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OPTIMAL WATER ALLOCATION :
THE NORTH PLATTE RIVER*

By G. S. Tolley and V. S. Hastings

M. MASON GAFFNEY
240 Mumford Hall

University of Missouri
Columbia, Missouri

Water used from a river is often an important factor of production.
Sometimes , like air , it is so plentiful that it can be used as a free
good . However , on some rivers water is scarce in the sense that its use
must be rationed by some means .

Although the water of the North Platte River is a scarce factor of
production , there is no organized market system of buying and selling to
guide its use. Historically based legal and administrative procedures
largely influence how the water is allocated between competing uses . In
this paper our purpose is to see how close the present allocation of
water comes to maximizing economic product , thereby throwing light on
possibilities for reallocations .

The present study is of interest because the North Platte is one of
America's largest rivers and because , to our knowledge , there has been
no attempt previously to apply this kind of analysis to a river . 1/

The study concentrates on the following question : What is the
optimal distribution of water , taking as given the major investments that
have been made in dams , irrigation canals and other water facilities?
In taking these investments as given we are motivated by realism inasmuch
as the river has been quite fully developed by them. For less developed
rivers our approach is potentially helpful in the planning of investments .

*E . O. Daggett of the Farmer's Irrigation District , A. W. Hall of
the Central Nebraska Public Power and Irrigation District and others
connected with water use on the North Platte River supplied helpful
information. The study was begun when both of the authors were as
sociated with a research project at the University of Chicago concerned.
with natural resources . That project was financed by Resources for the
Future , Incorporated .

Several persons have pointed out the type of problem we are
dealing with. See Roy E. Huffman , Irrigation Development and Public
Policy ( New York : Ronald Press Company , 1953 ) ; W. K. McPherson , "Can
Water Be Allocated by Competitive Pricing? " Journal of Farm Economics ,
XXXVIII (Dec. 1956 ) , 1259-68 ; President's Water Resources Policy Com
mission , A Water Policy for the American People , Vols . I and II
(Washington : Government Printing Office , 1950) .
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The first part of the paper brings out methodology for optimallyallocating water and shows solutions for problem situations . Theseresults are used in the second part of the paper , which examines waterallocation in view of interrelations for the river system as a whole .

I. DETERMINANTS OF WATER VALUE IN THE BASIN

How to allocate water between power and irrigation .situation depicted in Figure 1 , two canals are fed from a reservoir.
In the problem

Canal A there is only irrigation .
On

Canal B has identical conditions as toirrigation , but there is a power plant through which water flows beforeit reaches the irrigated lands along Canal B.

Our first task is to derive the demand schedule in the reservoirfor water diverted to irrigation use along a canal . By " demand schedulein the reservoir" we mean the schedule relating (a ) marginal product ofwater sent from the reservoir for a particular use and (b ) amount of watersent to that use . This will be derived from an assumption as to productivity of water on irrigated land .

Suppose the marginal product m of water on an acre of land considering one irrigation season is

2

m $ (12 - 6q) ,

where q is the quantity of water measured in acre-feet . This is anestimate for average irrigated land in the areas of Nebraska beingconsidered in this paper . 2/

2/ It would appear that farmers cannot profitably use more than abouttwo acre- feet per acre in the normal year . Dawson shows the quantitiestaken at the farm headgate at a zero price in the Ainsworth area to be2.03 acre-feet per acre. See John A. Dawson , " The Demand for IrrigationWater in the Ainsworth Area" (unpublished Ph . D. dissertation , Universityof Chicago , 1957) . On the Kendrick project , in North Platte River BasinOperation Study , preliminary draft ( Denver : Bureau of Reclamation, 1957) ,"Based on operation records obtained to date it appears that a realisticfarm delivery requirement is 2.0 acre-feet per acre . " The Bureau ofReclamation reports that the average farm delivery for the years in whichthere were no water shortages was 2.0 acre-feet on the North Platte Project .This type of information suggests one point on the linear approximation :namely at q = 2 , m = 0.
Next consider the idea that the area under the demand curve mayapproximate the total product added by water . The total product is thesum of the marginals and is equal to the area under the marginal curve.(For further consideration of this idea , see fn . 1 , p . 9 ) . We mayvisualize the total product of the water to manifest itself in two ways :
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In deriving the demand schedule in the reservoir , account must betaken of the fact that water is lost through seepage as it flows along acanal . We have arrived at a loss rate of 1 per cent per mile of thewater remaining in the canal as an order of magnitude for canals in theNorth Platte Basin . 3/ If qp is the amount of water sent out from theap
reservoir for an acre of land at distance D , D

8 q.

