sq mi subject to 180-in rainfall per year, will develop 
power under a 2500-ft head. 

1967-143. ANON. 
Spain Wi 11 I rrigate Arid South. 
Engrg. News-Record Vol. 179. 9 Nov., p. 63. 

The Bo1arque-Talave scheme, to be completed in 1972, wi 11 carry 
1.2 MAF/yr from an old hydroelectric dam on the Tagus River via a 
660-foot pump lift, open channels and a 20-mi1e, 15-foot-diameter 
tunnel 132 miles to the Mundo River. Oranges and vegetables should be 
worth $50 mi 11 ion per year. Controversy rages and the flow may be 
divided to include other regions of Spain. 

1967-144. ANON. 
Northwest Won't Unplug Its Basins. 
Engrg. News-Record Vol. 179. 16 Nov. p. 18-19. 

This is a brief summary of a session of the Third Annual American 
Water Resources Association Meeting!'s eses$!j.'9n on interbasin diversions. 
Will iam R. Gianel1 i, director of California's Department of Water 
Resources, presented his State's needs [1967-40]. Charles W. Hodde [1967-
50] and Ray Will iston [1967-128] opposed transfer. 

1967-145. ANON. 
Effluent Export May Save Lake Tahoe. 
Engrg. News-Record Vol. 179. 14 Dec. p. 50. DISC: Vol. 180. 22 Feb. 68, 

p 16. 

Alpine County, California, outside the Lake Tahoe Basin, agreed to 
accept tertiary effluent for storage for irrigation. A 26-mile pipeline 
with two pumping stations, 200-ft and 925-ft lifts, will convey 8 mgd. 
Expansion to 15 mgd is planned. 

1967-146. ANON. 
Harnessing a Century's Water for Oklahoma. 
Irrigation Age Vol. 1, No.9 (April) p. 20-21. 
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This is a review of an interim report of District 5 of the u.s. 
Bureau of Reclamation on the Oklahoma Basins Project for moving Eastern 
Oklahoma water west by means of two main canals totalling 1600 miles. 
Navigation benefits would be included in the $4.25 bill ion scheme. 

1967-147. ANON. 
A Valley and Its Water. 
I rrigation Age Vol. l, No. 12 (July) p. 9-13. Vol. 2, No.2 (Sept.), 

p. 44-47. 

This is a brief descriptIon of the Fryingpan-Arkansas Project with 
its 5.3-mile long, 10.5-foot diameter Divide Tunnel for conveying 
69,200 ac-ft/yr from the Fryingpan River on the Western Slope to the 
Arkansas River. The completion follows nearly a half century of effort. 

The second installment describes the 1 itigation over water rights 
in the surface water-ground water developments along the Arkansas. 

1967-148. ANON. 
Many Agencies at Work on State Water Plan. 
Irrigation Age Vol. 2, No.4 (Nov), p. 46. 

Nebraska is studying interbasin diversion, presently prohibited, 
for action by the 1969 and 1971 legislatures. 

1967-149. ANON. 
South Saskatchewan River Project. 
Queen's Printer. Cat. No. A22-7368. Ottawa. 32p. 1ltho. 

Water diverted from the South Saskatchewan to the Qu'Appe1 le wi 11 
be used for irrigation, resource-based industry, secondary industry, 
municipal supply and recreation. 

Later diversions to the Souris system and from basins further north 
are in prospect. 

1967-150. ANON. 
Taming South Africa's River Giant. 
South African Panorama Vol. 12, Dec. p. 26-31. 

This is a profusely illustrated popular description of the Orange 
River Project. 

1967-151. ANON. 
Water Supply Abroad: Abu Dhabi. 
Water and Water Engrg. 71: 23. 
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An Engl ish firm has secured the contract to supply over eighty miles 
of 4-in to l8-in pipe for a water 1 ine to be built from Burraimi oasis 
to Abu Dhabi town under desert sands. 

1967-d 52. ANON. 
Water Supply Abroad: South Africa. 
Water and Water Engrg . 71: 103, 244. 

Drill ing is in progress on the~ge1a River to locate a dam for 
the supply of water, via a 3D-mile pipeline to the Wi1ge River, thence 
to the Witwatersrand. The South African government is considering 
whether to bui ld the Tugela and Oxbow schemes simultaneously. 

1967-153. ANON. 
Water Supply Abroad: U.S . S.R. 
Water and Water Engrg. 71 :103. 

Supply of the Mangyshlak peninsula on the east coast of the Caspian 
Sea where a new oil center is under development is at present by ground 
water and a desalination plant. Within fifteen to twenty years it is 
proposed to divert wate r from the mouth of the Volga by a 250-mi1e pipe
line laid on the bottom of the Caspian Sea. 

1967-154. ANON. 
The Indus Basin Project, Pakistan. An Engineering Solution to a Political 

Problem . 
Water and Water Engrg . 71 : 44 1-452. 

This, the largest civil engineering project ever undertaken at one 
time, will ultimately include eight link canals totalling 400 miles for 
diverting water from West Pakistanis western rivers to its eastern rivers. 

Phase I included Mang1a and other dams and four 1 ink canals. Among 
them was the wor1d l s largest canal, the 80-mile long Qadirabad-Ba11oki. 
Large sections of the canals were 1 ined with brick and bitumen. 

1967-155. ANON. 
Choc6 Development Project. 
Water Power 19: 6. EDITORIAL NOTES p. 2, 100. 

This Panero-inspired project would consist of two dams creating two 
lakes at e1ev. 30m. A 56-km canal through the continental divide would 
connect the lakes. Canals of 56 km and 7.5 km would connect with the 
Caribbean and Pacific. 

Ships to 20,000 tons could be handled; 2000 mw initially, and 3300 
mw ultimately, of hydro power would make the project economically feasible. 

Colombia is negotiating with the World Bank on this. 
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1967-156. ANON. [Editorial by G. R. BAMBER] 
Multipurpose Economics. 
Water Power 19 : 173-174. 

Prof. D. C. Midgley is quoted on mUltiple-use in South Africa. 
[Prosperity in Southern Africa through Water Resources Development (1967-
72)] emphasizing the value of power in making the cost of irrigation 
schemes feasible. Large schemes should be undertaken first; the smaller 
schemes will then be compatible in their turn. 

1967-157. ANON. 
More Construction for Central Utah Project. 
Western Constn. Vol. 42, March p. 58, 59, 108. 

Construction contracts are to be awarded in 1967 for several com
ponents of the Bonneville Unit of the U.S. Bureau of Reclamation's 
Central Utah Project. 

The project will divert 80,000 ac-ft/yr of municipal water and 
230,000 acre-ft/yr for irrigation from the headwaters of the Duchesne 
River to the Bonneville Basin. Eight streams will be diverted into 
Strawberry Reservoi r before being diverted through three powerhouses with 
a 2000-ft gross total head. 

Two bays of Utah Lake wi 11 be diked off to reduce evaporation. 
Aqueducts will convey water to project lands. 

1967-158. ANON. 
Snettisham Should Start This Year. 
Western Constn . Vol. 42, May p. 90,93. 

The Snettisham project, 28 miles southeast of Juneau, Alaska, will 
tap two lakes to develop heads of about 900 ft. in a sea-level power 
plant. 70,000 kw will be transmitted to the Juneau area. 

1967-159. ANON. 
Fryingpan-Arkansas Project. 
Western Constn. Vol. 42, July p. 45-52. 

Current and future collecting systems are shown on a map (p. 47) 
along with the tunnels to divert the headwaters of the Fryingpan River 
into Turquoise Lake Reservoir on the headwaters of the Arkansas River. 
Construction work on this power and irrigation project is emphasized. 

- 229 -



1968-1. BACON, Vinton W. 
Are We Or Are We Not Going to Clean Up? 
Proc. 4th Amer. Water Resources Conf. p. 354-367. 

With a series of thirty pictures the author develops the history, 
present, and future (with tertiary treatment and deep subsurface storage 
of flood flows followed by their treatment before release) of the Chicago 
Ora i nage Cana 1 . 

1968-2. BAGLEY, Jay M. 
Water Importation into Arid Lands. 
Science 162: 478-479. 

This is a pre1 iminary announcement of a symposium under the auspices 
of the AAAS to be held at Dallas, Texas 30-31 December 1968. Basic 
philosophy rather than scheme descriptions will be emphasized. 

1968-3. BAIN, Joe S. 
Water Resources Development in Cal ifornia: The Comparative Efficiency 

of Local, State, and Federal Agencies. 
Chap. 21 (p. 12-29) in CAMPBELL and SYLVESTER: Water Resources Manage

ment and Public Policy. Univ. of Wash. Press. 

Benefit-Cost ratios for the U.S. Bureau of Rec1amation ' s Central 
Val ley Project and the State's Feather River Project are found to range 
from slightly greater than 1.0 with low interest rates and long amorti
zation periods to less than 0.5 for high rates and short periods. They 
are expected to decl ine for future additions to the programs. 

These results are a consequence of the "skimming of the cream" by 
earlier district developments, and of disregarding any secondary and 
tertiary benefits. 

1968-4. BARRIE, F. G. et al 
Orange River Project: Taming South Africa's Biggest River. 
Brochure , Republic of South Africa Department of Information, Pretoria. 

48 p. 

This is a richly illustrated booklet designed to explain the Orange 
River Project to laymen. The Orange-Fish tunnel will have its flow con
trolled from the shaft furthest downstream (No.7), by means of a hydro
electric plant. liThe main purpose of the tunnel, as it is with every 
aspect of the Orange River Project, is irrigation." 

1968-5. BASSLER, Friedrich 
Scheme for the Qattara Depression. 
Water Power 20: 494-498. 
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The lowest point of the Qattara depression is at elev. -135m,. 
The best steady-state uti lization would be with a surface of 12,000 
sq km at elev. -60m. The depression is about 80km from the Mediterranean 
with a sharp escarpment at its northern edge. 

A natural reservoir with volume of 50 mil lion cu m and surface 
elevation +215m exists which would provide an excel lent upper reservoir 
for a pumped storage scheme. 

The project is under active investigation. 

1968-6. BINGHAM, Jay R. 
Role of the Western States Water Council. 
REPRINTED: Congressional Record Vol. 114, p. Sl0798-10799. 

This paper sketches the history of the Western States Water Council 
describing some of its problems and stressing the contributions it can 
make. "0 ne lesson to be drawn from Arizona v. California is that we 
can no longer afford the expenditure of time, money, and energy inherent 
in legal contests over water development. 11 

1968-7. BISHOP, Wi lliam F. 
Water System Links Offshore Islands. 
Civil Engrg. V. 38, Nov. p. 40-42. 

Bishop describes two inter-connected water systems with 95 miles 
of mains supplying Pine, Sanibel, Captiva and several smaller islands off 
the coast of Southwest Florida. 

Well water on the islands was sal ine. The new supply is from wells 
four miles from the shore on the mainland. 

The distribution system and the pipe-laying are described. Costs 
a re quoted. 

1968-8. BOSWELL, Howard B. 
The Texas Water Plan. 
Austin, Texas. 17 Dec. 1968. 15p. proc. REPRINTED in Symposium on 

Aspects of the Diversion of Mississippi River Water to Texas and 
New Mexico. Ruston, La. 19 June 69. p. 136-154. 

These remarks at the presentation of the Texas Water Plan emphasized 
the necessity of importing 12 to 13 MAF/yr by 2020 to supply Texas' water 
requirements. The Mississippi River is the most 1 ikely source. The con
struction program, after out-of-state water is assured, would begin with 
the Coastal Canal in southwest Texas util izing interim surpluses and 
working from west to east, the Trans-Texas canal with delivery to the 
High Plains scheduled for 1985, and the conveyance facility from the 
Mississippi River to the state line. liThe importation of water from out
of-state sources is essential to the economy of this State." 
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1968-9. BROWN, Ga rdne r Jr. 
The Cal ifornia Water Project: Is Public Decision Making Becoming More 

Efficient? 
Water Resources Research 4: 463-470. 

An economist concludes that Cal ifornia used procedures preferable 
to those employed by federal agencies and answers charges by other 
economists to the effect that Los Angeles should have purchased rights 
to irrigation water in Imperial Valley or resorted to desalination. The 
interest rates used are defended. As a social investment, education would 
have been preferable to dams and conduits. 

1968-10. CALHOUN, Lloyd A. 
Water in New Mexico's Future. 
Proc. 13th Annual Water Conference , Los Cruces, New Mexico, Mar. 28-29, 

1968. p. 11-17. 

New Mexico has huge ground water reserves, many highly saline. 

Re-use of effluent, evaporation retardation and other conservation 
practices are mandatory. 

Beyond that, water import will be required. The Mississippi River 
is the preferred source. 

The Ute Reservoir presently suppl ies twelve communities. 

1968-11 . CAMPBELL, D. R. 
Further Notes from Abroad: State of Brunei. 
Jnl. Instn. Water Engrs. 22: 155. 

Brunei is engaged in developing water suppl ies to meet the needs of 
1995. Included is a scheme to augment Tasek reservoir by one mgd by 
pumping from "an adjacent catchment area. 11 

1968-12. CANADA: DEPARTMENT OF AGRICULTURE 
St. Mary Irr i gation Project. 
Information Division, Canada Dept. of Agric., Cat. No. A22-5668, 15p. 

The history of irrigation in the project area dates back to the 
organization of an irrigation company in 1892. The St. Mary Project, 
sponsored jointly by Canada and Alberta, was established in 1946. A 
5-mi le canal diverts 2000 cfs from the Waterton River to the Belly River, 
and a 27-mile canal diverts 2450 cfs from the Belly River to St. Mary Lake. 

1968-13. CANADA: DEPARTMENT OF ENERGY, MINES AND RESOURCES 
Electric Power in Canada: 1967. 
Dept. of Energy, Mines and Resources. 105p. + map. 
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Statistical data are given for all plants exceeding 1500kw in 
capacity. These include the following plants on diversions in British 
Columbia: 

Kemano 
Wah1each 
Lake Buntzen 
Lake Buntzen 
A10uette 

No. 
No. 

1 
2 

Nechako to Kemano 
Wah1each Lake to Fraser 
Lk. Buntzen to Burrand 
Lk. Buntzen to Burrand 
A10uette Lake to Stave 

1968-14. CASSIDY, William F. 
Water for Cities. 
Proc. 4th Amer. Water Resources Conf. p. 34-41. 

812,800 kw 
60,000 

Inlet 50,000 
Inlet 26,700 
Lake 8,000 

Interbasin transfer studies should begin with an inventory and 
analysis of foreseeable needs of the basins of origin. In particular, 
the Canadians should be conducting studies of their situation preparatory 
to negotiations on water sale to the United States. 

Political organization for effective utilization of known technology 
is seen as the most critical water problem. 

1968-15. CASSIDY, William F. 
New England Water Supply. 
Jnl. Amer. Wtrwks. Assn. 60: 21-24. 

liThe first interbasin transfer took place at Dedham, Mass., in 1639. 
The waters of the Charles River were diverted into the Neponset to pro
vide power for grinding corn. The major transfers of this century from 
the Merrimack and Connecticut Basins to supply metropolitan Boston ... 
It is now proposed to divert high flows from the Connecticut River at 
Turners Falls into Boston's Quabbin Reservoir ... Other present interbasin 
transfer points in New England are at Providence, R. I., Hartford, Conn., 
and Springfield, Mass. " 

1968-16. CASTLE, Emery N. 
The Economics of Massive Inter-Basin Water Transfers. 
Seminar on the Continental Use of Arctic-Flowing Rivers. Washington State 

Univ. p. 153-163. 

Massive transfers are defined as those which cannot be analysed 
correctly by incremental comparisons. 

Unknowable future values of all variables must be estimated; benefits 
may be direct and indirect. liThe theoretical 1 iterature on this subject 
is extensive, inconsistent and very confusing." 

"There is every evidence to suggest that economics is being used to 
justify and rational ize and is not being used to evaluate." 
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1968-17. CAVERLY, David S. 
Super Project--Management of the Great Lakes. 
Proc. 4th Amer. Water Resources Conf. p. 227-231. 

The combination of inflow from Ogoki and Long Lake and outflow at 
Chicago is said to be "helpful during low water stages on the lakes 
but to have caused concern during high levels and points up the need for 
dealing first with the basic problem of regulating the lakes whose water 
levels are influenced by the uncontrolled suppl ies of nature." 

1968-18. CHRISTENSEN, Wallace R. 
Comprehensive River Basin Planning. 
Pro c. A me r. Soc. C i v i 1 Eng r s . V. 94, P L - 1, p . 1 1 - 1 7 . DIS C: V. 95, T E - 2 , 

p. 396-397 . 

The paper sketches Congressional action leading to comprehensive 
studies of American water needs with particular emphasis on the Southwest. 
The reports on 18 sub-areas of the U.S . [Upper Colorado, Lower Colorado, 
Great Basin , California, and 14 others] due in 1970 should serve as 
guides to future planning. They will not be detai led plans. 

"Since we are constrained to 1 imit study to the Pacific Southwest 
without importation, plans to meet projected water deficiencies will 
necessarily be incomplete." 

1968-19. CLARK, R. H. 
Canada's Surface Water Resources. 
Engrg. Jnl. V. 51, Oct . p. 8-18. 

The paper reviews the information available with respect to Canada's 
surface water resources. 

Brief descriptions are given of the following existing diversions: 
Nechako-Kemano, Lake St. Joseph, Long Lake and Ogoki, Chicago, Chamberlain 
Lake. Others are mentioned. 

Diversion proposals summarized are: Porcupine-Pee1-Rat, Yukon-Taiya, 
Yukon-Taku, McGregor-Peace, Thompson-Okanogan, Columbia River Treaty 
Diversions, P.R. I .M.E. (Prairie Rivers Improvement and Management Evaluation), 
Churchill-Saskatchewan, Churchill-Nelson, Northern Ontario Rivers, and 
Grand Can a 1 . 

Dominion-Provincial jurisdiction questions are discussed. 

1968-20. CLARK, Robert D. 
The Embattled Colossus: New York City Water Supply System, Its Past, 

Present, and Future. 
Proc. 4th Ann. Amer. Water Resources Conf. p. 25-33. 
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New York City draws 1.3 bgd from a 2000 sq mi watershed up to 125 
miles away. It developed the Croton River from 1835-1900, now obtaining 
140 mgd by gravity and 140 mgd by pumping from this source. It developed 
the Catskills in 1915-1927. The Delaware, after extensive 1 itigation, 
supp1 ies 800 mgd subject to various restrictions. A ten-foot diameter 
tunnel 900 ft below sea level carries water to Staten Island. 

A state or regional system to replace the present city system is 
ca 11 ed for. 

1968-21. COTRIM, John R. and SEXTON, Jack K. 
The Power Study of South Central Brazi 1. 
Water Power 20: 56-61, 66, 101-108. 

Prospects exist for diverting inland-flowing rivers to coastal 
slopes for power. The headwaters of the Negro (Igua~u) and Canoas 
(Uruguay) appear particularly interesting for this. 

1968-22. CRAIG, Gerald M. 
The United States and Canada. 
Harvard Univ. Press. 376p. 

Chapter 21: Bi lateral Relations (p. 313-325) reviews the Columbia 
River Treaty negotiations and cites Congressional interest in NAWAPA and 
Administration interest in diverting water from the Hudson Bay drainage 
to augment the Great Lakes. Canadian reaction has been "cool or negative." 

1968-23. DAVIDSON, A. T. 
Canad ian Managemen t of Canada's Wa te rs . 
Seminar on the Continenta l Use of Arctic-Flowing Rivers, Washington State 

Univ. p. 97-115. 

liThe concept of 'continental water resources' is quite unacceptable to 
Canada." 

Diversion of water to the Great Lakes is not necessari ly the correct 
solution to their problems. 

Diversions are presently being studied by Dominion-provincial teams 
in the Prairie Provinces, Ontario, and the Atlantic Provinces. Intensified 
study of Canada's needs is urgent. 

"A critical question on which diversion studies would hinge ... is 
whether or not a possible decision to divert a portion of the annual flow 
could be reversed at some future date should unforeseen local demands 
for water material i ze." 
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1968-24. DAWSON, George R. 
Water Uses for the Next Hundred Years: A Summary Statement. 
Proc. 13th Annual Water Conference, Las Cruces, New Mexico, Mar. 28-29, 

1968. p. 154- 159. 

Dawson emphasizes the necessity of planning now. The pol icy of 
permi tting well-watered regions to hold water rights "for some 'potential ' 
use in the indefinite future~is challenged. 

1968-25. DOMINY, Floyd E. 
Water Supplies for the Southwest--What of the Future? 
Proc. 13th Annual Water Conference, Las Cruces, New Mexico, Mar. 28-29, 

1968. p. 31- 3 7. 

Limited opportunities remain to conserve available supp1 ies through 
water salvage . Importation, desalination, and weather modification must 
be studied. 

Major obstacles to import are water availability and power costs. 

Desalination holds great promise in conjunction with nuclear power 
developments. Studies are in progress on transferring des.al inated water 
from Los Angeles or the Gulf of Cal ifornia to Lake Mead. 

Augmentation of the Colorado River Basin supply by two million 
ac-ft/yr is predicted from weather modification. 

1968-26. DOMINY, Floyd E. 
Me e tin g the C hal 1 eng e . 
Remarks to First Annual Meeting, WATER, Inc. Plainview, Texas. 20 Feb. 

68. 7p. proc. 

The BuRec is "seeking ... to help with a problem that is, by its nature, 
beyond the scope and capability of an individual state." 

West Texas needs 15 MAF/yr; eastern New Mexico needs 3 MAF/yr for 
existing and future development. This water may be available in the lower 
Mississippi but no determination has yet been made of this. 

Energy requirements could approach 12,000 megawatts. The present 
installed capacity in Texas is 18,000. 

A BuRec investigation begins with a reconnaissance report requi ring 
one to several years; if this indicates promise a feasibility investigati on 
is launched. This, in turn, becomes the basis for hearings at many levels-
ultimately reaching Congress. Appropriations come after authorization of a 
project--often several years after. 
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Direct taxation of non-irrigated land in a district is often requi red 
to estab1 ish economic feas ibi 1 i ty of a project. I rrigation tends to 
stabilize an economy and is thus a val id charge on non-irrigators. 

1968-27 . DWORSKY, Leonard B. 
The Relationship between the United States and Canada. 
Seminar on the Continental Use of Arctic-Flowing Rivers, Washington State 

Un i v. p. 1- 2 7. 

"Canada and the United States" is something more than the sum of the 
parts. 

The paper gives a broad analysis of the handl ing of water problems 
in each nation with many quotations from Canadian-United States Water 
Resources Problems and Pol icies, especially the papers by Dersch [1965-8] 
and Beveridge [1965-2]. 

The conclusions are: (1) The International Joint Commission could 
be reoriented to improve its effectiveness, (2) Research is progressing 
satisfactori 1y in each country, (3) I t is too early for intergovernmental 
negotiations but the universities should continue their investigations, 
and (4) liThe frank statements of problems that actually or potentially 
exist between the neighboring countries and an expression of the strength 
of the bonds between the countries." 

1968-28. EASTER, K. Wi 11iam 
Interbasin Water Transfers--Economic Issues and Impacts. 
Proc. 4th Amer. Water Resources Conf. p . 191-200. 

Unimpressed by potential world population pressures, the author 
contends that agriculture, the marginal potential user in nearly all water 
transfer schemes, is being subsidized by taking land out of production 
across the nation. Only in rescue operations, he contends, wi 11 the 
value of imported water to society likely be greater than the amount an 
irrigator would be will ing to pay for it. He questions the need and 
suggests alternatives to import. 

1968-29. EVERWYN, Gerhard 
The Pongolapoort Dam Construction in South Africa. 
Water and Water Engrg. 72: 47-50. 

The paper is primari ly concerned with the Pongo1apoort Dam, key 
structure in the Pongolapoort-Makatini Flats Scheme. The scheme, South 
Africa's second largest, will irrigate a rich sugar, coffee, cotton and 
citrus fruit area by supplying 475,000 acre- feet per year. In addition, 
60 mgd of domestic and industrial water wi 11 be provided. 
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The scheme includes a diversion of 210,000 ac-ft/yr from the 850-sq 
mi catchment of the Assegai River by means of a short tunnel at an 
estimated cost of $4.2 million. 

The Makatini Flats is a remote area with an average temperature of 
83°F. The relative humidity i s often in excess of 80%. 

1968-30. FOX, Irving K. 
Some Pol itical Aspects of Large Scale Inter-basin Water Transfers (Summary). 
AAAS Symposium on Arid Lands, Dallas, Texas. 30 Dec. 68. 6p. processed. 

liThe objectives of this paper are: (1) To characterize the political 
processes that will decide matters relating to large scale inter-basin 
water transfers. (2) To identify the major public policy issues that 
these transfers wi 11 pose." 

The major public pol icy issues involve the appropriateness of invest
ment in costly water transfers and the method of cost distribution. 
Should we wait for advances in technology to offer less expensive alternatives? 

1 968 - 3 1 • G I AN ELL I, \.Ji 1 1 i am R. 
The Cal ifornia Water Project. 
Amer. Soc. Civil Engrs. Pipeline Division Conference, San Diego, 23 Feb. 

68. 7p. mimeo. 

This is a status report on the construction and financing of the 
California Water Project. Del iveries had been made in Kern County. As 
a consequence of the Supreme Court decision in Arizona v. California, 
the project has been enlarged from 4 to 4.23 MAF/yr. 

1 968 - 3 2 . G I AN ELL I, W ill i am R. 
California's Water Supply Project. 
Concrete Pressure Pipe Jn1. Vol. 10, June p . 1-11. 

This is a general description of the project with a report on the 
current status of construction. 

1968-33. GROOPMAN, Abraham 
Effects of the Northeastern Water Crisis on the New York City Water 

Supply System. 
Jnl. Amer. Wtrwks. Assn . 60: 37-47. 

New York's aqueducts and watersheds are described with areas, design 
quantities etc. given. The programming of releases is outlined and the 
drought of 1961-65 is chronicled. 
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1968-34. GRUNER, Edward 
Hydraulic Conditions on the Engadine. 
Jnl. Instn. Water Engrs. 22: 606-608. 

To develop the Inn R. in Switzerland, it was necessary to secure 
rights to a reservoi r in a valley drained by the Spol in I taly. Negoti
ations gave Italy the right to divert 78,000 ac-ft/yr from the Spol to 
the Adriatic watershed for power and irrigation. [Danube to Po drainages]. 

Riparian countries to the Danube could be affected. 

1968-35. HANSON, Marlin L. 
I rrigation Water Needs in New Mexico for the Next Hundred Years. 
Proc. 13th Annual Water Conference, Las Cruces, New Mexico, Mar. 28-29, 

1968. p. 137-153. 

Projections are given based on three different sets of assumptions-
high, low, and medium levels of irrigation use. 

Changes in irrigation practice may render massive import unnecessary. 
"There would appear to be merit in attempting to develop water resources 
piece-meal rather than on a grandiose scale. 11 

1968-36. HILL, Leon W. 
Reclamation Activities in New Mexico. 
Proc. 13th Annual Water Conference, Las Cruces, New Mexico, Mar. 28-29, 

1968. p. 59-66 . 

The San Juan-Chama wi 11 divert 110,000 ac-ft/yr for municipal and 
industrial supply for Albuquerque plus supplemental supply for 121,000 
acres of irrigated land. 1967 construction figures are given. 

The Eastern New Mexico Water suP41y Project wi 11 supply eleven cities 
from the Canadian River by means of 3 7 mi 1es of pipe and 14 pumping plants. 

The West Texas and Eastern New Mexico Import Project is under study. 

1968-37. HILL, Leon W. 
The Reclamation Program for West Texas and Eastern New Mexico. 
Proc. 13th Ann. Water for Texas Conference. 7p. processed. 

This is a status report on the proposed diversion of water from the 
Mississippi River to the High Plains with a documentation of the steps 
being taken in West Texas and Eastern New Mexico to conserve water. These 
include the Pecos River Water Salvage Project (salt Cedar eradication), 
the Tucumcari and Carlsbad Projects (rehabi1 itation), the Pecos Salinity 
Al leviation Program, the Eastern New Mexico Water Supply Project (a diversion 
from the Canadian River to supply twelve cities), the Red Bluff Project 
(rehabilitation), the Canadian River Project (a diversion from the Canadian 
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River to supply eleven cities in Texas), and various ground water 
conservation activities. 

1968-38. HORTON, C. F. and BROOKS, G. H. 
The Spencer Gulf Submarine Pipeline, South Australia. 
Jnl. Instn. Engrs. Australia 40: 59-65. 

Increasing demands on the Morgan-Whyalla No.1 pipeline, built in 
1940-1944, led to its duplication. A reduction of 44 mi les was possible 
by use of a seven-mile long submarine crossing of Spencer Gulf. "This 
paper deals with the design, preparation, launching, testing and cathodic 
protection of the submarine section of the pipeline conveying water from 
the River Murray to Whyalla, South Austral ia." 

1968-39. HOWE, Charles W. 
Economics of Large-Scale Transfers. 
AAAS Symposium on Arid Lands, Dallas, Texas, 30 Dec. 68. 26p. processed. 

This is primari ly a study of direct and secondary benefits in 
irrigated agriculture with particular emphasis on critical water-short 
areas in the Southwest. The High Plains of Texas and the Imperial Valley 
of California are considered to have the lowest flexibility in adjusting 
and, therefore, the highest valuation of potential imported water. 

1968-40. IVIE, o. H. 
Providing Water for West Texas Growth. 
Concrete Pressure Pipe Jnl. Vol. 10, Sept. p. 14-19. 

The Colorado River Municipal Water District wi 11 complete a $30-
mill ion expansion program in 1970 for the supply of Odessa, Big Spring, 
Snyder, and Midland. Water wi 11 also be furnished for some oil field 
repressuring with the supply being developed from storm and flood flows 
on the Colorado River and from well fields. 

1968-41. KEENLEYSIDE, Hugh L. 
"The Noblest of the Elements". 
Water Workshop Seminar, Canadian Council of Resource Ministers, Victoria, B.C. 

5 Dec. 68. 14p. mimeo. 

This penetrating analysis of Canadian problems in the modern world 
points to the ease of trans-divide diversions. A twelve-mile trench would 
connect the Peace to the Saskatche\-.tan. "Water from other Bri tish Columbia 
rivers could also be turned eastwast at a surprizingly low cost ... " Legally, 
this could include the Columbia. 

"If after a complete study of our present and prospective needs Canada 
should decide that we can afford to sell some of our water to the United 
States that should be considered. But the idea that any other country has 
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a 'moral I claim on this Canadian capital resource should be firmly 
resisted." 

"Even less consideration should be wasted on such monstrosities 
as the so-cal led NAWAPA plan ... " 

1968-42. KENDRICK, John J. 
Water Importation to West Texas and New Mexico. 
Proc. 13th Annual Water Conference, Las Cruces, N.M., Mar. 28-29, 1968. 

p. 18-24. 

Kendrick summarizes the agricultural economy of the High Plains 
giving production figures, water requirements, and ground water depletions. 
Import of 18-20 MAF/yr wi 11 be necessary by 2020. Federal involvement 
wi 11 be required because of interstate transfers. From feasibi1 ity 
study to completion will require 25 to 30 years. Storage must be provided 
to permit uniform pumping regime. 

1968-43. KENDRICK, John J. 
Water, Inc.--Organization--Goals and Prospects. 
Proc. 6th West Texas Water Conf., p . 123-128. 

"Water, Inc. has the sole purpose of translating the potential of 
water import into the real ity of water del ivery." 

1968-44. KIRSHNER, Louis D. 
Effects of Diversions on the Great Lakes. 
Proc. Great Lakes Water Resources Conf., Paper R-4, p. 277-310. 

The paper describes a procedure for calculating, by equations of 
open channel hydraulics, the effect of a diversion on inflow, outflow, 
and lake level. 

Five existing diversions have reached their ultimate effect. These 
are New York State Barge Canal, 1825, Niagara River to Lake Ontario, 
700 cfs, navigation and power; Welland Canal, 1829, Lake 
Erie to Lake Ontario, 7000 cfs, navigation and power; Chicago Sanitary 
and Ship Canal, 1900, out of Lake Michigan, 3200 cfs, dilution, navigation 
and power; Ogoki and Long Lake, 1939 and 1943, into Lake Superior, 5000 cfs 
total, power and timber floating. 

1968-45. KUIPER, Edward 
Feasibility of Water Export. 
Proc. Amer. Soc. Civil Engrs.V. 94, HY-4, p. 873-891. DISC: V. 95, HY-2, 

p. 727-728. 

The paper 1 imits its consideration to water which flows entirely in 
a single ~ountry. 
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to be 
The general criteria for feasibil ity of water transfer would appear 

(1) that the export i ng country must have a surplus, 
(2) that the importing country must have a deficit, 
(3) that there must be mutual advantage in the transfers, and 
(4) that a treaty of agreement must be consumated. 

Canadian water export from British Columbia-Yukon or from Eastern 
Canada seems unl ikely. Export from Manitoba to the U.S. Prairies may 
become feasible. Further studies are fully justified. 

DISC: GEORGE A. WHETSTONE V. 95, HY-2, p. 727-728. 
liThe major short-range benefi t of the avai labi 1 i ty of Canadi an water 

appears to the writer to be in its insurance aspect. Since the water 
exists, water-surplus regions may prudently dispose of some of their 
cu r ren t exces s . II 

1968-46. LAJEAT, Jean-Pierre and MARIN, Gilbert 
Percement de la galerie d'amenee en charge du l'amenagement hydro

electrique du Mont-Cenis . (Piercing the Mont-Cenis Reservoir Under 
Pressure for Hydroelectric Development.) 

Travaux 51: 235-246. 

The reservoir behind Mont-Cenis dam stores 51 mill ion cu m for the 
redeveloped Venaus plant (Italy) and 270 million cu m for the Vil1arodin 
plant (France). The paper describes the difficulties of tunnelling which 
required nearly three years for an 18-km length . A companion paper 
(p. 247-260) describes penstock construction for the Vil larodin plant. 

1968-47. LAYCOCK, Ar1eigh H. 
P.R. I .M.E.--A Water Development Program for Alberta. 
Ann. Mtg., Canadian Assn. of Geographers, Calgary. 8p. processed. 

"Manitobals (proposed) role as North Americals water tap is of interest 
in Alberta because a part of the water that Manitoba proposes to export 
rises in Alberta and it might well be allocated to other uses in the 
Western Prairies and, if diversions of northern waters to the Western 
Interior Plains of the United States are to be undertaken, routes through 
Alberta and Saskatchewan might well be better than those further east." 

North-to-south diversions would provide all prairie provinces with 
ample water for use and export. Many such exist and many more would be 
easy to create. The paper c i tes many by name. 

P.R.I.M.E. [Prai rie Rivers Improvement, Management and Evaluation] is 
a program for the accomplishment of such diversions. Export need not be 
involved, but benefits of larger quantities and of financing by water sales 
should not go unstudied. 
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1968-48. LAYCOCK, Arleigh H. 
The Rationale of Water Export and Its Implications for Water Resources 

Research in the North. 
Proc. 2nd Northern Resources Research Conf., Whitehorse, Yukon, p. 90-96. 

" ... unfortunately, export is widely equated with N.A.W.A.P.A." 
Other plans of water export to the United States, however, may be advantageous 
to Canada. 11 ••• given adequate sales incentive, we may decide that we will 
have surpluses available for export. 1I 

If the assurance existed in water-short areas that new supp1 ies could 
be acquired through import, more rational and economic development of 
existing supplies would be possible. 

Sale of water at the border as a commodity would e1 iminate many of 
the legal and pol itical questions involved. Flexible sales contracts 
should be negotiated. 

Canada must inventory its resources as a preliminary to any negotiations. 

The possibility of export by pressure pipel ine carrying pelletized 
slugs or slurries of other products should be explored. 

1968-49. LAYCOCK, A. H. 
Water. 
Cahp. 5 in WARKENTIN: Canada, a Geographical Interpretation. Methuen, 

Toronto. p. 112-136. 

Diversion of northern rivers for irrigation in the Prairie Provinces 
is contemplated. Export to the United States has been opposed because 
(1) it wou 1 d j eopa rd i ze Canad ian Sove re i gn ty, (2) Canada mus t have time 
for a careful inventory before entering into negotiations, and (3) the 
United States should clean up its pollution before looking to Canada for 
more water. Other Canadians (Kuiper is cited) have made counterproposals 
to U.S. feelers. 

"Canadian opposition appears to be strong, but it is not as much to 
water export as to the proposals that have been made by private and public 
agencies, largely in the United States. Some of these do involve commit
ments of Canadian water rights to serving foreign needs and a low return 
to Canada for this loss of sovereignty. Opposition is based upon Canadian 
experience with shared international water.1I 

"Mutually beneficial arrangements are possible. 11 

1968-50. LONG, Stuart 
The Time Table for Imported Water . 
I r riga t i on Age V. 3, Nov. p. 16-S 16. 
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The time table given in the budget request of the Texas Water Develop-
ment Board is 

1968-69: 

1969-70: 
1970-71 : 
1972-74: 
1976: 
1977: 

1980: 
1985: 

Financing plan, prel iminary power agreements, federal 
feasibility stud ies, data gathering and analysis. 
Final report due end of 1971. 
Studies cont i nue. Reach agreement on Mississippi availability. 
Congressional funding. 
Start construction on South Texas Canal. 
Start construction on Northeast Texas reservoirs and Trans
Texas Canal. 
Start construction on Louisiana Canal. 
Begin water del ivery. 

1 968 - 5 1 . LORAN G , G 1 en n 
New IIRiver ll for U.S. Farmers. 
Farm Jn1. V. 92, Aug. p. 32C. 

The CeNAWP is estimated to cost $30 billion (1/3 of NAWAPA). 

The plan starts at Great Bear Lake (e1ev. 515) connects other Prairie 
Lakes to Lake Manitoba then supp1 ies the Dakotas, etc. to Southern Cal i
fornia. It would permit reclamation of vast areas in Canada. 

The NAWAPA and Smith plans are sketched. 

1968-52. LOWITH, Clemith A. and DE GROOT , Glenn 
Soil-Cement Pipe Bedding: Canadian River Aqueduct. 
P ro c. Ame r. Soc. C i v i 1 Eng r s. Vo 1. 94, CO - 1, p. 1 7 - 33 . 

This paper describes a fast, economical method of bedding concrete 
pipe employed on the Canadian River Aqueduct. It consists of trimming 
the trench to a circle concentric with the pipe, supporting the ends of 
the pipe section on sand pads, and forcing soil-cement grout into the 
annulus. 

1968-53. McCARTHY, Gerald T. and BARBAROSSA, Nicholas L. 
Surface Water Resources Planning in Hudson Basin. 
Proc. Amer. Soc. Civil Engrs. Vol. 94, HY-2, p. 378-389. DISC: Vol. 95, 

HY-1, p. 506-507, HY-5, p. 1726. 

As a portion of a study of the Hudson-Mohawk drainage basin through 
2020 it was concluded that New York City would then require 3934 mgd. 
Present sources would continue in use; the Hudson River would be the source 
of 1312 mgd. Upland storage reservoirs with release to the river are 
considered to be preferable to reservoirs with aqueducts. Salinity control 
on the tidal portion of the Hudson River and desal ination are rated above 
further import--which is dismissed in a phrase, without mention of the 
basins considered. 
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1968-54. McCARTY, John L. 
Reclamation Report Gives Green Light to Further Import Studies. 
I rrigation Age. Vol. 2, No. 11 (June) p. 33-35. 

The paper cites the land values and regional incomes which can be 
expected in 2020 in the High Plains with and without imported water. 
liThe local gains are dwarfed by the economic activities that would accrue 
to other areas of the nation." 

The USBR report is summarized chapter-by-chapter and comments on 
possible sources of import water are quoted. 

1968-55. MEAD, Bi 11 
They Get the Water When They Can ... and Put It Underground. 
I r riga t i on Age V. 2, No. 9 (Ap r i 1) p. 12, 14, 16, 1 8. 

Mead describes the Arvin-Edison project in Kern County, Cal ifornia 
where large quantities of water must be accommodated on an erratic 
schedule. Ground-water storage by means of two recharge areas on 
alluvial fans proved cheaper than surface reservoirs. 

The bookkeeping for water charges is compl icated. 

1968-56. MICKLIN, Philip P. 
Nature Transformation in the USSR: The Pechora-Vychegda Diversion Project. 
Dept. of Geography, Univ. of Washington. 2lp., processed. 

This paper is an investigation, with primary emphasis on the antici
pated ecological effects, of the proposed diversion of two Arctic-flowing 
rivers in European Russia--the Pechora and the Vychegda--to the Kama, a 
tributary of the Volga and, ultimately, to the Caspian Sea. 

The project was chosen for study because (1) it is technically quite 
feasible, (2) detai led information is avai lable, and (3) it resembles 
NAWAPA. 

First proposed in 1933, the project consisted of creating a single 
hike on the headwaters of the Pechora, Vychegda, and Kama to faci 1itate 
navigation. The structures consist of four earthen dams and dikes (16 km, 
12 km, 5 km, and 2 km long), two canals (62.5 km and 99 km long), two 
power stations, log chutes, and navigation locks. Many other power 
stations on the Kama and Volga would benefit from the increased flows. 
"Figures on the costs of the whole project are hard to come by, highly 
suspect, and contradictory." 