The amount of water sent to any incremental area will bethe number of acres in the area , or ap
times

9D640 w dD ; where w is the width ofthe land served by the canal in miles , 4 dD is the incremental distancein miles , and 640 is the factor to convert square miles to acres.
After combining the relations that have been given , we can integrateover the distance of the canal to arrive at total water sent out :

E

qe

m

• OlD
640 w dD

where E is the distance in miles from the head to the foot of the canal .

Suppose the usual practice is followed of supplying water on equalterms to all farmers along the canal , i.e. , suppose q is the same allalong the canal . 5/ Then q does not vary over the integration , with theresult that a 64,000 ( e • 0¹E - 1) wq .

The product of an additional acre-foot of water supplied from thereservoir is the product on the land times the fraction of the water thatarrives on the land :

.01E
01E(er • · 1) _

(footnote 2 continued ) (a ) in payment of charges connected with irrigationand (b) capitalization of product over and above these charges into thevalue of the irrigated land . A charge on good land may be $4.50 includingrepayment of construction costs , operation and maintenance charges and thelike. This land might sell for about $150 more than equivalent drylandfarm land or , reduced to an annual basis with an interest rate of 5 percent , $7.50 . Total product of the water is then $12 . This is the triangular area ½ x q-intercept x m- intercept , which gives $12 = ½/2 x 2 xm-intercept ; or m- intercept $12. The two points we have derived definethe straight- line marginal product curve given in the text .See the Appendix .
In this example , w is assumed to be constant throughout thelength of the canal .

5 Because of canal losses , this is a nonoptimal system of delivery.In the next section this system will be compared with an optimal systemof delivery.



where the fraction results from dividing the amount of water applied ,a 640 wE, by the amount of water sent out as presented in the precedingparagraph .

Substitution of the previous relations m = 12 6q and a =
64,000 (e.01 - 1) wq in this expression gives the result

.01E 12

.01E(e.c
.01E 6Q

- 1) 64,000 w (e.01E - 1)²

5

This is the schedule we are looking for that relates marginal product ofwater sent out from the reservoir and water 2 sent for irrigation alongthe canal . It is the demand schedule in the reservoir for Canal A , as
shown in the upper left of Figure II. 6/

Let us pass to consideration of the use of water for power generation.
Assume that during a three-month irrigation season up to 100 thousandacre-feet of water can be used producing a value of $ .75 per -acre-foot in"firm" commercial power. From 100 thousand acre-feet up to the plantcapacity of 500 thousand acre-feet , additional or "nonfirm" power is
produced at a value of $ .375 per acre-foot . 7/

6/ The width w of the land served by the canal is 1.25 miles , andits length E is 80 miles .
7 It is assumed that an acre-foot of water can produce 150 kilowatt -hours . Firm commercial power is valued at one-half cent per kilowatt -hour , and additional power is valued at one-quarter cent per kilowatt-hour .
Facts in line with the assumptions are as follows . The North Platte

Hydro-Electric Plant of the Platte Valley Public Power and IrrigationDistrict has averaged 162 kilowatt -hours per acre-foot . The JeffreyPlant of the Central Nebraska Public Power and Irrigation District has
averaged 92.9 kilowatt -hours per acre- foot , Johnson Number 1 Plant 89.5kilowatt-hours per acre-foot , and Johnson Number 2 Plant 116 kilowatt
hours per acre-foot . Regarding the Kortes plant in Wyoming , the Bureauof Reclamation states that " a factor of 172 kilowatt -hours per acre-foot
was multiplied times the power water releases to obtain the plant generation . " See North Platte River Basin Operation Study , op . cit . , p . 51 .The Bureau of Reclamation uses the following assumed average ratesfor power sold wholesale at load centers : Firm commercial , $ .055 ; nonfirm , $ .030 ; irrigation pumping , $ .025. See Glendo Unit , Vol . 1 ,Definite Plan Report (Denver : Bureau of Reclamation, 1952) , SubstantiatingReport , " p . 111. With transmission losses of 7.5 per cent ( ibid , p . 71)prices at the power plants are : firm commercial , .051 ; nonfirm $ .028 ;irrigation pumping , $ .023 .
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It will be recalled that Canal B has , in addition to the power
plant , irrigation conditions which are the same as those for Canal A.
The demand schedule in the upper center of Figure II illustrates an
important principle in water allocation : Marginal product schedules
for water uses that are complementary should be added vertically .
schedule for Canal B during the irrigation season is the sum of the
water values produced in irrigation and power .