Benefits would include the provIsion of a partial solution to the 
lowering of the Caspian Sea level with its concomitant destruction of 
spawning grounds, shallowing of harbors, and increasing salinity. Improved 
access to timber, coal and other resources of northern Russia would be 
ano ther bene fit. 
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Adverse consequences include the flooding of agriculturally-valuable 
lowlands, flooding of an oi1-and-gas field, necessity of relocating 
population, climate modification, water-logging of large areas, increased 
salinity of the estuary of the Pechora, increased length of annual freeze 
since the warmest waters would be diverted, and increased danger of severe 
flood damage. 

1968-57. MIDGLEY, D. C. 
1968 Presidential Address (to the South African Institution of Civil 

Engineers) . 
Trans. South African Instn. Civil Engrs. 10: 57-68. 

Prof. Midgley cites early investigations on the Schwarz scheme and 
includes among five conclusions: 

"(C) Because our water resources are unfavorably distributed in 
space we must expect greater and greater quantities of water to be con
veyed over longer and longer distances as development proceeds ... " 

A small-scale map of the Orange-Vaal Basin shows some eight diversions 
in addition to the Orange River Project. 

1968-58. MILLER, David R. and MILLER, James P. 
Optimizing Conveyance Systems for Water Transmission. 
(1) Amer. Soc. Civil Engrs. National Convention, Meeting Preprint 603, 

San Diego, Calif. 28pp. 
(2) Civi 1 Engrg. V. 38, J.u1y p. 38-41. 

Long-distance water transmission schemes are so expensive that 
optimization studies are imperative. 

Drawing on the California State Water Project for examples, the 
authors compare canals, pipel ines, and tunnels. They discuss the 
importance of 4utomation in systems operation to provide water and power 
where and when needed without waste of water or excessive dependence on 
on-line storage, and they cite data on large-capacity high-head pumps. 

Canals involve lower head losses than pipelines but require wider 
rights-of-way and entail safety hazards. They are subjec to pollution 
and carry sediments which cause excessive pump wear. 

With better pipe lining (allowing greater deflection, and thus 
higher stresses) large steel pipe would seem to be the preferred solution 
in the future. 

Mechanical tunnel dri1 ling and uti lization of modern geologic 
know-how will further reduce costs. 

1968-59. MOSS, Frank E. 
Future U.S. Water Resource Development. 
Seminar on the Continental Use of Arctic-Flowing Rivers, Washington 

State Univ. p.133-151. 
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"Canada, the United States and Mexico can do a better job of natural 
resource care and development, a more productive job of water resource 
deve1"opment, if we do our planning in unison than if we do it separately." 

NAWAPA, modified 'possibly by an idea or two from some of the other 
plans, is stated to be a continent's salvation. Ralph Parsons is quoted 
at some length and a four-page letter from Parsons to Moss is included 
(p. 148-151). 

1968-60. NELSON, Samuel B. 
Snake-Colorado Project. 
Amer. Soc. Civil Engrs. National Meeting, San Diego, California. 16 p. 

processed. 

The Snake-Colorado Project would del iver 1.2 MAF/yr in its first 
stage and 2.4 MAF/yr ultimately through a 519-mile aqueduct from near 
Twin Falls, Idaho to Lake Mead. Seven pumping stations would raise the 
water 3100 feet; six power plants would recover 4500 ft of head for a 
net gain of 10 per cent. 

Surplus water has been indicated in the Snake by Federal studies in 
1961 even after foreseeable irrigation development in Idaho. The plan 
would aid Idaho in making ava i lable south of the Snake River irrigation 
water which cannot be obtained economically on a single-purpose develop
ment. It would provide a market for Northwest power. 

1968-61. NORWOOD, Gus 
Alaska Water Resources: A Strategic National Asset. 
Seminar on the Continental Use of Arctic-Flowing Rivers, Washington 

State Univ., p. 49-71. 

liThe ideal way to export Alaska waters is in the form of the end 
product. II 

The Yukon-Taiya project, with its 2100-ft head to tidewater near 
Skagway, is described and pictured. Stage development from 600,000 kw 
to 3 mi 11 ion kw would seem to be feasible. 

1968-62. PANERO, Robert B. and CANDELLA, Basil J. 
Super Projects. 
Proc. 4th Amer. Water Resources Conf. p. 208-217. 

Low dams on a number of South America's large rivers would create 
lakes which would overflow low divides, improving navigation and access 
to high well-drained areas, e1 iminating swamps, and creating falls for 
hydro-electric power. Sites mentioned are the Orinoco-Negro, Peruvian 
Amazon (the elevation is less than 100m at a point 4000 km from the mouth), 
Guapore-Paraguay, Amazon, and Choco Valley. 
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1968-63. PETERSON, Dean F. 
Phi losophica1 Considerations of Water-Resource Importation. 
AAAS Symposium on Arid Lands, Dal l as, Texas 30 Dec. 68. 31p. processed. 

"More is at stake than the conventional economics, the physical 
feasib i 1ity, or the problem of finding a path through the tortuous maze 
of custom , law and administrative procedure." 

Major areas of conflict are (1) area of origin vs. area of importa
tion, (2) development vs. conservation, (3) possible alternatives to 
importation, and (4) who should pay the cost? 

1968-64. PFISTERER, E. 
Hotzenwald Pumped-Storage Scheme. 
Water Power 20: 349-355, 407-413. 

The paper is primari 1y concerned with one pumped-storage plant in 
the Schluchsee complex. Maps and cross sections show several diversions. 

1968-65. PIPER, Don C. 
International Law as Environment for Municipal Litigation: The Chicago 

Diversion Cases. 
Amer. Jn1. Int1. Law 62: 451-454. 

The paper summarizes the history of permitted diversions, of 
1 itigation, and of j ud i cial review . 

Canadian objections to further diversion were not cited as a basis 
for the findings but are considered to have been a factor. 

1968-66. POSTON, H. W. and OWNBEY, C. R. 
The Great Lakes Water Resource. 
Jn1. Amer. Wtrwks. Assn. 60: 15-20. 

Litigation continues over Ch i cago's diversion of 1-2% of the annual 
Great Lakes runoff. liThe case currently before the Court has been in 
progress 8 years." The authors conjecture inconclusively on the efficacy 
of a "TVA of the Great Lakes." 

1968-67. QUINN, Frank 
Water Trans fers: Must the Ame ri can West Be Won Again? 
Geog. Review 58: 108-132. 

IIThis paper is not intended as an analysis of the economic merits 
of any specific water-transfer proposal. A more basic need is to under
stand the areal framework of historical and political reality with which 
such an analysis must contend if it is to be meaningful." 
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"Information concerning the present extent and character of interbasin ~ 
diversions has been obtained for this study directly from the agencies 
responsible for water resources administration in each of the seventeen 
Western States. Figure 1 and Table I I I summarize this information. 
Evidently, interbasin transfers exist to some extent in all but two of 
these states; the great bulk of transfers, however, occur in only four 
states, California, Colorado, Texas, and Washington .... it represents only 
a small proportion (13 percent) of al 1 water withdrawn from streamflow in 
the We s t, and a s til 1 sma 1 1 e r p ro po r t i on (4 per c en t ) 0 f tot a 1 run 0 f f . " 

Major proposed diversions sketched are the prel iminary Texas Water 
Plan, the Cal ifornia Water Plan, Northwest-Southwest diversions, and 
NAWAPA. Others are cited. 

Confl icts inherent in western aridity include local municipal-vs
agricultural and interregional. 

Intensive study of economics, ecology, and other facets of water 
transfer should precede construction . 

The paper is carefully documented with 59 footnotes. 

1968-68. QUINN, Frank 
Images of Continental Water Engineering. 
Seminar on the Continental Use of Arctic-Flowing Rivers. Washington State 

Univ. p. 29-48. 

Quinn traces the history, and pre - history, of North American diversions 
from the captures and abandonments of channels in the Ice Age, through 
the boom-and-bust canal bui Iding of the 19th century to the recent rash of 
major diversion schemes. "The possibility of creating a white elephant 
of continental proportions should give us pause." 

He tabulates eight international and twelve inter-regional plans pro
posed for North America, and mentions a few on other continents. 

He asserts that the usual attitude of the engineer is that he tends 
to think primari ly in terms of technological feasibility neglecting the 
alternatives of adjusting the habits or institutions of man. This leads 
to the pioneering approach of the Western Frontier with its emphasis on 
"Manifest Destiny" and conviction that the "deficiencies" of Nature must 
be "corrected". 

The paper is very well documented. 

1968-69. REEVES, C. C. Jr. 
West Texas Lake Basins--What Geology Tells Us. 
Proc. 6th West Texas Water Conf., p. 33-37. 
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The geological problems associated with terminal reservoir sites for 
imported water in West Texas (salinity, ancient drainage channels, piping 
of earth dikes, permeability) are possibly greater than those of securing 
the water. 

1968-70. RENNE, Roland R. 
Status of Water Research in the United States. 
Jnl. Amer. Wtrwks. Anns. 60: 749-754. 

In a list of eight possible approaches to solving water problems, 
the last three--desa1ting, weather modification through cloud seeding 
and related techniques, and importation from other areas--are regarded 
as being currently hampered by economic, political, and technical 
feas i b i 1 i ty 1 i m i ts . 

1968-71. RENNE, Roland R. 
Meeting Future Water Needs. 
Proc. 13th Annual Water Conference, Las Cruces, New Mexico. Mar. 28-29, 

1968. p. 160-167. 

New Mexico must import water by 1980 unless research produces an 
alternative means of augmenting supplies. The program to meet the 
future needs must stress (a) research, (b) planning and development, and 
(c) management. 

1968-72. REYNOLDS, S. E. 
Water Development and Planning for New Mexico. 
Proc. 13th Annual Water Conference, Las Cruces, New Mexico, Mar. 28-29, 

1968. p. 67-81. 

A survey of current activities includes descriptions and data on 
the San Juan-Chama diversion (27 mi 1es of tunnel and closed conduit, 
52,000 ac-ft/yr for irrigation, 53,000 ac-ft/yr for Albuquerque, and 
5000 ac-ft/yr for recreation in Cochi ti Reservoi r) and ' the Ute Dam and 
Reservoir with the objective of supplying eleven cities by pipeline. 

The State Engineer is studying distribution of water which wi 11 be
come available from the San Juan, Gila, and Canadian Rivers as a result 
of current or anticipated development. Import study is on the agenda. 

1968-73 . ROBINSON, J. Lewis 
The Rocky Mountain Trench in Eastern British Columbia. 
Canada Geog. Jn1. 77: 132-141. 

The Rocky Mountain trench extends 1100 miles from Flathead Lake, 
Mont. to the Liard River in Yukon. " ... a few water-hungry Americans 
have become intrigued ... 11 

Four low divides would provide easy diversions for major rivers. 
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1968-74. SARKARIA, Gurmukh S. 
California's Yuba River Development . 
Water Power 20: 5-16. 

This development is operated by the Yuba County Water Agency "in 
full compatibility with the California Water Plan. 11 

Gravity flow tunnels will carry water from the Middle Yuba to 
Oregon Creek, and from a lower point on Oregon Creek to the New Bullards 
Bar Reservoir on the North Yuba. Del ivery to the reservoir should be 
from 35,000 to 284,000 acre-ft/yr. 

1968-75. SCHNEIDER, Will iam J. 
Water Data for Metropolitan Areas. 
U.S. Geol. Surv. Water Supply Paper 1871. 397p. 

This summary of 222 areas in the United States is not always explicit 
as to whether a supply is transported over a divide or not. Areas dis
cussed include 
A LA B AMA : B i r min g ham: II rat her Ion g sup ply 1 i n e s w ill be r e qui red. I I 

CALIFORNIA: South coastal: Colorado River with augmentation from State 
~J'!".j\ Wa te r Pro j ec t 

Los Angeles: As above plus Owens Valley . 
San Francisco, San Jose: Hetch Hetchy with augmentation from SWP 
East Bay: Alameda aqueduct from the Mokelumne 

COLORADO: Colorado Springs: Transmountain diversion from Blue and Eagle Rivers 
Denver: Transmountain diversion from Fraser and Eagle Rivers 
Pueblo: Transmountain ' diversion from Eagle River 

CONNECTICUT: Several small interbasin diversions exist; more will be needed 
in the fu t u re . 

ILLINOIS: Chicago Drainage Canal. 
MASSACHUSETTS: Boston and 29 other cities suppl ied from Connecticut River 

and Merrimack River via Quabbin Reservoir. 
MICHIGAN: Many cities pipe water from Lakes Huron and Michigan. More plan to. 
NEW JERSEY: Several cities import water from the Passaic River System. The 

Raritan River Basin is considered to be a future source. 
NEW YORK: New York City secures water from reservoirs upstate. Syracuse 

is supplied by a pipel ine from Lake Ontario. Utica-Rome secures 
water by transbasin diversion. 

NORTH CAROLINA: Greensboro and Highpoint, located in the Cape Fear River basin, 
are suppl ied from Deep River and Reedy Fork. 

NORTH DAKOTA: Plans exist to divert part of the Sheyenne River into the Red 
River above Fargo. The Garrison Diversion Project is in its 
ea r 1 y stages. 

OHIO: Akron imports from the Tuscarawas River Basin and is studying import 
from Lake Erie. Cleveland gets part of its supply from the 
Rocky, Chagrin and Grand Rivers. 

OKLAHOMA: Oklahoma City and Tulsa both import from eastern Oklahoma. 
OREGON: Portland diverts from the Bull Run River, Salem from the North 

Santiam. 
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TEXAS: The Canadian River supplies Amari 110 and Lubbock. Dal las and 
Houston cross divides for part of their supplies. Midland wil 1 
secure water from Robert Lee Dam on the Colorado River. 

UTAH: Salt Lake City diverts from the Provo, Weber and Colorado Rivers. 
WASHINGTON: Seattle has closed watersheds on the Cedar and Tolt. Tacoma 

uses the Green River. 

1968-76. SCHUFLE, J. A. 
How Can We Live with a Permanent Water Shortage? 
Water Resources Bull. Vol. 4, No.4, p. 46-49. 

Rather than import water for more irrigation in the U.S. Southwest, 
it might be well to adjust to some other economic base than agri-business. 
Heavy industry, with the difficulty of waste disposal in an arid environ
ment, would be a questionable alternati ve . 

Wolman's study showed recreation to be the most lucrative use of 
water in New Mexico. 

1968-77. SCOTT, K. F.; REEVE, W. T. N.; and GERMOND, J. P. 
Farahnaz Pahlavi Dam at Latiyan. 
Proc. Inst. Civil Engrs. 39: 353-395. 

The paper is concerned primari ly with the dam 107m high on the Jaj-e 
Rud, 25 mi les northeast of Tehran, for the water supply of Tehran, hydro
electric power, and irrigation in the val ley downstream of the dam. 

Water wi 1 1 later be diverted from the Lar River through tunnels. The 
Jaj-e Rud with a catchment of 700 sq km has an annual flow of 310 mi 11 ion 
cu m; the Lar diversion will add 99 mill ion cu m. 

1968-78. SEVITZ, Robert C. 
Second San Diego Aqueduct. 
Concret e Pressure Pipe Jnl. Vol. 10, Sept. p. 3-7. 

The paper is concerned with placement problems of 22-foot sections 
of 99-inch diameter concrete pipe weighing 45 tons each. 

1968-79. SINGH, Krishan P. 
Hydrologic Design of Ramganga Dam Project. 
Proc. Amer. Soc. of Civi 1 Engrs. Vol. 94, HY-l, p. 71-93. 

The Ganga and Yamuna Rivers supply irrigation water by a rather 
involved series of canals (map, p. 73). A diversion dam on the Ramganga 
River, a tributary of the Ganga, was designed in 1963. The plan included 
(1) a 410-ft high earth and rock fill dam, (2) power production, and (3) 
a 5000-cfs capacity feeder canal for interbasin diversion. For a project 
cost of $120 million, 1.7 mi 11 ion acres can be irrigated and 135,000 kw 
can be generated. 
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The paper is concerned with availabi 1 ity and application of hydrologic 
data. 

1968-80. SNELL , John R. 
Proposed Trans-Michigan Waterway. 
Proc. Fourth Amer. Water Resources Conf. p. 201-207. 

This is a proposal to pump up to six billion gal/day from Lake Huron 
by means of seven 1 ifts totalling 300 ft to the divide between Lakes Huron 
and Michigan. Sale of water and of canal frontage should cover the costs. 
Power development on peak should cover power costs. Branches into Indiana 
and Ohio appear feasible. Municipal, industrial, and irrigation uses plus 
many forms of recreation are envisioned. Import into the Great Lakes 
Basin could balance export and consumptive use if necessary. 

A similar project on a smaller scale has been perfected for Ontario. 

1968-81. TELLER , Edward 
Application of Nuclear Energy to Water Resources Problems. 
Proc. 6th West Texas Water Conf., p. 38-44. 

Nuclear power should be available for pumping large quantities of 
water at nearly steady rates for two mills or less per kilowatt-hour. 
The energy cost for delivering Mississippi River water to Lubbock is 
estimated at $10 per acre-foot. Nuclear-exr1osion excavation should be 
used for canals and reservoirs. 

1968-82. TEXAS WATER DEVELOPMENT BOARD 
The Texas Water Plan: Summary. 
TWDB, Austin, Nov. 1968. xi ii + 50p. + pl. 

Objectives of the plan, included in a list of 27, are to 
(3) Provide fof the import of 12-13 MAF/yr plus 1.5 MAF/yr for 

transmission to New Mexico by 2020; 
(4) Deliver about 7.5 MAF/yr of supplemental irrigation water to 

North Central Texas, the High Plains, and . the Trans-Pecos; 
(5) Deliver 727,000 ac-ft/yr in the Coastal Bend area; 700,000 

in the Lower Rio Grande Valley; 200,000 in the Winter Garden area; and 
190,000 in Webb and Maverick Counties. 

"Importation of water from out-of-state sources will be essential. 
Without it, retrogression must inevitably occur in some sectors of the 
state's economy, particularly agriculture and associated agribusiness." 

Interbasin diversion, normally east-to-west, wi 11 be possible by means 
of the Trans-Texas Canal, the Coastal Canal, and some canals linking the 
Neches, Trinity and San Jacinto basins; the Guadalupe and San Antonio 
basins; and the Rio Grande and Nueces Basins (see Plate 2). 
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An assured import supply must precede any construction. 

It is expected that water wi 11 be purchased at the state lIne. 

Interest will continue in NAWAPA, etc. (p. 21, item (3)). 

"By 1985, if a supplemental surface supply of water has not reached 
the High Plains, this vast area will have begun an are~-wide retrogression 
to dryland farming which will have profound economic consequences." (p.27) 

Importation of water is essential and is economically justifiable. 

1968-83. TEXAS WATER DEVELOPMENT BOARD 
The Texas Water Plan. 
TWOB 207p. + pl. 

Part I - The Texas Water Plan. 

"Importation of water from out-of-State sources will be essential. 
Without it, retrogression must inevitably occur in some sectors of the 
State's economy, particularly agriculture and associated agribusiness. 11 

Studies are being conducted by State, Federal and Local agencies, con
sultants, and universities on many aspects of the flexible plan to supply 
the needs of the State through 2020. Major subdivisions of the Texas 
Water System will be (1) the Trans-Texas Division for the conveyance of 
water from reservoirs in Northeast Texas to the High Plains of Texas and 
New Mexico, including the supplying of the Dallas-Fort Worth and the 
North Central Texas areas en route, and including a supply for El Paso 
and the Trans-Pecos; (2) the Coastal Division supplying municipal, indus
trial, and irrigation water to the area along the coast and providing, 
by exchanges or otherwise, for the supply of San Antonio and other inland 
areas; and (3) the Eastern Division which will receive waters from the 
Mississippi River for del ivery to either or both the Trans-Texas or 
Coastal Divisions, and will provide for transfer from either of these 
divisions to the other. Economic analyses and recommendations are included. 

Part I I - Water Resources and Water Rights. 

In-State supplies can be committed only upon assurance that out-of
State replacement wi 11 be available when needed. Many sources have been 
investigated in reaching the conviction that the flood waters of the Lower 
Mississippi have the greatest feasibil ity for import: 

Part I I I - Water Uses and Requirements, and Related Water Development 
Considerations. 

Part IV - River Basin Resource~ Requirements, and Development. 

This is a basin-by-basin summary of the investigations and data in 
references [1966-29] through [1966-51]. A schematic representation of 
interbasin diversions and other information is given on a folding chart. 
(Fig. IV-12). 
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Part V - Implementing the Texas Water Plan. 

Governmental cooperation--in-state, inter-state, and state-federal-
will be required. A tentative time schedule is given. 

1968-84. THOMAS , Gerald W. and BOX, Thadis W. 
Social and Ecological Implications of Water Importation into Arid Lands. 
AAAS Symposium on Arid Lands, Dallas, Texas. 30 Dec. 68. 26p., processed. 

This weI I-documented (38 references) study outl ines the pressures for 
water import: (1) it is technologically feasible, (2) it is often economically 
feasible when secondary and tertiary benefits are considered, and (3) it may 
be necessary for the survival and growth of society. The Cal ifornia Water 
Plan, Texas Plan, NAWAPA, CeNAWP, Snowy Mountain, Amazon Lakes, and other 
schemes are sketched. 

Data are presented which indicate effects of water impoundment, 
diversion, and distribution on plants, animals, birds, insects, and man. 
A plea is made for a careful study of ecology in the planning stage of 
any import project. 

1968-85. TINNEY, E. Roy 
Planning for Massive Water Resource Development. 
Seminar on the Continental Use of Arctic-Flowing Rivers, Washington State 

Univ. p. 165-176. 

A penetrating evaluation of water planning leads to the following 
observation on water import from Canada: 

" ... it is interesting to note that some Canadians look at water export 
as an 'ominous threat ' . A more ominous threat at the moment might be to 
the American taxpayer, if he is luI led into supporting the cost of pur
chasing Canadian water and transferring it to irrigate more southwest 
American deserts before agricultural markets can support such expansion." 

1968-86. TINNEY, E. Roy 
Water for Western Federal Irrigation Projects. 
Chap. I (p. 3-11) of CAMPBELL and SYLVESTER: Water Resources Management 

and Public Policy. Univ. of Wash. Press. 

"Interregional transfers, as a solution to regional water shortages, 
should be analysed on the basis of technological obsolescence of demand, 
crop production factors in the area of water abundance, relative cost of 
water del ivery at each end of the transfer, water losses incurred by the 
transfer, and alternative methods of increasing the water suppl ies in the 
recipient regions." 

- 255 -



1968-87. TINNEY, E. Roy and QUINN, Frank J. 
Canadian Waters and Arid Lands. 
AAAS Symposium on Ar id Lands, Dallas, Texas. 31 Dec. 68. 13p. processed. 

Statements by responsible ministers and officials in Canada agree on: 
"1. Canadian waters are not a continental resource ... 

2. There is no identifiable market as yet for Canadian water in the 
United States. 

3. Canada would be unwill ing to negotiate any sale of water at present ... 
4. (An inventory) ... wi 11 take at least several years to complete. 
5. Federal and provincial governments in Canada must both agree ... 
6. Canadian waters will never be sold under conditions which would 

jeopardize their permanent ownership and their repatriation if 
and when needed in Canada. 1I 

Table II lists three U.S. diversions affecting Canada, seven existing 
in Canada, three under construction in Canada including the 24 MAF/yr 
diversion from the Churchill River into the Nelson River in Manitoba, and 
seven under consi deration in Canada. 

1968-88. TYLER, Roge r 
Water Law in Terms of Planning a Future for West Texas. 
Proc. 6th West Texas Water Conf., p. 89-122. 

Legal problems associated with the transfer of water from the Missi
ssippi River to West Texas are discussed under the ten headings: 

"l. The problem of defining the kinds of water, 
2. Interstate compacts problem, 
3. Problem of water quality control, 
4. Water rates problem, 
5. The problem as to the type of water district, 
6. Failure to include mUlti-purposes of water uses could be a problem, 
7. Pump-back power problem, 
8. Problem of protecting the Mississippi Barge Navigation Channel, 
9. The problem of financing, and 

10. The problem of people." 

The paper includes 111 footnote references plus many citations to 
legal cases. 

1968-89. U.S. BUREAU OF RECLAMATION, Region 5. 
Progress Report on West Texas and Eastern New Mexico Import Project 

Investigations. 
U.S.B.R., Amari 110, Texas. 92p. 

The 2020 total import requirement is estimated to be 16,55l,000ac-ft/ 
yr plus evaporation losses from terminal reservoirs plus conveyance losses 
to the terminal reservoirs. 
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Potential sources of import water considered were Canada (five plans); 
Columbia, Colorado, Missouri, Arkansas, Red, Rio Grande, Mississippi, and 
Texas Gulf Basins; weather modification, and desalination. 9nly the 
Lower Mississippi seems worthy of intensive study. 

Nine routes are developed in some detai 1. Storage and distribution 
are discussed. 

Conclusions reached are (1) that the import is physically feasible if 
the Mis sis sip p i R i ve rca n be shown to have sur p 1 u s wa te r, ( 2 ) i r rig a t ion 
cannot pay the total cost, and (3) "Continuation of the investigation is 
warranted." 

1968-90. UNITED STATES WATER RESOURCES COUNCIL 
The Nation's Water Resources: The First National Assessment. 
50 sections, individually paged. 

The summary concludes with the statement "Any study of such alterna
tive means [of meeting water requi rements] should include consideration 
of transfer of water between basins, interstate and international terms 
and conditions of such possible transfers, protection of areas of origin, 
economic alternatives avai lab1e to the areas of need, and the national 
interest in both areas of origin and need." 

Of the twenty regions into which the nation is divided for this study 
water transfer (import, export, or internal) is mentioned in the analysis 
of all but three: Ohio River, Tennessee River, and Columbia-North Pacific. 
Hawai i and Puerto Rico now utilize some interbasin diversions and more 
are foreseen. 

1968-91. VANDERTULIP, John J. 
Water Importation--Current Outlook. 
Proc. 6th West Texas Water Conf., p. 22-32. 

"Importation of water to West Texas is an essential part of the 
Texas Water Program." 

The activities of the Texas Water Development Board are 1 isted. 

Needs of the Lower Mississlppi River Basin must be satisfied before 
export can be anticipated. Due to seasonal variation in flow, this will 
require the provision of storage. 

1968-92. VAN NESS, William 
A Survey of Washington Water Law. 
Chap. 15 of CAMPBELL and SYLVESTER: Water Resources Management and Publ ic 

Pol icy (p. 204-253). Univ. of Wash. Press. 
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The water code of Washington expressly permits diversion of water 
for use in another state or in Canada unless the law of the other state 
prohibits similar diversions to Washington. The author observes that 
some states have county of origin or basin of origin restrictions. 
" ... an interstate compact between states could not prevent the export of 
a region~s water, if Congress passes legislation authorizing such a 
dive rs ion. " 

1968-93. WARNICK, C. C. 
Historical Background and Philosophical Basis of Regional Water Transfer. 
AAAS Symposium on Arid Lands, Dallas, Texas. 30 Dec. 68. 30p., processed. 

An extensive history of early irrigation developments in the Near 
East, Egypt, Peru and Arizona with emphasis on diversions is followed by 
brief descriptions of the Colorado River Aqueduct, the Owens River Aqueduct, 
the California Water Plan, the Colorado-Big Thompson Project, the Fryingpan
Arkansas Project, the Central Utah Project, the San Juan-Chama Diversion, 
and the Central Arizona Project. Tables and maps of twenty actual and/or 
proposed North American plans are included. 

The phi losophical basis is discussed under 
(1) Need for regional growth and expanding of the economy, 
(2) Social welfare of a region or nation, 
(3) Wisdom of visionary leaders, 
(4) Agency ambition and agency-perpetuation, 
(5) Professional challenge. 

In conclusion, more planning and the seeking of more alternatives 
are advocated. 

62 references are 1 isted. 

1968-94. WEINBERG, Edward 
Intrastate, Interstate and International Legal and Administrative Problems 

of Large-Scale Water Transfer. 
AAAS Symposium on Arid Lands, Dal las, Texas. 30 Dec. 68. 24p. processed. 

Law is regarded as a means of recording pol itical compromises tidily. 
"The law is a tool to achieve an end not a series of obstacles or hurdles 
to be surmounted." 

Precedents, particularly in the Central Arizona Project Act, have been 
set for protecting areas of origin. 

International transfer would raise problems of sovereignty of a joint
venture operation. NAWAPA is discussed as a prototype with no mention 
being made of separate developments with a point of del ivery at the boundary. 

1968-95. WESTERN STATES WATER COUNCIL 
Second Annual Report: 1967. 
WSWC Portland, Ore. 33p. 
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The Rules of Organization are repeated from the First Annual Report 
[1967-125]. Annex 4 sets forth "Principles-Standards-Guidelines" including 
many references to interbasin transfer including the statement that these 
principles "shall not be considered as any support or advocacy for the 
diversion of water from one river basin to another." Protection of basin 
of origin . and state of origin is spelled out in many statements. 

Study of diversion wi 11 continue. 

1968-96. WHEELER, Reid C. 
A Brief Summary of Canada's Water Resources. 
Seminar on the Continental Use of Arctic-Flowing Rivers, Washington State 

Univ., p. 73-95. 

"Southern British Columbia does not appear to be a source for possible 
future export." The southern portionsof the Prairie Provinces are water
short areas at present. They are in the process of importing water for 
agriculture and the petroleum industry. Southeastern Canada could divert 
some more water to the Great Lakes. 

Northern Canada would appear to be a source of exportable water. 

1968-97. WHETSTONE, George A. 
Interbasin Diversion of Water. 
Proc. Fourth Amer. Water Resources Conference. p. 490-498. 

IIlnterbasin diversion schemes range in size from the grandiose conti
nental projects to the pumping of irrigation water from an ephemeral lake 
with a portable rig and a few feet of hose. They range in purpose through 
water supply for municipal ities and industries, power, irrigation, navi
gation, recreation, fish and wildlife, to include a few examples of flood 
control, si It control, and alleged cl imate control. They are frequently 
multi-purpose. 

Even more than in intra-basin developments, the political obstacles 
tend to be more formidable than the financial or technical. 

Examples of Australian, African, and Eurasian projects and proposals 
are sketched." 

1968-98. WHETSTONE, George A. 
Mississippi River Water Plan for Plains, New Mexico Proposed. 
The Cross Section Vol. 15. Nov. '69, p. 4. Jan. '69, p. 4. 

The Mississippi River is the most promising short-range source of 
import water for the High Plains. Canadian water, not water rights, would 
appear to be obtainable by negotiation to augment the Mississippi if 
necessary or, probably later, for del ivery by some modification of CeNAWP. 
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1968-99. WILLIAMS, Roy E. 
Comments on Water Transfers and Related Problems in Urban Areas. 
Ground Water Vol. 6, Nov. p. 6-10. 

lilt may be advisable to investigate the feasibil ity of redistributing 
our population according to available water and space in 1 ieu of reallocating 
water to already over-populated areas." The Pacific Northwest should be 
an excel lent site for such increased population. 

Will iams compares six plans for diversion of Arctic-flowing waters. 
"With the exception of generation of power, the Tinney plan appears to 
offer several advantages over the others." 

1968-100. WILMOT-MORGAN, E. P. 
Notes From Aborad: Hong Kong. 
Jnl. Instn. Water Engrs. 22: 597-599. 

Water from China is now mixed with a high-salinity local source 
(Plover Cove) to provide an acceptable supply. 

1968-101. WRIGHT, James F. 
River Basin Management, An Interstate Approach. 
Proc. Amer. Soc. Civil Engrs. Vol. 94, WW-3, p. 287-295. DISC: Vol. 95, 

WW-2, p. 222-223. 

The Delaware River Basin has an area of 12,500 sq mi and a population 
of 6.5 mi 11 ion. It suppl ies water to 23 mi 11 ion people. The Delaware 
River Basin Commission assumes jurisdiction of the river during emergencies. 
Control reverts to the river master to operate by formula in normal 
situations. 

1968-102. YARBROUGH, Donald B. 
Laws and Programs Pertaining to Water and Related Land Resources. 
Texas Water Development Board Report 89. 34p. 

"Transbasin diversion is prohibited when it results in prejudicing 
any person or property in the watershed of origin." In addition, the 
Board's planning powers are 1 imited "as to interbasin transfer of water 
to that volume of water in excess of the amount needed to supply the 
reasonably foreseeable water requirements of the river basin of origin 
for the next 50 years." 

1968-103. YORDANOV, Liubomir S. 
Bulgaria's Hydro-Power Potential. 
Water Power 20: 368-375. 
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liThe waters of one rivercourse have been diverted to another over 
long distances, as is the case with the Iskar, Maritsa, Mesta, Arda, 
Strouma, and other rivers." 

11 ••• the Sestrimo cascade will need 320 separate water catchments and 
245 km of collecting conduits (of which 49 km will be tunnels); the Mesta 
system will have 247 km of collectors including 83 km of tunne1s." 

A map (p. 370) shows the diversions augmenting the Batak system. 

Multi-purpose development is usual. Pumped storage is frequently 
employed. 

1968-104. SYMPOSIUM [E. Roy TINNEY, Editor] 
The Continental Use of Arctic-Flowing Rivers. 
Washington State Univ. 176p. 

This collection of nine papers dealing with many aspects of possible 
diversion of arctic-flowing rivers for use elsewhere contains the following 
eight abstracted separately: 

DWORSKY, Leonard B. The Relationship between the United States and 
Canada. p. 1-27. [1968-27]. 

QUINN, Frank. Images of Continental Water Engineering. p. 29-48. 
[1968-68]. 

NORWOOD, Gus. Alaska Water Resources: A Strategic National Asset. 
p. 49-71. [1968-61]. 

WHEELER, Reid C. A Brief Summary of Canadals Water Resources. p. 73-
95. [1968-96]. 

DAVIDSON, A. T. Canadian Management of Canada's Waters. p. 97-115. 
[1968-23]. 

MOSS, Frank E. Future U.S. Water Resource Development. p. 133-151. 
[1968-59]. 

CASTLE, Emery N. The Economics of Massive Inter-Basin Water Transfers. 
p. 153-163. [1968-16] and 

TINNEY, E. Roy. Planning for Massive Water Resource Development. 
p.165-176. [1968-85]. 

1968-105. ANON. 
Six-State Water Plan Proposed. 
Amer. City. Vol. 83, June p. 164. 
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The Beck scheme would divert 10.2 MAF/yr from the Missouri below 
Fort Randall Reservoir where the annual flow ranges from 9 to 16 MAF/yr 
with an average of 13 MAF/yr. Eleven dams and pumping plants would 1 ift 
the water via a 17,000 cfs-capacity canal 2800 ft to northwestern 
Nebraska. Gravity flow would supply Nebraska, Colorado, Kansas, New 
Mexico, Oklahoma, and Texas . Pumped-storage operation would raise the 
overall system load factor as a power benefit. 

1968-106. ANON. 
Diversion Scheme to Reduce Sal ine Water Flow into Murray. 
Aqua 19: 158-161. 

Salt derived from seepage of natural groundwater, augmented by 
return flows from irrigation, will b~ partially control led on a temporary 
basis by two projects. 

1. About 8000 ac-ft/yr of return flow from the Sunraysia Irrigation 
area will be diverted to a nearby depression where it will evaporate. 

2. Pumps with 60 cfs capacity will be installed on Barr Creek to 
divert irrigation return flow in the amount of about 9000 cfs to four 
lakes. 

Each of the projects wil l intercept about 27 tons of salt per year. 

1968-107. ANON. 
Saline Drainage Divers ion Projects Complete to Operating Stage. 
Aqua 20: 66- 67. 

The Sunraysia Project which diverts saline drainage water from Lake 
Hawthorn by means of a 7.5-mi1e aqueduct, and the Kerang Pro j ect ~/hi ch 

diverts as much as 400 tons of salt per day are operational. Both pro jects 
divert water which would otherwise flow to the Murray River near Mi ldura 
and near Ke rang. 

1968-108. ANON. 
Austral ia Contributes to Huge Pakistan Water Scheme. 
Australian Civil Engrg. Vol. 9, Feb. p. 33-35. 

Eight major 1 ink canals ten to eighty mi les in length will convey 
water from the western rivers in the Indus basin to areas formerly supplied 
by the eastern r i vers. Since the canals run counter to the general slope 
of the land they are designed with a grade of 6 in/mile to conserve 
elevation and thus be able to serve a greater area. 
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1968-109. ANON. 
Big Regional Development for Western Austral ia. 
Austral ian Civil Engrg. V. 9, March p. 9 

Major dam sites would seem to exist on the Fortescue, Harding, 
Sherlock, Shaw and Coongan Rivers to provide a surface supply to the 
Ashburton and Pilbara district. Studies are imminent. 

1968-110. ANON. 
Snowy Projects Abandoned. 
Australian Civil Engrg. Vol. 9, June p. 7. 

Recent revisions of the Snowy Mountains plan have eliminated three 
underground power stations, two dams and a pondage. Pumped-storage 
proved to be a more economical method of accompl ishing the desired objectives. 

Study is being given to the utilization of the 700,000 ac-ft/yr of 
Snowy River water flowing to the sea. 

1968-111 . ANON. 
Melbourne plans to ensure its future water supply. 
Austral ian Civi 1 Engrg. V. 9, July p. 9-11. 

Melbourne's present supply is from a closed catchment of 277 sq mi 
on the Yarra River. It will be augmented by diverting the Thompson 
River, this latter being augmented by diversions from the Tanji1 and 
Aberfe1dy, and four creeks tributary to the Yarra below the present 
watershed. 

The resulting supply will be five times the existing one. 

1968-112 . ANON. 
$117 million Sydney Water Scheme. 
Australian Civil Engrg. V. 9, July p. 17-19. 

Sydney plans to solve its water problem to the year 2000 by diverting 
a portion of the flow of the Shoa1haven River. The works required are 
described. A map and tentative timetable are given. 

1968-113. ANON. 
New Storage to Augment Supply for Mornington Peninsula (Victoria). 
Australian Civil Engrg. V. 9, July p. 21, 23, 25. 

The Mornington Peninsula was originally supp1 ied by a diversion from 
the Bunyip River. Later the Tarago was also diverted to augment the 
supply. A third phase consists of building a high dam on the Tarago to 
increase the quantity. 
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1968-114. ANON. 
Queensland River Diversion. 
Austral ian Civil Engrg. V. 9, Oct. p. 7. 

A proposal has been made to connect the Herbert and Burdekin 
Rivers in Northern Queensland by a 24-mi open cut. This was also part 
of the old Bradfield scheme. 

1968-115. ANON. 
Western Australian Water Pipe1 ine. 
Australian Civil Engrg. Vol. 9, Dec. p.2. 

The initial step in a long range plan for regional power and water 
development in the Ashburton-Pi1bara district will be th~ construction 
during 1969 of an 84-mi water pipe1 ine to del iver 3 mgd from ground
water at Mil lstream to supply Dampier and Karratha. 

1 968 - 1 1 6 . AN 0 N . 
Big Wheel over Tahoe. 
Cast I ron Pipe News Vol. 35, Sept-Oct. p. 10-13. 

To preserve Lake Tahoe, all sewage effluent is to be exported from 
the Basin. Two states and five counties are involved. 

Some of the Cal ifornia shore exports effluent 27 mi les to Alpine 
County, Cal if., for irrigation. Douglas County, Nevada, exports effluent 
via a lOOO-ft lift involving difficult construction problems to lands in 
the Carson Valley, Nev., for irrigation. 

1968-117. ANON. 
Could These Dams Catalyze South American Development? 
Civi 1 Engrg. V. 38, Jan. p. 82. 

Robert Panero has proposed low dams which would drown headwaters of 
adjacent rivers thus forming a 280-mi1e alternative to the Panama Canal. 
Other dams would create lakes linking the Amazon with the Orinoco and 
Paraguay Rivers. 

Biologists are concerned as are 100,000 inhabitants of two cities 
which would be flooded. Silt could wreak havoc. 

1968-118. ANON. 
Long Man-Made River Proposed for Mid-West. 
Civi 1 Engrg. Vol. 38, Feb. p. 89. 
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Beck proposes to divert 13 MAF/yr from the Missouri near Ft. Randall 
Dam, S.D., pump it 200 miles up the Niobrara River in eleven steps, and 
let it flow south by gravity in a canal 22 ft deep with 148 ft top width, 
and 60 ft bottom width to irrigate 53 mill ion acres. The 940-mi le long 
scheme would cost 3 to 3.5 bil lion dollars. Pumped storage power is 
envisioned. 

1968-119 . ANON. 
Which Water Plan? [Summary of ASCE Convention Papers, San Diego] 
Civi 1 Engrg. Vol. 38, Apr. p. 66-67. 

Projects discussed included NAWAPA, Nelson's Snake-Colorado, and 
Stetson's Ye11owstone-Snake-Green. The Cal ifornia State Water Project 
was reviewed. 

1968-120. ANON. [Summary of Great Lakes Water Resources Conference] 
Divert Treated Effluent Away from the Great Lakes? 
Civil Engrg. V. 38, Aug. p. 52-55. 

This review of the Conference features the proposal of William 
Ackermann that such cities as Milwaukee, Toledo, Cleveland, and Buffalo 
follow the pattern set by Chicago of diverting treated effluent over 
low divides into adjacent river basins to ease eutrophication of the 
Great Lakes. Other examples of exporters of effluent include Seattle 
and Madison, Wisc. 

Problems involved include finding substitute water to maintain lake 
levels, and securing acquiescence from the receiving basin. 