The

The final alternative use of water to be considered is power re
lease in the nonirrigation season. Because this season is three times
as long as the irrigation season , the power generating capacity is
trebled . Evaporation in the reservoir and an interest charge to allow
for the delayed revenues if water is held over to the summer make the
product per acre-foot of water in producing winter power a little higher
than during the irrigation season . These assumptions lead to the demand
schedule in the reservoir for Canal B for power in the nonirrigation
season as shown in the upper right of Figure II .

In bringing the three schedules together to arrive at a solution for
the allocation of water in the lower part of Figure II , we strate
another important principle in water allocation : Marginal product
schedules for water uses that are competing should be added horizontally.
The schedule is the horizontal sum of the three schedules in the upper
part of the figure .

To allocate water from the reservoir for maximum economic product ,
take the quantity of water available and find the marginal product
corresponding to this quantity on the total demand schedule .
water can be allocated so that a marginal product as great as this is
achieved in each competing use .

Then the

The demand schedule in the lower part of Figure II provides a
building block to be combined with demand schedules for other points
along the river . The interrelation between points on the river will be
considered in the second part of the paper.

Taking account of delivery losses along a canal . The reader may

have already noted that in the previous section water was not being al
located optimally on irrigated land . All the irrigated land along a
canal was visualized to have the same intensity of water use . Since it
takes considerably more water from the point of diversion to supply an
acre- foot to land at the foot of the canal than to land at the head of
the canal , optimal adjustment would be in the direction of less intensive
water application on the far land and more intensive on the near land.
This would be at odds with present practice , and our situation was supposed
to approximate usual procedures .

Before , q- the quantity of water applied per acre-- was a constant
as we integrated over the distance of the canal . In order to allocate
optimally , we must drop that assumption so that q depends on canal losses
which vary with distance .



Let mp be the marginal product of
for irrigation of land at distance D.

maximum product , m, must be equal for land at all distances . Making use

water sent out from the reservoir
If water is to be allocated for

.01D
of the equation given in the discussion of canal losses , D

.01D
(page 3) , we find m = me This new condition may be substituted
into the original equation (page 3 ) pertaining to the productivity of
water on land to obtain

9 = 2 "D

The total amount of water sent out is then

24

2 -17/1² 01D

.01D

(e.01E 1)
- (e.02E

.01D

Taking the integral , we arrive at the following schedule . 8 For
mbetween zero and $12/e

640 w dD .

●

q

Q

1) 128,000 w ( 02E - 1 ) _ °

8/ Two different ranges may be noted for the marginal product in
the reservoir, mp. First ,First , m may be relatively low so that all land
along the canal is receiving water. Then we integrate over the entire
distance of the canal ; that is , the upper limit of integration X is
then E. Second, m may be relatively high so that land near the head
of the canal is rečeiving water but land near the foot of the canal is

.01Dnot : We saw above that m = me 01
Suppose , with given m., m in the

preceding expression would be greater than $12 for some of the distances.
within the canal . At these distances water application would be zero .
This is because , according to our assumptions , by the time marginal
produ the land has risen to $ 12 water application has fallen to zero .
In this second range of relatively high m we integrate-- not over the
entire distance of the canal-- but only to the distance where water
application becomes zero. It can be shown that the upper limit of
integration X is then 100 in 12/m₂.