1968-121. ANON. 
The Central Arizona Project. 
Civil Engrg. Vol. 38, Dec. p. 92. 

The Central Arizona Project Act makes it possible for Arizona to uti lize 
1.2 MAF/yr of its Colorado River allocation of 2.8 MAF/yr. Eight projects 
in Colorado, Utah, and New Mexico were included in the legislation. In
vestigation of water import to the Coldrado River Basin was "put off" for 
ten years. 

1968-122. ANON. 
South Africa's Orange River Project. 
Civil Engrg. and Pub. Wks. Rev. 63: 555. 

This is a brief survey citing the Orange-Fish tunnel, 51.5 miles 
long, which wi 11 be the world's longest. 
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1968-123. ANON. 
Water Importation. 
The Cross Section Vol. 15. August p. 2-3. 

For water to be imported to the High Plains of Texas it will be 
necessary that a district be created or otherwise authorized to contract 
for the users. Several possibilities appear to exist. The legislature 
could create such a district with special powers. Alternatively, it could 
be created under existing law. Perhaps a true master district with 
existing water districts being integrated into it would be preferable. 
A decision must be reached sooner or later. 

1968-124. ANON. 
Reservoir Salts Hong Kong's Tea. 
Engrg. News-Record Vol. 180. 11 Jan. p. 30. 

After the Plover Cove Reservoir was completed in early 1967 it was 
drawn down in anticipation of the normal June-September rainy season. 
With a dry bottom when rain finally came in August, the salt content 
went to 1200ppm. Dilution with water from China and other sources cut 
this to 823ppm. USPHS Standards 1 imit salt content to 250ppm. 

1968-125. ANON. 
$2-Bi11 ion Water Plan Attacked. 
Engr. News-Record 180: 11 Jan . p.32. 

Contra Costa County, on the delta of the Sacramento River, has filed 
suit to prevent the State of Cal ifornia from proceeding with plans to 
transfer water from north to south charging that salt water encroachment 
accompanying lower discharges of the Sacramento River could damage crop 
land. 

1968-126. ANON. 
Caracas Goes Over the Hill for 24-Hour Water. 
Engrg. News-Record Vol. 180. 1 Feb. p. 28-30. 

A 58-mile steel pipe1 ine, 74- to 85-inches in diameter, wi 11 convey 
138 mgd to Caracas from the Guarico River with about 2625 ft of net 1 ift 
requ ired. 

1968-127. ANON. 
Central Arizona Plan May Make It Yet. 
Engr. News-Record 180: 8 Feb. p. 26. 

A "package dea1" including construction in both upper and lower 
Colorado River Basins appears to be headed for passage. 
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... 
The Bill leaves unanswered the questions of (a) how to augment the 

flow of the Colorado, (b) whether or not to build Hualapai Dam in Grand 
Canyon, and (c) the priorities in the Lower Basin. Controversy will 
continue. 

1968-128. ANON. 
Solution at Last? Central Arizona Project Passes House Committee. 
Engrg. News-Record Vol. 180. 4 Apri 1 p. 31. 

The bill leaves unanswered the basic question of where the water 
wi 11 come from. 

1968-129. ANON. 
Colorado River Bill Clears House. 
Engrg. News-Record Vol . 181. 12 Sept. p. 13. 

The Central Arizona Project will bring 1.2 MAF/yr to the Phoenix
Tucson Area via the 200-mile Granite Reef Aqueduct with an 820 ft lift 
in four pumping plants. The 1 ift to Tucson is 2000 ft. Cal ifornia's 
allocation of 4.4 MAF/yr is protected. A ten-year moratorium was placed 
on the study of transbasin diversion. 

1 968 - 1 30 . AN 0 N . 
Brazi 1 Reverses River for Power. 
Engr. News-Record, Vol. 181. 31 Oct. p. 28-29. 

The Capivari River is being dammed and diverted to the Cachoeira 
River by means of 13.5 miles of tunnel. An underground powerhouse with 
an installed capacity of 250,000 kw ' wi11 uti lize the 2500-ft fall. 

1968-131. ANON. 
,.,. 

South Africa Dam Job Moves Despite Floods. 
Engr. News-Rec. Vol. 181. 14 Nov. p. 26, 27, 33. 

The paper sketches the Orange River plan and lists the contractors 
and consultants. 

Verwoerd Dam is designed for a 1000-year flood of 1.1 mill ion cfs. 
Completion in 1971 is anticipated. 

The Orange-Fish tunnel (the world's second longest) is under active 
construction. 51.5-mi1es long and l7.5-feet in diameter, it will deliver 
2000 cfs . Intakes at four levels wi 11 permit selection of water of 
lowest silt content. The tunnel wil 1 be 200 to 1150 feet below the 
surface. 
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1968-132. ANON. 
Piracy on the Missouri: They're Out to Steal our Water. 
Guardian, May p. 7. 

A South Dakotan maintains that the threat to divert from the 
Missouri to the Southwest is much less serious than the insistance of 
down-river states on flow to maintain navigation. V. T. Hanlon is 
quoted as advocating diversions from the Missouri in South Dakota to 
maintain dying lakes. 

1968-133. ANON. 
New Bill Urges Study of Diverting Missouri Basin Water to Seven States. 
Irrigation Age Vol. 2, Jan. p. 32-52, 32-54. 

This note sketches the Beck scheme to divert water from the Missouri 
and cites congressional requests for a feasibility study. 

1968-134. ANON. 
Arctic Circle Water Tossed Into Big Import Possibi 1 ity Hat. 
I rrigation Age V. 2, Jan. p. 32-515. 

Tinney's CeNAWP scheme with an ultimate price of $30 bil lion is 
summarized, and its susceptibility to development by stages is emphasized. 
Few natural obstacles need be surmounted and reclamation of Canadian swamp
land would be a welcome by - product. 

1968-135. ANON . 
Agricultural Water Highl ights. 
Irrigation Age. Vol. 2, May p. 35-36. 

In an attempt to appease Canadian opposition to NAWAPA and Northwest 
opposition to Columbia River diversion, Lewis ~. Smith proposes tapping 
the Liard and MacKenzie in British Columbia and Alberta, transporting the 
water in $50 billion worth of tunnels and canals to 17 western states and 
southern Alberta. Storage would be in Centennial Val ley Reservoir, 
Montana-Idaho, rather than in the Rocky Mountain Trench. A crude map is 
included. 

Diversion would reach 80 MAF/yr by the year 2068, and 150 MAF/yr by 
2168 . Multiple reuse is proposed. 

1968-136. ANON. 
Water stands up to be heard ... and it is heard on several key questions. 
Irrigation Age V. 3, Nov. p. 16-S9, 11, 13-15. 

This is a report of a hearing of the Texas House Interim Water Study 
Committee in Hereford, Texas (5 Oct. 68). 
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Thirty witnesses in eight hours testified on future ownership of 
ground water (should remain with landholder), probable price tag on imported 
water ($20 per acre-foot plus 10% tax increase suggested), and on the forma
tion of a master district to contract for imported water. 

1968-137. ANON. 
Manapouri Tests Manis Abi lity. 
New Zealand Engineering 23: 29-33. 

Lake Manapouri (55 sq mi at E1ev . 610) and Lake Te Anau (138 sq mi 
at Elev. 670) will be tapped to supply an underground powerhouse with 
16,000 cfs. Discharge to Doubtful Sound wi 11 be by means of a six-mile, 
30-ft diameter tunnel. Four miles of the tunnel have been excavated. 

1968-138. ANON. 
What's Happening to the Oxbow Scheme? 
South Afr ican Indust ry and Trade V. 64. Jan. p. 29, 31, 33. 

EDITORIAL (p. 29) Seventeen Years! 

" ... seventeen years seems inordinately long (to negotiate) ... " 

"While the advantages which would accrue to Lesotho are perhaps more 
dramatic than those which South Africa would gain, the Republ ic will cer
tainly be no loser." 

News Story (p. 31, 33) 

The Oxbow--and Kau extension as Phase II--development is sketched. 
Agreement has been reached but the plans are not yet published. 

1968-139. ANON. 
Value of the Oxbow Scheme. 
Trans. So. Afr . Instn . Civ. Engrs. 10: 132-133. 

An agreement, with details as yet unannounced, has been reached 
between Lesotho and the Repub1 ic of South Africa on Oxbow. From 6000 
sq ml In the Lesotho Highlands 48% of the flow is south to the Orange, 
39% east to the Tugela, and 13% west to the Vaal. 

1968-140. ANON. 
Multi-Purpose Projects: South Africa. 
Water and Water Engrg. 72: 19. 

A contract for the first 17 miles of the Orange-Fish tunnel has 
been let for £9,199,900. Lettings of the other two segments are scheduled 
for April 1968 and some later date. The tunnel should be complete within 
5.5 years. 
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The water will irrigate 240,000 acres, supply 24 mgd for towns along 
the Fish and Sundays Rivers, and supply 40 mgd for industrial use in 
the Port El izabeth-Uitenhage area. 

1 968 - 1 4 1 . AN 0 N . 
Multi-Purpose Projects: U.S.S.R. 
Water and Water Engrg. 72: 19. 

"An underground aqueduct, nearly 29 miles long, is being built in 
Armenia to carry the waters of the River Arpa to Lake Sevan, situated 
over 6500 ft above sea level." The water is to be used for power on 
the River Razdan, an emissary of the lake, and for irrigation. 

1968-142. ANON. 
Private Bills: Ely Ouse-Essex Water. 
Water and Water Engrg. 72: 23. 

A bill has been deposited in Parliament to permit the diversion of 
water from the Ely Ouse in the area of the Great Ouse Water Authority to 
the headwaters of the River Stour in the area of the Essex River Authority. 
Restrictions and procedures are discussed. 

1968-143. ANON. [EDITORIAL] 
Watersheds and Catchments. 
Water and Water Engrg. 72: 46. 

Water is now being pumped from the Thames Valley to the Lee Val ley, 
and proposals exist for pumping from the Ouse into the Rivers Pant and 
S tou r. 

IIWater supply is a national problem. Boundaries, whether watersheds 
or administrative divisions, have no relevance." 

1968-144. ANON. 
The Batang Padang Hydro-Electric Scheme in the State of Perak, Malaysia. 
Water and Water Engrg. 72: 131-135. 

The lower stage of the Cameran Highlands scheme, will produce 480 
million kwh/yr. 

The upper stage, completed in 1963, diverted the headwaters of the 
Sungei Bertam and Sungei Te10m which formerly reached the sea on the east 
coast into the Sungei Batang Padang which drains to the west coast. The 
lower stage combines the tailwater from the upper-stage power house with 
some tapped tributaries of the Sungei Batang Padang and a diversion of 
the Sungei Woh. A 13-mile tunnel and other construction features are described. 
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1968-145. ANON. 
Singapore's Johore River Project. 
Water and Water Engrg. 72: 173-183. 

Singapore, on an island, has existing intakes on some small mainland 
streams. A recently completed 16-mile long 66-in main to the Johore 
River has increased the supply by 30 mgd. A second stage will add 
another 30 mgd. The paper is concerned primarily with treatment plants 
and processes. 

1968-146. ANON. 
Water Power: British Isles. 
Water and Water Engrg. 72: 284. 

The headwaters of the River Nevis are being diverted to increase 
the supply to Lochaber. A catchment of 2 1/4 sq mi with 100 inches of 
rain per year will yield some 3125 million gallons/year. 

1968-147. ANON. 
Water Supply Abroad: South Africa. 
Water and Water Engrg. 72: 284, 367. 

A plan announced for the Western Cape involves building Tweewater 
K100f Dam in the Riviersanderend Valley and transferring water to the 
upper Berg River by tunnel. 

The Spioenkop Dam on the Tugela will supply the Vaal with 150 mgd 
via pumping to the Wilge River. 

The Bridle Drift Dam, pilot scheme for the Oxbow, was completed in 
June 1968. 

Interpace has been awarded a contract for a 50-mile pipeline from 
Voelvlei Dam to Cape Town's reservoir. A 60-in line will del iver 40 mgd. 
It will include a 2000-ft tunnel and a 400-ft crossing under the Berg River. 

1968-148. ANON. 
Multi-Purpose Projects: South Africa. 
Water and Water Engrg. 72: 370. 

Costs of the Orange River Project have risen from R85 million in 
1962, and R130 mi 11 ion in 1964, to R240 mi 11 ion now. [1 Rand = $1.40]. 
The tunnel diameter has been increased from 16.75 ft to 17.25 ft. 
Bloemfontein will be supp1 ied from the Caledon River rather than by 
pipe1 ine from the Orange. 
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1968-149. ANON. 
The Shoa1haven Scheme. 
ABST. from Sydney Water ~Qard Jnl . , Oct. 68, p. 39-58. 
Water and Water Engrg . 73: 270-271 . 

The Shoalhaven scheme is regarded as the only source in reasonable 
distance for a supply for Sydney and environs through the year 2000. It 
is adaptable to stage development and will permit the supplying of the 
three present systems which are poorly articulated. The first phase 
would involve damming the Kangaroo River and lifting the water to the 
Wingecarribee River with possible pumped-storage hydro-electric develop
ment. A second phase would involve placing dams on the Shoa1haven River. 
Third phase development remains flexible. 

1 968 - 1 50 . AN ON. [E D I TO R I A L : G . R . B a mb e r ] 
Hydrology in South Africa. 
Water Power 20: 299-300. 

This is a revi ew of Prof. D. C. Midgleyls Presidential Address to 
the South African Institution of Civil Engineers [1968-57] with 
emphasis on hydroelectric development. 

1968-151. ANON. 
The Farahnaz Pah1avi Project. 
Water Power 20: 305- 314. 

The Farahnaz Pahlavi dam near Tehran regulates the flow of the 
Jaj-e Rud an d Lava rak Rud for municipal supply, irrigation and power. 

Plans exist to divert the Lar River which now flows to the Caspian 
into the Farahnaz Pahlavi reservoir by means of a tunnel. A 900m 
difference in level wi 11 be developed for power. 

The paper describes the facilities recently completed. 

1968-152. ANON. [EDITORIAL: G. R. Bamber] 
Water-Resource Planning and Hydro Power . 
Water Power 20: 385-386. 

Hydro power often increases the feasibility of water resource develop
ments. liThe idea that hydro-electric development is viable only in 
mountainous a reas has been outmoded by the advent of the tubular turbine, 
which has brought about an economic breakthrough in harnessing low heads. 11 

T. R. Anand is commended on his study of diverting Arctic-drainage 
rivers of Canada southward with hydro-electric developments being included 
in the projects. 
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1969-1. ALBERTA DEPARTMENT OF AGRICULTURE 
P.R. I .M.E.: Alberta's Blueprint for Water Development. 
Water Resources Division, Development Planning Branch, Alberta Dept. of 

Agriculture. 8p. + map. 

In Alberta, 11% of the streamflow serves 85% of the population. To 
rectify this, P.R. I .M.E. proposes local developments to hold snowmelt 
in headwater reservoirs and a basin-by-basin diversion of surplus waters 
from Arctic-flowing streams as needs arise. 

1969-2. BANKS, Harvey 
Water Issues Facing West Texas. 
Proc . 7th West Texas Water Conf., p. 32-39. 

Obstacles to water import include competition for funding at 
Federal and State levels, competition with other irrigated areas, the 
160-acre 1 imitation, and opposition in the Mississippi River states. 

"0ne of the major justifications for the importation of water to 
this area is the maintenance of the existing agricultural economy. Once 
that economy is destroyed, or declines significantly, the justification 
for importation is lost." 

A master district must be establ ished soon. (IUse of the local ground
water must be fully integrated with use of the imported v-Iater. " 

1969- 3. BELLAMY, J. L.; AUBREY, K. G.; and MACPHERSON, P. M. 
The Development of Water Resources for Sydney. 
Jn1. Instn. Engrs. Australia 1.1: 113-121. 

I - The History of Sydney Water Supply. J. L. Bellamy. 

Diversions were recommended by a Royal Commission appointed in 1867. 
A majority recommended the Nepean River; one commissioner advocated developing 
the Warragamba. Both basins have been developed--the Nepean 1880-1941, 
the Warragamba 1937-1969 with some pipelines yet to be completed. 

I I - Investigations into Means of Augmenting Sydney Water Supply. K. G. 
Aubrey and P. M. Macpherson. 

The Shoalhaven River which enters the Pacific about seventy miles 
south of Sydney will be d.eveloped by diversion into the Nepean and 
Warragamba for storage. Other rivers could be tapped but are less satis
factory. A pumped storage development, the Kangaroo-Kitzroy, appears 
attractive. No conflicting uses have been encountered. 

1969-4. BINGHAM, Jay R. 
A Review of Inter-regional and International Water Transfer Proposals. 
Western States Water Council, Salt Lake City, Utah. l3p. 
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The paper describes Canadian pol itical institutions and discusses 
Canadian attitudes on water. It describes the sal ient features of 22 
water transfer proposals with some relevant pol itical background. All 
are in too tentative a state at present to provide bases for serious 
compa rison. 

A 30-item bibliography is included. 

1969-5. BOSWELL, Howard B. 
The Texas Water Plan. 
Symposium on Aspects of the Diversion of Mississippi River Water to 

Texas and New Mexico. Ruston, La. 19 June. p.24-29, 136-154. 

"Texas does not have within its borders enough water to meet our 
expected needs beyond 1990-2000. This is due primarily to the fact that 
some 75 per cent of the water used in Texas is ground water and much of 
this water is being used faster than it is being recharged." By 2020 
it will be necessary to import 12 to 13 MAF/yr in addition to making 
full use of Texas' surface and ground water resources and those available 
under compact agreements . 

The lower Mississippi River below New Orleans appears to offer the 
quickest and most economical source of surplus water--provided there is 
a surplus--for import. Cooperation of the Mississippi Basin states is 
sol ici ted. 

1969-6. BOSWELL, Howard B. 
Water for West Texas Through the Texas Water Plan. 
Proc. 7th West Texas Water Conf., p. 1-6. 

The Texas Water Plan is a flexible guide; its timetable, however, 
is critical. Water must reach the High Plains by 1985. 

"There can be no start of construction of any conveyance unit of 
the Texas Water System until we have assurance that there wi 11 be enough 
water avai lable from out-of-state to justify such conveyance." 

liThe principal problems are people and money." 

1969-7. BUCK, A. C. 
The Johore River Project--Singapore. 
Jnl. Instn. Water Engrs. 23: 13-57 + pl. 

Singapore has had plans for a Johore River supply since 1920. Land 
acquisition difficulties and tidal flows compl icated intake site selection. 
The paper emphasizes treatment processes, structural design, construction 
and operation. In discussion the president raised the possibi 1 ity that 
lithe pol itical masters of the country where the intake was situated could 
be awkward with Singapore if they wished--and here there was perhaps a 
possibility of international complications." 
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1969-8. CHUNNETT, E. R. P. 
The Swakop Dam: A New Water Source for Windhoek. 
Trans. South African Instn. Civil Engrs. 11: 187-188. 

The Swakop, the nearest major river to Windhoek, is being dammed to 
double the city's supply. With a catchment of 3000 sq km at the damsite 
having an annual precipitation of 16 inches, the reservoir will store 
four times the mean annual runoff. A 62-km pipeline with pumping stations 
wi 1 1 be requi red. 

1969-9. CLAYTON, Bi 11 et a1 
A Report to the Governor and to the 61st Legislature by the Interim Water 

Study Committee. 
Austin, Texas. 90p. 

Recommendations of the Interim Water Study Committee included legis
lation estab1 ishing Master Water Authorities with power to contract for 
imported water, curbing waste of ground water to prove good faith in 
seeking import water, and providing for state ownership of imported water 
in the event that those waters were transported in state-owned or operated 
faci lities or in navigable streams. 

Hearings throughout the state are summarized in support of the committee's 
recommendati ons. 

1969-10. CLAYTON, Bill 
Legisla tion Which Affects Water Resources. 
Proc. 7th West Texas Water Conf., p. 7-15. 

After summarizing the Texas Water Plan, Clayton describes 13 bills 
introduced in the current legislative session to augment it. "House 
Bill #181 provides that imported waters become the property of the State 
of Texas if those waters are transported through any State owned or 
operated facilities or the beds and banks of any of the navigable streams 
within Texas for use within the State." The importance of master districts 
is emphasized. 

1969-11. CULP, Russell L. and MOYER, Harlan E. 
Wastewater Reclamation and Export at South Tahoe. 
Civil Engrg. Vol. 39, June p. 38-42. 

To prevent pollution all sewage is being exported out of the basin 
after receiving tertiary treatment. Power costs alone amount to $120 per 
mill ion gallons. Capital investment has amounted to $28-mil 1 ion for the 
1770-ft of 1 ift and 27 miles of pipe to a reservoir in Alpine County. 
The primary concern of the paper is with the treatment plant and processes. 
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1969-12. DEL ARENAL C., Rodo1fo 
Water Resources of Mexico. 
Water Resources Bull. Vol. 5, No.1, p. 19-38. 

Interregional diversion is receiving consideration in Mexico to modify 
the current situation which finds 70.8% of the nation's water in 14.9% of 
its area. Most transport will involve pump lifts to the central plateau. 
The Northwest Hydraul ic Plan is being augmented slowly. A Gulf of Mexico 
Plan for transporting water from the Panuco River via 650 km of channels 
along the coast toward the Rio Bravo is under study. 

1969-13. FEDERATION OF ROCKYMOUNTAIN STATES 
Rationale: Western States Water Augmentation Concept. 
Natural Resources Counci 1, June 9-11, Unit D-4. 3p. processed. 

The Western States Water Augmentation Concept [Lewis G. Smith] 
envisions use of the Liard River to supply 17 western states and the 
Prairie Provinces, thus providing for population dispersion in both 
nations as a preferable alternative to mega1opo1ae. The individual 
freedom of mobil ity would appear to justify federal funding, such funding 
to be based on a long-time repayment schedule and a formula which con
siders social, as well as economic, benefits. 

A diversion of 40 MAF/yr (the Liard contributes 60 MAF/yr to the 
Mackenzie's 300) should provide 80 MAF/yr of useable water at a total 
cost of $90-bi11ion (1969 values). 

Careful study by non-governmental agencies free from jurisdictional 
roadblocks should be undertaken soon. 

1969-14. FREDERIKSEN, Harald D. 
Design of Cal ifornia Aqueduct. 
Proc. Amer. Soc. Civil Engrs. Vol. 95, IR-2, p. 307-328. 

To take full advantage of computer surveillance and control a detailed 
scheme of operation must be adopted prior to final design. The criteria 
governing the design of the control system and, hence, the faci1 ities of 
the Cal ifornia Aqueduct were 

1. Maximum re1 iabi1ity and safety, 
2. Allowance for specific emergencies, 
3. Limitation of number of off-on cycles of pumps, 
4. Adoption of standard sizes with provision of a spare, and 
5. Restriction of canal drawdown rate to allow drainage of saturated 

banks. 

1969-15. GILEADI, Aviva and TALLEY, Wi lson K. , 
Nuclear Excavation of an Elat-Dead Sea Waterway. 
Proc. Amer. Society of Civil Engrs. Vol. 95, WW3, p. 329-335. 
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Seismic hazards make a canal from the Gulf of Aqaba to the 
Mediterranean east of the Suez Canal unacceptable for nuclear excavation. 
For a canal from the Gulf of Aqaba to the Dead Sea the cost is stated to 
be competitive. Navigation and power are suggested uses. 

1969-16. HARGRAVE, Bert 
Canadian Prairie Waters: Excerpt from a Speech at a Water Conference, 

Wenatchee, Wash. 7 Apr. 
Reclamation Vol. 9, June p. 4. 

Publ ic attitude in Canada toward export is cool to hostile. 

Dominion and provincial governments have adopted the attitude that 
Canadian needs must be better defined before action is undertaken. 

"Academic and economic people [are interested] in the tremendous 
potential value of our water resources when viewed as an exportable 
commodity ." Time to export wi 11 be measured in generations rather than 
in decades. 

,/ 

1969-17. JONSSON, T. 
The Vestmannaeyjar Water Scheme, Iceland. 
Jn1. Instn. Water Engrs. 23: 254-258. 

Vestmannaeyjar Island, 7 1/2 miles off Iceland's south coast, has 
a population of over 5000 formerly supplied by rainwater collected on 
roofs and led to cisterns. Groundwater becomes saline quickly when 
pumped. A mountain spring at elev. 722 ft suppl ies water via 14 miles 
of 250mm pipe on the mainland. A submerged pipe1 ine of 102mm was laid 
and wi 1 1 be paralleled as needed. Pumping is required. 

1969- 1 8. LAWSON, J. D. 
Developments in Water Handling and Management. 
Austral ian C ivi 1 Engrg. Vol. 10, Feb.p. 29-34. 

Examples of water problems are cited for the Netherlands, Israel, 
West Germany and North America. Potential appl ications of the solutions 
to Australian conditions are conjectured upon. 

In Israel the "National Water Carrier" which conveys water from Lake 
Tiberias via channel, tunnel and pipe with inputs and outputs en route is 
described. 

In North America the possibility of ,Canadian export is sketched. 
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1969-19. LOVELL, Troy Lynn 
A Comparison of System Designs and Operations for the Transmission of 

Large Volumes of Water to West Texas. 
A Thesis for the M. S. in C. E. Degree. Texas Tech, Lubbock. 68p. 

liThe object of this thesis is to study and compare a number of the 
most plausible operational schemes and the resulting designs for this 
proposed Trans-Texas Division system. 

The problem is approached in this study by means of a series of steps. 
First, a system was formulated from an examination of the Trans-Texas 
Division. Next, a procedure was developed to analyze and design the com
plete system on the basis of logical engineering criteria and in the 1 ight 
of a number of assumptions. Along with this analysis and design, a cost 
estimate for the system is included. Finally, a computer program was 
devised which simulates the complete procedure of making a system examina
tion, design, and cost estimate. This program was then used to examine 
several system schemes and to make an economic comparison of these different 
cases. 11 

1969-20. MOSES, Raphael J . 
Western States Water Council: A Status Report. 
Western Water Congress. Wenatchee . 6p. proc. 

This is a review of the 1 ife to date--less than four years--of the 
WSWC. liThe first major mistake we made was to emphasize inter-regional 
water transfers. As you all know, this is a thorny problem not easily 
to be resolved. 11 Accomplishment has occurred on other subjects. 

1969-21. POLL, Charles 
Water Import Systems for Arid Land Development. 
International Symposium on Increasing Food Production in Arid Lands. 

Monterrey, Mexico p. 43-54. 

Undocumented references are made to colossal schemes for Austral ia, 
the Congo-Tchad Basins, Iraq to Egypt and Saudi Arabia, and Canada to 
West Texas. MUSHEC (Mexico-United States Hydroelectric Commission) 
proposes diverting water from Tehuantepec to Yucatan and the u.S. Southwest 
plus diversion from the Mississippi River at the Old River distributary 
channel. This would be complementary to NAWAPA. 

All such plans are stated to be feasible from the standpoints of 
engineering , construction and f i nance. IIPolitically all these plans suffer 
because of national attitudes and the attitudes of the general public with 
respect to water. 11 

1969-22. PRIMUS, C. L.; PAUL, L.; and ANDERSON, I. H. 
Water Diversion Proposals of North America. 
Alberta Department of Agriculture, Water Resources Division. 42p. + maps. 
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Seven proposals for export of Canadian water to the United States are 
examined and out1 ined. A map of each is included. The projects are 

North Amer i can Water and Power All iance (NAWAPA). Parsons Co. p. 2-10. 
[1964-13, 1967-92] 

Western States Water Augmentation Concept. Lewis Smith p. 11-18. 
[1969-28] 

Canadian Water Export. E. Kuiper. p. 19-24. 
[1966-15, 1967-67, 1968-45] 

The Grand Canal Concept. T. W. Kierans. p. 25-29. 
[1966-13] 

The Central North American Water Project (CeNAWP). Roy Tinney. p. 30-33. 
[1967-111] 

Proposed Great Lakes - Pacific Waterways Plan. Ivan Decker. p. 34-36. 

Decker's canal would begin at Prince Rupert, B.C., run up the Skeena 
River with 850 ft of 1 ifts, thence over the Cascade Range by rai 1, along 
the Nechako and Fraser Rivers to the Rocky Mountain Trench, into the 
Peace River via the Parsnip River, and thence across the Prairies by means 
of a series of diversions. 

The Magnum Canal. K. Magnusson. p. 37-39. 

Magnusson proposes to divert in a series of steps from theLiard River 
across the Prairies to the Souris River and then supply irrigation demands 
in the Midwest. 

Summary. p. 40. 

Interest has existed for years and can be expected to intensify. 

1969-23. QUINN, Frank 
Is Water Different? 
Proc. Amer. Water Resources Assn. Symposium "Water Balance in North America./I 

Quinn argues that water is different. Water rights 1 ie in its use, 
not in its possession. The freedom to alter or dispose of them is not 
the same as with other types of property. Diversion of water jeopardizes 
rights to return flow or to the enjoyment of natural habitat which has no 
parallel in commodities such as oil, gas, or electricity. 

liThe search for a more effective market mechanism will continue. It 
is suggested, however, that convenient analogies with developments in 
other resource fields are no substitute for assessing all of the dimensions 
of water to which peop le attribute va1ue." 

1969-24. RAYNER, F. A. 
Apathy Defeats Amendment 2. 
Cross Section Vol. 15, Aug. p. 1-4. 
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Amendment No.2 on the Texas ballot on 5 August 69 would have permitted 
the state to issue $3.5-bi11 ion in additional water development bonds. 
It was defeated by a margin of 6277 votes with only 18% of the registered 
voters going to the polls. A map shows the counties for and against and 
a table lists (by county) 1965 estimated population, votes for and against, 
total votes cast, precentage of voters for and against, ratios for or 
against, number of registered voters, and percentage of registered voters 
vot i ng. 

1969-25. SHABAD, Theodore 
Existence of Ara1 Sea in Question. 
Soviet Geography: Review and Translation 10: 145-146. 

Due to consumptive use on the tributaries inflow to the Ara1 Sea is 
predicted to be zero by 1990. Interbasin diversion from the Ob' River 
at Kamensk with a later stage including tapping the I rtyseh River with 
a branch to the Caspian Sea is under study. 

1969-26. SHALLOW, P. G. D.; GERRARD, R. T.; and GREEN, D. W. 
The Influence of Climate on Hydro-Electric Development in Malaya and 

Some Design Features of the Batang Padang Scheme. 
P ro c . Ins tn. C i v i 1 Eng r s. 43: 45- 70 . 

The Batang Padang scheme, completed in 1963-1967, impounds three 
rivers and supplements the flow by diversions from five tributaries. 
Jungle growths and sedimentation have required heavy maintenance. 

1969-27. SMITH, Joe H. Jr. 
Wa t e r for a Th irs t y Con tin e n t : A Con den sat ion 0 f the "~I est ern S tate s 

Water Augmentation Concept" by Lewis G. Smith 
I r riga t i on Age . Vo 1. 3, Ap r. p. 1 0 - 1 5 . 

Sources suggested for augmenting western water supp1 ies are (1) 
British Columbia, Yukon and the Northwest Territories, (2) the lower 
Columbia, (3) the James Bay Drainage, (4) the Lower Mississippi, and 
(5) cloud seeding, renovation and desal ination. 

The best prospect is considered to be the Mackenzie River (325 MAF/yr 
discharge to the Arctic) or the Laird (60 MAF/yr to the Mackenzie). Major 
storages in the Smith Plan would be the Rocky Mountain Trench (which would 
become a 960-mi 1e long boating and recreation area), the Reservoir behind 
Libby Dam, Montana, and Centennial Valley (50 MAF @7000 ft elevation) in 
southern Montana . 

1969-28. SMITH, Lewis G. 
Toward A National Water Plan. 
Supplement to April Issue of I rrigation Age. 24p. 
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Beginning with evaluations of the population explosion and assuming 
that means can be found for stabilizing at approximately five times the 
present population in 200 years, Smith explores means of supplying water 
to a bill ion Americans. His studies indicate that this can best be done 
by a western system based on the Laird and Mackenzie Rivers, the Rocky 
Mountain Trench, and a radiating distribution system; and by a diversion 
of tributaries of James Bay supplying the Great Lakes region. of Canada 
and the United States. Data and maps in the text, together with a lucid 
description, illustrate his concept. 

1969-29. SNEL, J. 
Problemes d'aujourd'hui et de demain: la gestion de l'eau dans Ie domaine 

international. (Problems of Today and Tomorrow: Water Management 
in the International Domain). 

Technique de l'Eau t. 23, Mars. p. 15-24. 

European boundaries were frequently established along water courses 
when these were considered to be more nuisance than benefit. The resulting 
multi-nation insistance on sovereign rights to pol lute is stifl ing. The 
basic principles for international cooperation in full water management 
have not yet been stated. 

Litigation has resulted when nations have uni laterally diverted water 
from international streams. The case of Belgium's diversion from the 
Meuse to the Escaut to supply a navigation canal to the detriment of the 
Netherlands is cited. Clandestine supplying of domestic consumers in 
border areas is said to be common. Several cases on the Belgium-Luxemburg 
and Belgium-Netherlands borders are cited. 

1969-30. TROMMERSHAUSEN, W. E. 
A New Water Resource Plan for the Great Plains Including Importation from 

Canada. 
Western Water Resources Institute. Santa Fe, N. Mex. 2lp. + pl. 

This modification of the Beck Plan, for diverting surplus waters of 
the Missouri River via stair-step reservoirs up the Niobrara River and 
thence via canal to the Pecos Valley, proposes an augmentation of the 
Missouri River from Arctic-flowing rivers of the Canadian prairies. 

Pumped-storage operation would enhance the economic feasibil ity. 
A major secondary benefit would be the dilution of salt water--surface 
and ground--east (downstream) of the canal. 

1969-31. U.S. WATER RESOURCES COUNCIL 
Proposed Water Resources Counci 1 Report on the Sabine River Comprehensive 

Basin Study, Texas and Louisiana. 
WRC 17p. 
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This is a summary of a report initiated in 1962. It is emphasized 
that "during the conduct of this study, criteria to be used in the planning 
process changed considerably .... It wi 11 also be necessary to consider any 
effect the East New Mexico-West Texas Diversion Study may have on this 
plan .11 

Exports from the Sabine were estimated to be 1.5 bgd by 1980 and 
1.4 bgd by 2020. Further study of imports and exports appear to be 
necessary. 

1969-32. WATTS, Calvin T. and LAFLEUR, Robert A. 
Proposed Diversion of Mississippi River Water from the Viewpoint of the 

Basin of Origin. 
Symposium on Aspects of the Diversion of Mississippi River Water to Texas 

and New Mexico. Ruston, La. 19 June. p. 9-23. 

The most important factor supporting the expansion of industry in 
the Mississippi River Val ley is the abundance of fresh water. Louisiana 
is currently preparing a State Water Plan, scheduled for completion by 
31 Dec. 1971, with the five objectives of determining (1) present and 
predicted needs, (2) available supply, (3) water deficient areas including 
estuaries and marshes which may have less than optimum supply, (4) alterna
tive plans for serving all Louisiana's needs, and (5) legislation required. 

Federal pol icy on diversion being unclear, the Mississippi River Val ley 
states are all preparing water plans, are asking for an evaluation of 
continental sources before any diversion commitments be made, and are 
considering some legal policy of non-permanent diversion to protect their 
long-term unforeseen needs. 

1969-33. WELLS, Dan M. and MARMION, Keith R. 
An Analysis of Water Needs for Arid and Semi-Arid Lands. 
Intl. Symposium on Increasing Food Production in Arid Lands. Monterrey, 

Mexico. p. 19-29. 

Water "need" is a function of price. The priori ty accorded to 
agricultural use of water in arid regions is unjustified "if mankindls 
objectives are to make human 1 ife richer rather than simply rrore abundant." 

The economics of import should include considerations of secondary 
benefits and reuse of water. 

1969-34. WHETSTONE, George A. 
Water as a Commodity in International trade. 
Proc. 5th Amer. Water Resources Conf. 

International trade in water has been ptooeered by coastal or island 
city-states , by areas subject to boundary revision after a water supply 
system had been establ ished, by informal accommodations among good 
neighbors, and by co-riparians agreeing to negotiate on compensation as 
an element in water allocation. Specific examples are described. 
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For Canadian water export, the criteria of Laycock [1966-16] and 
Kuiper [1968-45] are cited and it is emphasized that development will 
necessarily be by Canadians for sale at the border. 

1969-35. WHETSTONE, George A. 
Water Divers ion a la Fran~aise. 
The Cross Section Vol. 15, Apri 1 p. 2, 4. 

This paper reviews the Canal de Provence project for the supply 
of Marse i lle with domestic and indus t rial water and of the Departements 
of Var and Bouches-du-Rhone with irrigation water. It draws lessons 
for the importation of wa t er to the High Plains of Texas by pointing out 
(1) the united f ront presented by Provence in securing the project, (2) 
the rational design of efficient facil ities, (3) the multi-purpose 
nature, and (4) the avoidance of expensive condemnation for right-of-way. 

1969-36. WHETSTONE, George A. 
Louisianans Anticipate Finding that the Mississippi has a Surplus Flow. 
Cross-Section Vol. 15, Ju l y p. 2-3. 

This is a summary of the symposium on "Aspects of the Diversion of 
Mississippi River Water to Texas and New Mexico" held at Louisiana Poly
technic Institute, Ruston, La., 19 June 1969. The proceedi~ of the con
ference are scheduled for publ ication in the fall of 1969. The fol l ow i ng 
papers, of which preprints were available, are abstracted e l sewhere : 

WATTS , Calvin T. and LAFLEUR, Robert A.: Proposed Divers ion o f 
Mississipp i River Water from the Viewpoint of t he Basin of Ori g in . 
[1969-32]. 

BOSWELL, Howard B.: The Texas Water Plan [1969-5]. 

1969-37. WHETSTONE, George A. 
Continental Water Schemes. 
Proc. ICASALS Arid Lands Symposium, Texas Tech, Lubbock, Texas. 

Each 'of the continents has been the subject of proposals to redistribute 
its natural runoff artificially. Two such projects--the Snowy Mountains 
Scheme of Austral ia and the Orange River Project of South Africa--are under 
construction. Whi le neither attempts to supply the needs of an entire 
continent, each covers substantial portions of its continent and involves 
interstate and/or i nternational development. 

Several proposals exist, with varying degrees of support, for diverting 
Arctic-flowing rivers of Siberia and Russia to arid southern regions. 
Proposals for connecting the Plata and Amazon drainages in South America, 
with many international ramifications, are under active study. 
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In North America some twenty interstate, interprovincial, or inter
national schemes have been actively proposed. Several would appear to 
be feasible for immediate construction with consideration being given to 
ultimate interconnection on a large scale. In particular, the supplying 
of the High Plains could well be a two-phase project with dependency 
being placed on the Mississippi River in the first phase, and with 
Canadian water being added at some more remote time. 

1969-3B. WHETSTONE, George A. 
The Changing Attitude in Interbasin Transfer ef Water. 
Proc. 7th West Texas Water Conf., p. 40-45. 

A brief review of municipal diversions along the Pacific Coast and 
of the proposals for diversions from the Columbia Basin to the Colorado 
Basin and from the Mississippi River to Texas and New Mexico is fol lowed 
by an analysis of Canad ian attitudes on water sale. Many Canadians regard 
such sale as an opportunity for Canada. They insist, however, that only 
water, not water rights , be included and that development be by Canadians, 
not by an international or foreign entity. 

1969-39. ANON. 
Texas Plans BOO-mile-long Water Canal. 
C ivi 1 Engr. Vol. 39. Feb. p. 9B. 

An BOO-mi le Trans-Texas canal will carry more than 10 MAF/yr to 
arid West Texas where a pipel ine will begin and then run to El Paso. A 
400-mi le coastal canal "would extend down the Gulf Coast, under Galveston 
Bay, to the lower Rio Grande Valley" with a capacity of 4.B45 MAF/yr. 
The primary purpose is irrigation . 

1969-40. ANON. 
Water and Choice in the Colorado Basin. 
Civil Engrg. Vol. 39, June p. Bo-82. 

This review of the highlights of a National Academy of Science report 
of the same name cites the $1 .3-bi 1 1 ion cost of the Granite Reef Aqueduct 
to carry 1.2 MAF/yr to the Central Arizona Project and suggests that alterna
tives were bypassed. Those proposed by the N.A.S. for future similar 
studies are 

(1) Import, desalinate , or augment rainfall. 
(2) Reduce consumptive use and waste by better irrigation practices, 

real istic pr i cing policies and reuse of water. 
(3) Transfer from low-value to high-value uses. 

Research is necessary to clarify the alternatives. Greater public 
participation in decisions is desirable. 
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1969-41. ANON. 
Texas Unveils 50-year, $10-Bil1ion Water Plan. 
Engrg. News-Record. Vol. 182. 2 Jan., p. 12. 

This is a survey of the Texas Water Plan [1968-83] with an in
accurate map showing diversion near the Arkansas-Louisiana border for 
the Trans-Texas Canal and near the Coast for the Gulf Canal. 

Comparisons are made with the 1966 pre1 iminary plan [1966-52], and 
the time table is summarized. 