For 01E
mD between $12/e. and $12

= 12 1 + Q

128,000 w
K

12 Q
_128,000 w

Q

_128,000 w

=-2

9

Figure III shows the demand schedule whose segments we have just derived . 9/
Let us compare this optimal situation with the usual situation where

farmers receive water on equal terms regardless of the position on thecanal . Suppose each farmer along . the canal is being charged $2.40 peracre-foot for water. This implies that each acre is receiving 1.6 acrefeet of water , with a total of 157,000 acre- feet being sent out . To re
allocate the water optimally , substitute this quantity into the demand
curve for water that has just been derived . Then

MD
is about $1.50 .

amount of water applied per acre is as high as 1.75 acre-feet for landnear the head of the canal down to as low as 1.45 acre- feet for land nearthe foot . Instead of a uniform marginal product on the land of $2.40 asin the nonoptimal case , it will range from as low as about $1.50 on thenearest land to about 3.30 on the most distant.

The

To estimate the gains from reallocation note that the dashed line
in Figure III is the nonoptimal demand schedule for water in the reservoir,i.e. , the same schedule as in the upper left -hand corner of Figure II .
An estimate of the total product of the water in this situation is the area
OFAC , or $737,000 . This estimate is based on the idea that total productis the sum of the incremental product . 10/ If the same amount of water

9/ As in our earlier example , the width of land , w , is assumed to
be 1.25 miles , and the length of the canal , E , is assumed to be 80 miles .

10/ Consider the change in farming output as an increment of wateris added . The change in farming output will be the marginal product ofwater as measured by the height of the demand curve for water-- times the
incremental change in amount of water plus the marginal product of other
inputs times the incremental change in them. The first part of the changeis measured by the incremental area under the demand curve for water , butthe second part of the change ( after the word plus ) is left out of consideration if we look only at the demand curve for water . If the marginal
product schedules of other inputs are affected by the amount of water
being used , these inputs may change as one moves along the demand curvefor water . For instance , if water and other variable inputs tend to be
complementary to one another in production , the other inputs will tend tobe increased as we move toward greater amounts of water . Visualize the
sum of the incremental changes in farming output from zero level of irrigation water up to the actual amount of irrigation water use. This sum
must be the increase in output on the land that occurs in adding water.
The part of the sum represented by the area under the demand curve for
water is seen to include all the increase in output except that associatedwith changes in the other variable inputs .

That the area under the demand curve for water is in fact a relevant
measure of the product of the water is suggested by observing that with
competition one expects the prices of variable inputs to approximate their
marginal product in alternative uses . Then any changes in output associated



were reallocated optimally taking account of canal losses , the total
product would be OGBC inasmuch as the solid line of Figure III is the
demand schedule assuming optimal deliveries . The difference between
the two areas , about $1,300 , is the gain from reallocation .

AL

The reader may be surprised at the smallness of the gain . Even
though three times as much water is required from the reservoir to
deliver an acre-foot to the end of the canal as is required for the head ,
the gain in product from reallocation is less than a quarter of a per cent .

Two reasons primarily account for the result . First , a widely held
belief is that application of water on the order of two acre-feet per acreis close to saturation , i.e. , results in zero marginal product . This im
plies that gains quickly become small in increasing the deliveries to land
having low canal losses . Second and more important , since irrigated landis worth a great deal more than dry land , earlier increments of water must
add much to the product of the land . Hence taking away water from land
having high canal losses soon makes large detractions from product . The two
considerations together mean that there will be rapidly diminishing gainsto water reallocation. Both considerations stem from well -known attributes
of irrigation agriculture in the region and are reflected in our assumed
demand conditions for irrigation water . 11/

The gain has been calculated over wide ranges of conceivable
numerical assumptions and has been found to be quite insensitive to them.
In addition to the linear demand schedule for irrigation water presented
above , other forms had little effect including constant elasticity , kinked
and discontinuous schedules . 12/

Effects of water rights . To some extent , water rights ration water
use . The prior appropriation doctrine has meant that lands developedfirst obtained nonsaleable rights to natural flows of the river. Land
developed later has had either to develop new supplies by catching winter
run-off in reservoirs or to be burdened with inferior water rights where
water supplies are unrestricted only in plentiful years when prior users
do not utilize all the natural flow at their point of claim .

Suppose an irrigation canal of the type we have been considering has
junior water rights , and suppose further that there is a water- short year
so that the canal will receive no water . 13 Let the marginal

Footnote 10 (continued ) with changes in the nonwater inputs in irri
gation farming would be just offset by changes in product of oppositedirection in the rest of the economy . This indicates that the area under
the demand curve estimates total increase in product for the economy as a
whole associated with using the water in irrigation farming.11/ See fn. 2, p . 3.