"S ome water officials in Arkansas, Louisiana and Missouri have 
already raised object ions to the Texas plan. Their major fear is that 
the quantities of water needed would require withdrawals from the 
Mississippi on a year-around basis, rather than just during the flood 
per i 0 d s 0 f s p r i n g and ear 1 y s u mme r . I I 

1969-42. ANON. 
Take Water From Canada? Or Salvage It Here? 
Engrg. News-Record. Vol. 182. 13 Feb. p. 12-13. DISC: 27 Mar. p. 6. 

Summarizing high1 ights of the ASCE Convention in New Orleans, Smith 
is quoted as finding Canadian opinion in favor of export. The Federation 
of Rocky Mountain States (8 governors) is giving Smith1s Western States 
Water Augmentation Concept serious study. 

Smith1s scheme would collect water principally from the Liard, a 
tributary of the Mackenzie, transport it through the Rocky Mountain 
Trench for storage in Montana (50 MAF storage), and distribute it to 
15 states and the Canadian Prairies. 

DISC: GIBSON, F. W. L. (Kitimat, B.C.) 11 ... the voters in British Columbia 
and the rest of Canada are becoming more and more disenchanted with the 
exploitation of our natural resources by American capital. 11 

1969-43. ANON. 
Foes Battle Diversion of Churchi 1 1 River. 
Engrg. News-Record. Vol. 182. 20 Feb. p. 29. 

A group of University of Manitoba faculty and attorneys for 600 
Indians are attempting to block the Rat River-Burntwood River diversion 
of up to 80% of the flow of the Churchi 11 into the Nelson. A 5% increase 
in cost would yield a 50% increase in power potential. 

The dissidents favor a low-head pumping scheme instead. 

1969-44. ANON. 
Peru Studies Ucayal i River Dam. 
Engrg. News-Record Vol. 182. 10 April p. 69. 
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Peru has announced plans for a $500,000 prel iminary study of one 
of the Panero scheme dams--at Orellana on the Ucayali River. A dam 
100 feet high, 6 mi les long, backing up a reservoir 125 miles long by 
30 miles wide is envisioned. 

1969-45. ANON. 
Guatemala Digs' Instant Head'. 
Engrg. News-Record Vol. 182. 22 May p. 76-77. 

A trans-mountain diversion from the Rio Michatoya via tunnel to 
the Rio Pajal developing 2343 ft of usable head has added 60,000 kw of 
peaking power. 

1969-46. ANON. 
Gordon Dam Project Opens Tasmania's Empty Quarter. 
Engrg. News-Record Vol. 182. 5 June p. 32-33. 

Three dams creating two lakes in rugged country with rainfall 
exceeding 150 in/yr constitute the first phase of the Gordon Project. 
The Huon River is blocked with a 102-sq mi drainage area creating Peddar 
Lake with an outlet to the Gordon River Val ley. Later phases will divert 
more rivers for more power. 

1969-47. ANON. 
Water Diversion Study Fi res Uproar in Ontario. 
Engrg. News-Record Vol. 183,24 July p. 23. 

Ontario and the Dominion are studying a plan to route a series of 
rivers now flowing to Hudson Bay to Lake Superior. Elaborate surveys 
have been completed on the Winisk River. "The scheme would make possible 
massive water sales to the United States, a controversial proposal in 
Canada." Dams would be placed on the Winisk, Attawapiskat, Winiskisis, 
and Albany Rivers, among others, for hydro power and diversion. 

1969-48. ANON. 
Blast Pulls the Plug in Alaska Lake. 
Engrg. News-Record. Vol. 183, 14 Aug. p. 16. 

Long Lake, storage reservoir for the Snettisham power project near 
Juneau, Alaska, has been pierced by blasting a plug 135 ft below its 
surface. With the lake drawn down, a dam wi 11 be built and a diversion 
tunnel to the powerp1ant wi 11 be dug. 

1969-49. ANON . 
Water Supply Abroad: South Africa. 
Water and Water Engrg. 73: 237. 
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The Spioenkop Dam, under construction on the Tugela River, will 
supply an estimated 150 mgd via pipel ine to the Wi 1ge River, thence to 
the Vaal River. I rrigation of 14,800 acres in the Bloukrantz River 
Valley and 6330 acres in the Tugela Valley are included in the total 
development. 
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Oued Djen Djen 
Wecke1 
Corde11e & D. 

Roudaire's Sea 
Roudaire 
Helene 
Hauet 
Rouda ire 
Guisan 
Anon 

ANGOLA - SOUTH WEST AFRICA 
1926-5 Treaty 
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EGYPT: Qat ta ra 
1933-1 Ball 
1960-12 Anon 
1961-3 Gohar 
1967-7 Bassler 
1968-5 Bassler 

ETHIOPIA: Red Sea--Danca1i 
1940-3 Dornig 
1946-1 Albertel1 i 

LESOTHO - SOUTH AFR I CA 
1965-5 Carter 
1966-4 Carter 
1966-93 Anon 
1967-56 Hyde 
1968-138 Anon 
1968-139 Anon 

MOROCCO: Bin El Ouidane 
1954-1 Bowman 
1955-20 Anon 

SOMALI REPUBLIC: Lac AssaI 
1954-12 Vadot 
1954-13 Whetstone 
1955-10 Le Grain 
1961-4 Hassan 

SOUTH AFRICA: General 
1961-8 Olivier 
1966-96 Anon 
1966-98 Anon 
1967-72 Midgley 
1967-154 Anon 
1968-57 Midgley 
1968-147 Anon 
1968-150 Anon 

SOUTH AFRICA: Assegai--Pongola 
1967-35 Everwyn 
1968-29 Everwyn 



SOUTH AFRICA: Cape Town 
1967-78 Morr is 

SOUTH AFRICA: Orange-Fish 
1957-14 Anon 
1962-20 Anon 
1962-21 Anon 
1963-1 Bowker 
1963-8 Midgley 
1963-10 Robinson 
1966-64 Anon 
1966-88 Anon 
1967-106 Strohl 
1967-150 Anon 
1968-4 Ba rr i e 
1968-122 Anon 
1968-131 Anon 
1968-140 Anon 
1968-148 Anon 

SOUTH AFRICA: Tugela-Vaal 
1967-73 Midgley 
1967-152 Anon 
1969-49 Anon 

SOUTH AFRICA: Vaa 1 
1961-6 Midgley 
1962-9 Robinson 
1965-29 Schulz 

SOUTH WEST AFRICA: 
1963-9 RSA 

SOUTH WEST AFRICA: 
1969-8 Chunnett 

AUSTRALIA 

AUSTRALIA: General 
1945-1 Idriess 
1946-2 Lang 
1949-8 Upton 
1951-21 Anon 

Basin 

General 

Windhoek 

AUSTRALIA: 
1945-2 
1949-3 
1950-6 
1953-1 
1953-26 
1954-11 
1956-23 
1956-30 
1957-5 
1958-7 

Snowy Mountains 
Main 
Loder 
Hudson 
Dexhe i me r 
Anon 
Stewart 
Anon 
Anon 

Danrl -et al 
Falconer 
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1958-13 Leech 
1959-7 Hay 
1960-2 . Grange r 
1960-8 Anon 
1960-9 Anon 
1961-2 Diesendorf 
1961-18 Anon 
1962-6 Hudson 
1962-7 Hun te r & H 
1962-8 McLeod 
1963-22 Anon 
1964-2 Dann et al 
1965-35 Anon 
1965-46 Anon 
1966-78 Anon 
1967-13 Bowman 
1967-28 Diesendorf & J 
1967-55 Hudson 
1967-57 Johnson et al 
1967-123 Warrell 
1968-110 Anon 

AUSTRAL I A: New South Wales: 
Fish Rive r 
1961-16 Anon 

AUSTRALIA: New South Wales: 
Hunter River 
1961-17 Anon 

AUSTRALIA: New South Wales: 
Sydney 
1951-18 Anon 
1960-10 Anon 
1964-3 Egan & MeG. 
1968-112 Anon 
1968-149 Anon 
1969-3 Be 11 amy et a1 

AUSTRALIA: Queensland: 
Bradfield Scheme 
1940-2 Bradfield 
1941-1 Bradfield 
1942-1 Bradfield 
1944-1 Marsha 11 
1945-1 Idriess 

AUSTRALIA: Queensland: 
Herbert River 
1962-18 Anon 
1966-63 Anon 
1968-114 Anon 

AUSTRALIA: South Australia: 
Gene ra 1 
1929-4 Wi 1 ton 



AUSTRALIA: South Australia: 
Adelaide 
1933-2 Eaton 
1961-15 Anon 
1962-11 Skinner 
1962-17 Anon 
1966-66 Anon 
1967-134 Anon 
1967-137 Anon 

AUSTRALIA: South Australia: 
Lake Eyre 
1967-100 Scholes 

AUSTRALIA: South Australia: 
Morgan-Whyalla 
i962-16 Anon 
1964-20 Anon 
1966-65 Anon 
1967-132 Anon 
1968-38 Horton & B 

AUSTRALIA: South Australia: 
Murr~yRiver - H~hndorf 
1966-61 Anon 
1967-133 Anon 
1967-134 Anon 
1967-137 Anon 

AUSTRALIA: South Australia: 
Murray River-Stockwell 
1965-37 Anon 
1966-59 Anon 
1966-61 Anon 

AUSTRALIA: 
1953-8 
1969-46 

AUSTRALIA: 
1910-2 
1910-5 
1917-3 
1920-3 
1927-2 
1959-4 
1963-2 
1964-21 
1964-28 
1965-1 

Tasmania: General 
H-E Corrmission 

Anon 

Tasmania: Great Lake 
Cori n 
Anon 
Anon 
Anon 
Cox 
Co1ebateh et a1 
Colebateh et al 
Anon 
Anon 

Ballantine et a1 
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AUSTRALIA: Tasmania: Mersey-
Forth 
1966-60 

AUSTRALIA: 
1954-20 
1954-28 

AUSTRALIA: 
1949-1 
1958-6 
1958-8 
1958-12 

AUSTRALIA: 
1962-19 
1965-34 
1965-36 
1966-62 
1967-135 
1967-136 
1968-111 

Anon 

Tasmania: 
Anon 
Anon 
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Barker: 
Eas t 
Green 
Horsfall 

Victoria: 
Anon 
Anon 
Anon 
Anon 

Anon 
Anon 
Anon 

Tungat i nah 

General 

Melbourne 

AUSTRALIA: Sunraysia and Barr Creek 
1968-106 Anon 
1968-107 Anon 

AUSTRALIA: Victoria: 
Tarago-Bunyip 
1959-6 Green 
1959-11 Maver 
1966-85 Anon 
1968-113 Anon 

AUSTRALIA: Victoria: 
Wannon River 
1962-15 Anon 

AUSTRALIA: Western Australia: 
General 
1949-2 Davies 

AUSTRALIA: Western Australia: 
Ashburton and Pilbara 
1968-109 Anon 
1968-115 Anon 

AUSTRALIA: Western Australia: 
Coolgardie-Kalgoorlie 
1898-1 Anon 



1898-2 Anon 
1898-3 Anon 
1898-4 Anon 
1898-5 Anon 
1905-1 Palmer 
1911-5 Symposium 
1911-6 Anon 
1916-2 Anon 
1917-2 O'Brien and Parr 

NEW ZEALAND: General 
1967-83 Natusch 

NEW ZEALAND: Braeburn 
1952-22 Anon 

NEW ZEALAND: Lake Coleridge 
1912-1 Anon 
1915-2 Anon 
1921-2 Anon 
1927-2 Cox 

NEW ZEALAND: Deep Cave 
1956-29 Anon 

NEW ZEALAND: Lake Manapouri 
1966-72 Anon 
1967-14 Bowman 
1968-137 Anon 

NEW ZEALAND: Mangahao 
1925-3 Anon 

NEW ZEALAND: Tongariro 
1967-25 Davie 
1967-53 Howard 

EURASIA 

ASIA: Middle East 
1949-7 Smi th 
1953-9 lonides 
1955-6 Doron 
1956-9 Hirsch 
1967-26 Dean 

EUROPE: General 
1953 -18 Anon 

EUROPE: Balkans 
1955-11 Marinov 
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ABU DHAB I: 
1967-151 Anon 

AFGHANISTAN: 
1967-46 

.. 
Gunze1 

AUSTRIA: Gene ra 1 
1966-99 Anon 

AUSTRIA: Vienna 
1967-39 Gat tinge r &:,_ K 

AUSTRIA - GERMANY 
1950-11 Treaty 

AUSTRIA - ITALY 
1923-5 Treaty 

AUSTRIA - YUGOSLAVIA 
1956-20 Treaty 

BELGIUM 
1969-29 Snel 

BRUNEI 
1968-11 Campbe 11 

BULGARI A 
1968-103 Yordanov 

BURMA 
1954-10 Logan 

CEYLON 
1951-10 Anon 
1956-28 Anon 

CYPRUS 
1967-65 Konteatis 

FI NLAND - NORWAY 
1951-9 Treaty 

FORMOSA , 
1921-3 Anon 

FRANCE: General 
1967-11 Bechaux 

FRANCE: Bas Rhone 
1965-7 Delord 
1966-1 Astier 



FRANCE: Gascogne 
1965-22 Morel & B 

FRANCE: 
1928-1 
1948-5 
1952-10 

Lac de la Girotte 
Haegelen 
Anon 

Whetstone 

FRANCE: Lac Lanoux 
1959-9 Layl in & B 
1959-10 MacChesney 

FRANCE: Mont Cenis 
1963-21 Anon 
1967-89 Perrier & R 
1968-46 Lajeat & M 

FRANCE: Montahut 
1967-120 Vi~ 

FRANCE: Montpezat 
195 1-7 Seive 
1954-26 Anon 
1956-17 Storey 

FRANCE: Par is 
1914-1 Anon 
1932-5 Anon 
1963-4 Furon 
1966-24 Ricommard 

FRANCE: Provence 
1956-11 Lefebvre 
1957-7 Giguet 
1957-11 Wolf 
1963-20 Anon 
1965-27 Ro 11 ey & 

1966-89 Anon 
1967-63 Kiener & 

1967-118 V. I Ie 
1967-119 Vi~ 
1969-35 Whetstone 

FRANCE: Rose1end 
1961-19 Anon 

V 

L 

FRANCE : Viaur - Tarn 
1956-26 Anon 

GERMANY: Baden
Wuerttemberg 
1967-68 Landel 
1967-99 Schmidt 
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GERMANY: Hotzenwa1d 
1968-64 Pfisterer 

GREAT BRITAIN: General 
1966-14 Knight 

GREAT BRITAIN: Birmingham 
1952-17 Anon 

GREAT BRITAIN: East Anglia 
1966-92 Anon 
1968-142 Anon 
1968-143 Anon 

GREAT BRITAIN: Vyrnwy-Liverpool 
1950-10 White 

GREAT BRITAIN: Wales 
1952-20 Anon 

GREECE: Athens 
1958-5 Doanides 
1967-87 Papanastasiou 

HONG KONG 
1964-22 Anon 
1.965-4 Carlyle 
1965-9 Ford & E 
1965-13 Goudy 
1966-25 Rose 
1966-95 Anon 
1967-129 Wilmot - Morgan 
1968-100 Wilmot - Morgan 
1968-124 Anon 

ICELAND: Vestmannaeyjar 
1969-17 Jonsson 

INDIA: 
1957-6 Ghaswa1a 
1967-142 Anon 

IRAN: General 
1967-9 Bayani 
1967-97 Rouhani 

IRAN: Farahnaz Pahlavi 
1968-77 Scott et al 
1968-151 Anon 

IRAN: Karun - Zaindeh 
1955-8 Justin & T 



IRAN: Tehran 
1967-29 Di1maghani 

IRAQ 
1945-3 
1950-12 
1955-25 
1956-18 
1958-11 

Richards 
Agreement 
Anon 
Thomas 
Gwyther et a1 

ISRAEL: General 
1949-7 Smith 
1951-2 Bowman 
1953-9 Ion ides 
1955-6 Doron 
1962-1 Blaney 
1967-26 Dean 
1967-126 Wiener 

ISRAEL: Mediterranean-Dead Sea 
1920-4 Anon 
1925-1 Imbeaux 
1946-3 Anon 
1954-8 Ley 
1960-12 Anon 
1969-15 Gi1eadi & T 

ISRAEL: Negev 
1955-19 Anon 
1956-22 Anon 
1964-12 Mayer 
1964-18 Su11 ivan 
1969-18 Lawson 

ITALY: General 
1953-15 Anon 

ITALY: Adamell0 
1911-4 Tupper 

ITALY: Apu1 ian Aqueduct 
1920-1 Lu i gg i & T 

ITALY: Premadio 
1966-3 Bariol i 

ITALY: Rome 
1955-13 Wood 
1962-12 Visintin 
1966-83 Anon 

ITALY: Sardinia 
1 953 - 11 Ma r ce 1 1 0 
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ITALY: Tiber Valley 
1952-19 Anon 

ITALY: Upper Reno 
1925-4 Anon 

ITALY: Volturno-Garig1iano 
1952-21 Anon 

ITALY-SWITZERLAND 
1953-15 Anon 
1957-13 Treaty 
1968-34 Gruner 

JORDAN 
1949-7 Smith 
1953-9 lonides 
1955-6 Doron 
1967-75 Mitchell 

KUWAIT 
1955-5 De Cando1e 
1966-90 Anon 
1966-94 Anon 
1967-4 A1 Rasheed 

MALAYSIA: Batang Padang 
1968-144 Anon 
1969-26 Shallow et al 

MALAYSIA-SINGAPORE 
1968-145 Anon 
1969-7 Buck 

NORWAY 
1955-28 Anon 
1965-40 Anon 

PAKISTAN: Indus Basin 
1960-3 Hodges 
1960-11 Anon 
1965-28 Sa~age & C 
1966-70 Anon 
1967-8 Baxter 
1967-139 Anon 
1967-141 Anon 
1967-154 Anon 
1968-79 Singh 
1968-108 Anon 

PORTUGAL 
1950-8 Morgan 
1954-5 Gomes Fernandes 



RUSSIA: Pechora-Vychegda 
1961-1 Bobrov 
1962-3 Gerasimov 
1962-10 Shishkin 
1963-13 Vendrov 
1964-19 Vendrov et al 
1968-56 Mick1 in 

RUSSIA: Lake Sevan 
1956-24 Anon 
1968-141 Anon 

RUSSIA: Volga-Caspian 
1961-1 Bob rov 
1961-5 Kabelac 
1962-3 Gerasimov 
1964-8 , Kabelac 
1964- 19 Vendrov et al 
1966-77 Anon 
1967- 153 Anon 

SCOTLAND : General 
1951-10 Anon 
1953-16 Anon 
1955-9 Lawrie 

SCOTLAND: Loch Awe 
1966-97 Anon 

SCOTLAND: Breadalbane-Kilme1fort 
1951 - 1 1 Anon 
1953-20 Anon 

SCOTLAND: Conon Valley 
1954-25 Anon 

SCOTLAND: Loch Fannich 
1951-22 Anon 

SCOTLAND: Loch G1ashan 
1955-15 Anon 

SCOTLAND: Glen Affric 
1952-16 Anon 

SCOTLAND: Lawers 
1956-27 Anon 

SCOTLAND: Lochaber 
1917-4 Anon 
1921-1 Anon 
1937-1 Dumas 
1968-146 Anon 
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SCOTLAND: 
1950-15 
1955-3 

SCOTLAND: 
1950-14 
1955-17 

Loch Sloy 
Anon 

Chapman 

Tumme1-Garry 
Anon ' 
Anon 

SIBERIA: Davydov 
1951-3 Buhler 
1 96 1 - 5 Ka be 1 a c 

SIBERIA: Karakum Canal 
1967-59 Keller 

SIBERIA: Katun-Bukhtarma 
1963-23 Anon 

SIBERIA : Ob River 
1967-52 Hooson 
1969-25 Shabad 

SPAIN: General 
1948-4 Anon 
1950-5 Hammond 
1967-90 P1iego et a1 

SPA IN: Bolarque-Talave 
1967-143 Anon 

SPAIN: Madrid 
1967-138 Anon 

SWEDEN 
1955-26 Anon 

SWITZERLAND 
1953-25 Anon 
1967-45 Gruner 

TURKEY 
1956-16 Schmidt 
1966-76 Anon 
1967-84 Noyan & S 

YUGOSLAVIA 
,1966-75 Anon 

NORTH AMERICA 

NORTH AMERICA: General 
1957-8 Howson 
1958-14 Morris 
19'65-8 Dersch 
1967-64 K1ingeman 



1967-80 
1967-114 
1968-68 
1969-21 

Moss 
Tupper & B 

Quinn 
Po 11 

NORTH AMERICA: Central America 
1956-13 Pfaff 

CANADA: General 
1955-4 Cochrane 
1957-4 Canada: NA & NR 
1958-3 Canada: NA & NR 
1959-2 Canada: NA & NR 
1964- -1 Canada: NA & NR 
1965-32 Wi lson et a1 
1967-67 Kuiper 
1968-19 Clark 
1968-41 Keen1eyside 
1968-152 Anon 