12 That the assumption of linearity may be reasonable is suggested
by Dawson , op . cit . , who shows how differing proportions of crops as water
price is varied can give a linear demand schedule .

13/ For a discussion of how water-short years have affected particular
projects , see Glendo Unit , op . cit . , "Supplemental Report of the RegionalDirector, " pp . 4 and 5 and Thirtieth Biennial Report of the Department of
Roads and Irrigation , Vol . II , pp . 11-14 , and Thirty-first Biennial Reportof the Department of Roads and Irrigation , Vol . II ( Lincoln , Nebraska ;
1956) , pp . 12-17 .
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product of water liverted to other projects be $2.00 per acre-foot inthis year . Then the gain from reallocating water to this canal so asto equalize marginal product would be about $425,000 . 14/

12

This gain is large for the same reasons that the gain from reallocating to take account of canal losses was found to be small . Equalizing marginal product in water-short years would take away from users inranges of low marginal product and give it to those who would otherwisehave little water . As noted earlier , increments of water near zero areextremely valuable .

While this type of gain would not arise every year , it is so largeas to suggest that legal changes required to implement it would be wellworth the effort .

II . ALLOCATION BETWEEN 11AJOR WATER USES

Competition among eight water uses. One of the major areas of useof waters of the North Platte River is in South Central Nebraska extendingalong the North Platte , South Platte and Lower Platte Rivers . Development in this area has greatly expanded since the completion in 1941 ofKingsley Dam on the North Platte . This dam is located on the North PlatteRiver about fifty miles above the point where the North and South Plattemeet to form the Lower Platte River . Hydro- electric development accountsfor a large fraction of the electricity production of Nebraska . 15/
Another major area of use of the waters of the North Platte River isin western Nebraska and eastern Wyoming . It centers around Scottsbluff,Nebraska , about one hundred miles above Lake McConaughy . Beginning in1909 th th



Table 1 .

Summer
Power

Irrigation Some water deliveries are

Winter
Power

Determinants of Eight Major Uses of Water on the NorthPlatte River

Storage

Below Lake McConaughy

limited by canal capacity.
Projects which have rights to
water in Lake licConaughy may
furnish water to other irri
gators below Lake McConaughy .

Limited by amount of irrigation water released . Power
plant capacities tend to
exceed errigation water
releases .

There is some winter power
from flows entering the river
below Lake McConaughy . Mostwater tends to be saved for
irrigation, as irrigation useis given first priority.

This is subject to administrative decision . Storage
for irrigation has priority
over the generation of
winter power.

Above Lake McConaughy

13

For participants in the
storage program of the Wyoming
dams , an important limit is
the supply in storage . If it
is not sufficient , water
rights become pertinent .

Limited by plant capacities in
the lower reservoirs of the
Wyoming system , where more
water is released for irriga
tion than can be used by the
power plants .

Much winter power is generated
by flows within the Wyoming
dam system . A limitation to
winter power generation is the
requirement that as much water
as possible be stored for irri
gation .

A residual . The amount of
water which a claimant does not
take of his legal share in any
year becomes the common property
of all participants .
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Irrigation releases from the Wyoming reservoirs and other irrigation
season inflows are virtually completely diverted for irrigation in the
Scottsbluff area . Lake McConaughy further down the river thus receives
no direct intentional releases . It receives the preponderance of its
supply from return flows-- that is , run-off and seepage back into the
river- from irrigation in the Scottsbluff area.

Table 1 refers to existing procedures for allocating water. We

wish now to discuss these in relation to optimal allocation .

Below Lake McConaughy . The hypothetical example of Figure II
contains elements of many situations below Lake McConaughy . Yet alloca
tion procedures shown in Table 1 do not correspond to the maximizing
procedures presented in the example .