CANADA: Prairies 
1967-1 0 Beamish & McC ~ 

CANADA: Alberta: General 
1952-8 Spence 
1953-24 Anon 
1954-27 Anon 
1959-15 Anon 
1968-12 Canada D of A 

CANADA: Alberta: P. R. I. M. E. 
1968-47 Laycotk 
1969-1 Alberta D of A 

CANADA: British Columbia: General 
1956-1 Canada: NA & NR 
1962-2 Canada: NA & NR 
1965-33 Symposium 
1968-13 Canada: EM & R 
1968-73 Robinson 

CANADA: British Columbia: Cheakamus 
1955-2 Canada: NA & NR 
1955-27 Anon 

CANADA: British Columbia: Nechako
Kemano (Kitimat) 
1951-20 Anon 
1952-2 Huber 
1952-6 Rice 
1952-7 Rice 
1952-11 Wise 
1953-7 Huber 
1953-10 Lawton 
1953-17 Anon 
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1954-2 Clark 
1954-7 Lawton 
1954-24 Anon 
1955-22 Anon 
1956-25 Anon 
1957-2 Anthoine 

CANADA: Br i tish Columbia: 
Vancouver 
1954-19 Anon 

CANADA: British Columbia: 
Yukon-Taku 
1954-15 Anon 
1954-17 Anon 
1954-18 Anon 
1954-21 Anon 
1954-22 Anon 
1955-2 Canada: NA & NR 
1955-24 Anon 
1957-10 Wardle 
1964-16 Sewe 11 

CANADA: Manitoba; General 
1967-81 Mudry 

CANADA: Manitoba: Churchil1-
Nelson 
1966-28 
1966-71 
1969- 43 

Stephens 
Anon 
Anon 

CANADA: Ontario 
1969-47 Anon 

CANADA: Saskatchewan 
1953-5 Eggleston 
1960-4 'MacKenzie 
1960-5 MacNeill 
1963-6 Mackintosh 
1967-23 Crook & B 
1967-149 Anon 

CANADA-US: 
1958--9 
1965-2 
1965-24 
1966-8 
1966-16 
1966-17 
1966-22 
1967-128 
1968-22 
1968-23 
1968-27 

General 
Griffin 
Bever i dge 
Pierce 

Fraser 
Laycock 
Lloyd 
Palmer 
Williston 

Craig 
Davidson 
Dworsky 



1968-48 Laycock 
1968-49 Laycock 
1968-85 Tinney 
1968-87 Tinney & Q 
1968-96 Wheeler 
1968-99 Wi 11 i ams 
1968-104 Sympos i urn 
1969-4 Bingham 
1969-22 P r i mus e t al 
1969-34 Whetstone 
1969-38 Whetstone 

CANADA - US: CeNAWP and other 
P r air i e Expo r t 
1966-15 Kuiper 
1967-67 Kuiper 
1967-110 Tinney 
1967-111 Tinney 
1968-45 KCdper 
1968-51 'J Lorang 
1968-134 Anon 
1969-16 Hargrave 
1969-30 Trommershausen 

CANADA - US: Columbia River 
1958-9 Griffin 
1963-7 Martin 
1964-29 Anon 
1965-24 Pierce 
1967-36 Fernald 
1967-58 Johnson 
1967-70 MacNabb 

CANADA - US: Grand Canal 
1966-13 Kierans 

CANADA - US: Great Lakes 
1964-9 Laing 
1965-20 Meserow 
1967-27 De Cooke 
1968-17 Caverly 
1968-44 Kirshner 
1968-120 Anon 

CANADA - US: Nawapa 
1964-13 Moss et a1 
1964-26 Anon 
1965-10 Germain 
1965-19 McFarland & K 
1965-21 Moore 
1965-25 Parsons 
1965-45 Anon 
1966-74 Anon 
1966-81 Anon 
1966-86 Anon 
1967-24 Crutchfield 
1967-30 Dolman 
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1967-59 Ke ller 
1967-60 Kelly 
1967-61 Kelly 
1967-62 Ke 11y 
1967-71 McNaughton 
1967-79 Moss 
1967-80 Moss 
1967-85 Ostrom 
1967-91 Radforth 
1967-92 Parsons 
1967-98 Royce 
1967-103 Sewell 
1967-110 Tinney 
1967-111 Tinney 
1968-59 Moss 
1968-94 Weinberg 
1968-119 Anon 

CANADA ' - US: Smi th Plan 
1968-135 Anon 
1969-13 FRMS 
1969-27 Smi th 
1969-28 Smi th 
1969-42 Anon 

CANADA - US: Yukon-Taiya 
1954-22 Anon 
1964-16 Sewell 
1968-61 Norwood 

GUATEMALA 
1969-45 Anon 

MEXICO 
1967-5 Anaya 
1969-12 Del Arenal 

US: General 
1953-13 Whitlock 
1954-14 Whitlock 
1965-18 Maxwe 11 
1967-32 Dominy 
1967-107 Taylor 
1968-70 Renne 
1968-75 Schneider 
1968-90 USWRC 

US: Delaware River Basin 
1950-3 Fox 
1951-15 Anon 
1953-21 Anon 
1953-22 Anon 
1954-4 Friel 
1964-14 Parker et al 
1968-101 Wr i ght 

-= 



US: Mississippi River - High Plains 
1967-49 Hill 
1967-140 Anon 
1968-26 Dominy 
1968-37 Hill 
1968-42 Kendrick 
1968-54 McCarty 
1968-81 Teller 
1968-88 Tyler 
1968-89 USBR 
1968-91 Vandertul ip 
1968-98 Whetstone 
1968-123 Anon 
1969-32 Watt s & L 
1969-36 Whetstone 

US: Missouri River - West Texas 
(Beck Plan) 
1968-105 Anon 
1968-118 Anon 
1968-132 Anon 
1968-133 Anon 
1969-30 Trommershausen 

US: New England 
1968-15 Cassidy 

US: Pacific Northwest 
1967-50 Hodde 
1967-51 Hodde 
1968-99 Will iams 

US: Southwest 
1916-1 La Rue 
1929-3 Fo 11 ansbee 
1939-4 Lippincott 
1940-1 Adams 
1947-3 Morris 
1948-3 Smi th 
1953-12 Matthew 
1963-16 Anon 
1963-19 Anon 
1964-4 Engeltiert 
1964-5 Engelbert 
1964-23 Anon 
1967-19 Cole 
1967-20 CRBC 
1967-38 Garretson et a1 
1967-40 Gianelli 
1967-108 Taylor 
1968-18 Christensen 
1968-25 Dominy 
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1968-39 Howe 
1968-76 Schufle 
1969-40 Anon 

US: West: General 
1930-1 Debler 
1952-3 McCasland 
1965-14 Hartman & S 
1965-15 Hatfield 
1965-16 lorns et al 
1965-33 Symposium 
1967-47 Hiatt 
1967-48 Hiatt 
1967-1 13 Tre1ease 
1967-125 WSWC 
1968-6 Bingham 
1968-67 Quinn 
1968- 86 Tinney 
1968-95 WSWC 
1968-119 Anon 
1969-4 Bingham 
1969- 20 Moses 

US: West: Northwest-
Southwest Diversion 
1952-3 McCasland 
1965-6 Clark 
1965-41 Anon 
1966-18 McCammon & L 
1967-12 Bessey 
1967-18 Clark 
1967 ... 64 K1ingeman 
1967-93 Reedy 
1967-105 Stoevener 
1967-111 Tinney 
1967-144 Anon 

US: West: Snake-
Colorado River 
1963-18 Anon 
1965-39 Anon 
1967-33 Dunn 
1968-60 Nelson 
1968-119 Anon 

US: Alaska: General 
1908-4 Henshaw and 

Covert 
1968-61 Norwood 

US: Alaska: Ek1utna 
1949-6 Price 
1950-13 Anon 



1952-1 Felkner 
1954-6 Judd 
1954-16 Anon 
1956-2 Cook & G 

US: Alaska: Snettisham 
1961-13 Anon 
1967-158 Anon 
1969-48 Anon 

US: Arizona: Boulder 
Dam-G i 1 a Va 11 ey 
1922-2 Smith 
1925-2 Smith 

US: Arizona: Central 
Arizona Project 
1963-14 Anon 
1967-108 Taylor 
1967-131 Hearings 
1968-121 Anon 
1968-127 Anon 
1968-128 Anon 
1968-129 Anon 

US: Arizona: East 
Verde River 
1966-11 Hja1marson & D 

US: Cal ifornia: General 
1926-3 Kelly 
1933-3 Thomas 
1936-3 Van Norman 
1964-17 Spencer et a1 
1966-5 Cole 
1968-3 Bain 

US: California: California 
State Water Project 
1947-2 Hyatt 
1948-1 Hyatt 
19'48-2 Morris 
1950-1 Berry 
1951-13 Anon 
1951-17 Anon 
1953-4 Edmonston 
1955~7 Griffith 
1957-3 Banks et a1 
1957-12 Symposium 
1958 ... 1 Banks 
1958-2 Banks 
1960-13 Anon 
1962-13 Warne 
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l~)-Il Anon 
1964-7' James 
1965-11 Go1ze 
1965-12 Golze 
1965-38 Anon 
1966-7 Dewey 
1966-91 Anon 

·1966-100 Anon 
1967-~1 Golze 
1967-42 Go1ze 
rS67-43 Go]ze 
1967-44 Go1ze 
196j"95 Reynolds & M 
1967-112 Towner 
1968-9 Brown 
1968-31 G i ane 11 i 
1968-32 Giane11 i 
1968-58 Mi11er& M 
1968-125 Anon 
1969-14 Frederiksen 

US: Cal ifornia: Central 
Valley Project 
1934-2 Hyatt 
1935-5 Anon 
1936-4 Anon 
1937-4 Anon 
1937-5 Anon 
1938"'5 Hyatt 
1939-6 Young 
1941-2 McClellan & K 
1943-1 Anon 
1947-5 Anon 
1951-6 Richardson 
1951-19 Anon 
1952-5 Poe 
1952-12 Anon 
1952-13 Anon 
1952~l4 Anon 
1952-15 Anon 
1955-18 Anon 
1964-6 Goodman 
1968-3 Bain 
1968-55 Mead 

US: California: Colorado 
River Aqueduct 
1927-3 Mulholland 
1930-3 Van Norman 
1930-4 Weymouth 
1931-1 Hinds 
1931-2 Weymouth 
1932-3 Thomas 
1932-4 Weymouth 
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1934-1 Hinds 
1934-3 Luther 
1934-4 Merriman 
1934-6 Weymouth 
1935-1 Burkholder 
1935-3 Symposium 
1935-6 Anon 
1936-1 Caufourier 
1936-3 Van Norman 
1937-2 Hinds 
1'938-1 Branch 
1938-2 Gumensky 
1938-3 Hinds 
1938-4 Hinds 
1938-7 Weymouth 
1938-8 Symposium 
1939-1 Caufourier 
1939-2 Gaylord 
1939-3 Hinds 
1942-2 Elder 
1953-3 Diemer 
1956-4 Diemer 
1958-4 Diemer 
1959-5 Diemer 
1966-5 Cole 
1967-20 CRBC 

~ US: California: Hetch Hetchy 
Hetehy 
1909-1 Grunsky 
1912-2 Anon 
1913-5 Anon 
1913-6 Anon 
1915-3 Anon 
1922-1 O'Shaughnessy 
1926-1 Calfas 
1934-5 O'Shaughnessy 
1935-2 Stocker 
1936-2 Eckart 
1939- 5 Sentenac 
1940-4 Eckart 
1953-2 Dickinson 
1964-11 Mackintosh 

US: California: Imperial 
Va 11 ey 

Helene 1882-1 
1891-1 Powe 11 
1891-2 Anon 
1996-1 Cory 
190G-3 Schuyler 
1906-5 Anon 
1906-7 Anon 
1906-8 Anon 
1907-1 Ayne 
1907-3 Grunsky 
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1907-4 Roosevelt 
1907-6 Anon 
1907-7 Anon 
1908-5 Ockerson 
1911-2 Cory 
1913-1 Cory 
1917-1 All ison 
1923-2 Rothery 
1923-3 Rothery 
1950-7 Lawson 
1955-1 Blaney 

US: Cal ifornia: Los Angeles 
Aqueduct 
1907-2 Freeman 
1907-5 Anon 
1910-3 Heinly et al 
1910-4 Anon 
1910-6 Anon 
1913~2 Heinly 
1913-3 Heinly 
1915-1 Heinly 
1936-3 Van Norman 
1949--4 Mason 
1960-6 Morris 
1965-30 Socha 
1967-1 Ad r i an 

US: California: Reber Plan 
1956-15 Reber 
1963-3 Frye 
1967-102 Server 

US: Cal ifornia: San Diego 
1904-1 Anon 
1908-6 O'Shaughnessy 
1968-78 Sevitz 

US: Cal ifornia: Yuba River 
1968-74 Sarkaria 

US: Cal ifornia - Nevada: 
Lake Tahoe 
1967-145 Anon 
1968-116 Anon 
1969-11 Culp & M 

US: Colorado: General 
1929-3 Follansbee 
1930-2 Follansbee 

US: Colorado: Colorado
Big Thompson 
1938-6 Preston 
1947-1 Cleary 



1949-5 McClellan 
1955-16 Anon 
1967-6 Anderson 

US: Colorado: Denver 
1929-1 Bu 11 
1957-9 Mosley 
1959-3 Carr 
1965-14 Hartman & S 

US: Colorado: Fryingpan-
Arkansas 
1961-14 Anon 
1964-27 Anon 
1965-44 Anon 
1967-147 Anon 
1967-159 Anon 

US: Colorado: Gunnison - Arkansas 
195 1-12 Anon 

US: Colorado: Gunnison
Uncompahgre 
1904-2 Anon 
1930-1 Debler 

US: Colorado: Homestake 
1964-25 Anon 
1964-30 Anon 
1965-42 Anon 
1965-47 Anon 
1966-67 Anon 
1966-73 Anon 
1967-15 Campbell et al 
1967-22 Cox et al 
1967-74 Miller 
1967-109 Thon & C 

US: Colorado-New Mexico: San Juan
Chama 
1961-12 Anon 
1967-54 Huber 
1967-116 USBR 
1968-72 Reynolds 

US: Delaware 
1966-23 Rasmussen et al 

US: Florida 
1935-4 Anon 
1964-24 Anon 
1966-68 Anon 
1968-7 Bishop 
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US: I 11 i no is: Ch i cago 
Drainage Canal 
1895-1 Anon 
1897-1 Anon 
1997-2 Anon 
1899-1 Anon 
1905-2 Anon 
1906-4 Anon 
1906-6 Anon 
1927-1 AB & H 
1929-2 Dea1ey 
1932-1 Horton 
1961-20 Anon 
1963-15 Anon 
1965-20 Meserow 
1966-84 Anon 
1968-1 Bacon 
1968-65 Piper 
1968-66 Poston & 0 

US: Kansas: Wichita 
1963-5 Lawrence & H 
1966-58 Weller 

US: Kentucky: Lower Cumberland 
1956-5 Dykes 

US: Louisiana 
1937-3 Salisbury 
1951-4 Odom 
1956-6 Graves 
1956-8 Hardin 
1956-10 Jones et a1 
1956-21 Symposium 
1960-1 Cookson 

US: Louisiana-Texas: Sabi ne 
Basin 
1969-31 USWRC 

US: Massachusetts 
1932-1 Horton 
1966-26 Samme1 et a1 

US: Michigan 
1968-80 Snell 

US: Montana 
1926-2 Deeds & W 

US: Nebraska 
1967-148 Anon 



US: Nevada: Virginia City 
1956-12 Painter 

US: New Mexico: General 
1967-130 Yates et al 
1968-10 Calhoun 
1968-24 Dawson 
1968-35 Hanson 
1968-36 Hill 
1968-42 Kendrick 
1968-71 Renne 
1968-72 Reynolds 

US : New Mex i co: Bon i ta Creek
Santa Rosa 
1908-1 Campbell 
1910- 1 Campbe 1 1 

US: New York: Delaware River -
New York City 
1932-1 Horton 
1951-5 Rich 
1954-4 Friel 
1959-12 Van Burkalow 
1968-20 Clark 
1968-33 Groopman 
1968-53 McCarthy & B 

US: New York: Erie Canal 
1959-8 Hudowalski 
1967-101 Scothon 

US: New York: Utica - Rome 
Area 
1962-5 Halberg et al 

US: North Dakota: Garrison 
1965-3 Burdick 
1965-26 Rogers 

US: Oklahoma: Oklahoma Basins 
Project 
1967-146 Anon 

US: Oklahoma: Oklahoma City 
1957-15 Anon 
1959-14 Anon 
1963-12 Smi th & W 
1965-43 Anon 

US: Oklahoma: Tulsa 
1951-14 Anon 
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US: Oregon: General 
1967-69 Lane 

US: Oregon: Portland 
1908-3 Hardesty 
1 9 1 1 - 1 CIa r ke 
1911-3 Stevens 
1956-7 Griffin et al 
1961-7 Neal & G 
1965-23 Phi 11 ips et al 

US: Texas: General 
1953-19 Anon 
1958-15 TBWE 
1961-10 Vandertul ip 
1962-14 Whipple 
1967-124 Wells 
1968-102 Yarbrough 
1969-9 Clayton et al 
1969-10 Clayton 

US: Texas: Canadian River 
Aqueduct 
1953-23 Anon 
1967-17 Chappelear & G 
1967-31 Dominy 
1967-115 USBR 
1968-52 Lowi th & DeG 

US: Texas: Colorado River 
Aqueduct 
1968-40 Ivie 

US: Texas: Gulf Coast Canal 
1953-19 Anon 

US: Texas: High Plains 
1967-94 Reeves & P 
1968-54 McCarty 
1968-69 Reeves 
1968-123 Anon 
1968-136 Anon 
1969-2 Banks 
1969-37 Whetstone 

US: Texas: Texas Water 
1965-21 Moore 
1965-31 TWC 
1966-12 Ivy 
1966-19 Moore 
1966-20 Moore 
1966-21 Moore 

Plan 



1966-27 
1966-29 
1966-53 
1966-55 
1966-56 
1966-79 
1966-80 

Seward & V 
thru 52 TWOB 
Thornhill 
Vandertu1 ip 
Vandertu1 ip & S 
Anon 
Anon 

1966-87 Anon 
1967-37 FN & E 
1967-76 Moore 
1967-77 Moore 
1967-88 Peckham 
1967-117 Vandertul ip 
1967-127 Williams & G 
1968-8 Boswell 
1968-50 Long 
1968-82 TWOB 
1968-83 TWOB 
1969-5 Boswell 
1969-6 Boswell 
1969-19 Lovell 
1969-24 Rayner 
1969-39 Anon 
1969-41 Anon 

US: Texas: West Texas 
1966-2 Banks 
1966-9 Gillett 
1966-57 Vandertu1 ip 
1966-74 Anon 
1968-42 Kendrick 
1968-43 Kendrick 
1968-88 Tyler 

US: Utah: Central Utah 
Project 
1930-1 Oebler 
1967-157 Anon 

US: Utah: Provo River 
Project 
1930-5 Woolley 
1952-18 Anon 

US: Utah: Sevier Lake Basin 
1947-4 Woolley 
1967-104 Southwick 

US: Washington: General 
1913-4 Henshaw & P 
1968-92 Van Ness 
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US: Washington: Seattle 
1913-4 Henshaw & P 

US: Washington: Soap Lake 
1957-1 Anderson 

US: Washington: Tacoma 
1913-4 Henshaw and P 
1962-4 Griffin et al 

US: Wyoming 
1923-1 Fo 11 ansbee 
1930-1 Oeb1er 

SOUTH AMERICA 

SOUTH AMERICA: Panero Plan 
1967-2 Alexander 
1967-66 Kovaly 
1967-86 Panero 
1968-62 Panero & C 
1968-117 Anon 
1969-44 Anon 

BRAZIL: Capivari - Cachoeira 
1968-130 Anon 

BRAZIL: Caraguatatuba 
1968-21 Cotrim & S 

BRAZIL: Paraiba - Pirai 
1951-1 Ackerman et a1 
1951-16 Anon 
1953-27 Anon 

CHILE 
1919-1 Bayles 
1932-2 Saunders 

CHILE - ARGENTINA 
1967-96 Riva 

COLOMBIA: Choco 
1966-82 Anon 
1967-66 Kovaly 
1967-155 Anon 

GUYANA 
1967-3 Allen 



" -

PERU; Lima 
1953-28 Anon 
1964-15 Ribi & S 

PERU: Lake Titicaca 
1906-2 Cote 
1908-2 Enock 

VENEZUELA: Caracas 
1956-14 Pieretti & C 
1968-126 Anon 

VENEZUELA: Off - Shore Islands 
1961-9 Sherman & M 
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