Product might be increased if more irrigation water per acre could be
applied along canals where power is produced than along canals where the
water does not produce power. 17/

In addition , Table 1 indicates that irrigation use of water receives
priority both in the current year and in provision for future years
through storage , in preference to power. A maximizer's inclination is
to question this absolute priority . However , there are circumstances
where the effects of the priority are not so bad . First , in the range
of low water utilization it would appear that the marginal productivity
of water in irrigation is substantially higher than in power. In
Figure II , below about 400 thousand acre-feet of water , the only power
that will be produced under optimal conditions is that which is
complementary to irrigation . 18/ In these ranges of low water availability,
marginal productivity of water in irrigation is clearly dominant in
determining optimal water use . Second , a principal determinant of the
demand for storage-- which we have not dealt with rigorously in this study-is the loss associated with possible future water shortages . Our earlier
analysis for water-short years suggested that these losses are sizeable.
and hence that there may be large gains to storing water between years .
Third , the marginal product of water in power generation seems in mostinstances to be less than one dollar . The differences in quantities used
in irrigation when water has a value of one dollar and even when it is
used as if it were a free good appear small . Hence the possible real
locations between irrigation and power to equalize marginal products.
appear small .

17/ Delivery capacity of canals sometimes limits water applies in
situations below Lake Mc Conaughy where power is produced . When this
situation occurs , then clearly canal capacity and not the considerations
mentioned in the above paragraph will determine water application. We
understand that plans are being made to expand the capacity of the
limited-capacity canals , so that in terms of future allocations our
analysis neglecting capacity considerations may become relevant to all
situations .

18/ That is , there would be no summer power except what took place
in conjunction with irrigation , and there would be no winter power at all .



:

These remarks do not mean that water can best be allocated by
priority system . They mean only that the present priority system may
come close to maximizing economic product in allocating between
competing irrigation and power uses .

15

Above Lake McConaughy . There is little possibility for conflict
between irrigation and power above Lake McConaughy . Irrigation releases
in the summer appear to exceed the capacity of the generators . Hence in
the relevant range the amount of power produced in the irrigation season
would appear not to be an issue in water allocation .

With regard to winter power , the Glendo unit has now been constructed .It has increased the generating capacity and storage capacity of the
Wyoming system so as to enable more generation of winter power whilestill permitting storage of water to the irrigation season. This has
reduced conflicts between irrigation and winter power. For the same
reasons as below Lake McConaughy , the conflicts were probably already
unimportant .

Between the two areas . Irrigation water appears to be used more
parsimoniously in the area below Lake McConaughy than above it .
Charges to farmers sometimes do not depend on the amount of water theytake . This gives an incentive to use water as if it were a free good .

The maximizer's impulse is to question this state of affairs , sincewater could be allowed to flow down the river to equalize marginal
product in the two areas . However , the impulse ignores return flows .
Water use for irrigation above Lake McConaughy is in part complementary
with water use below Lake McConaughy . About half the water used in
irrigation returns to the river by such means as run-off and seepage.
The return flows from above Lake licConaughy are caught in the lake andre-used.

The value of water routed to irrigation above Lake McConaughy thus
includes not only the marginal product in irrigation there but also
about half the marginal product of water below Lake McConaughy . Water
from the area below Lake McConaughy has no such additional source of
value . 19/ Water should be routed directly down the river only if
marginal product below Lake McConaughy becomes substantially higher than
marginal product in irrigation above the lake-- in contrast with one's
first impulse to try to bring the two marginal products just mentionedinto equality.

Nonetheless , at present there is no real attempt to equalize the
value of water above Lake McConaughy and below it . It might be desirable

The return flows from below the lake apparently flow on to the
Gulf of Mexico without ever having any appreciable marginal productivity .

19/
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to let water flow directly down to Lake McConaughy on occasions when the
lake is low and a water-short year occurs . These flows might take place
prior to the irrigation season , since they would permit the generationof additional power . 20/

III . CONCLUSION

Findings for the North Platte River . The historical basis of legal
and administrative procedures for allocating water makes them appear atfirst glance to be at odds with maximizing economic product . Yet they
may be sensitive enough to avoid gross malallocations . We guess the
percentage gain in product from all the improvements suggested in this
study would be 5 per cent at most.

The most important malallocations were found to be associated with
unequal effects of water rights in water- short years . Other possibilitiesfor improvement include : (1 ) Allocation of more irrigation water to land
where power generation is associated with water deliveries. (2) Con
sideration of water losses in making deliveries along distribution canals
constructed in the future-- but not necessarily along present canals . It
could be a disservice to advocate costly reorganizations along present
canals in view of the small prospective gains . However , reorganizationcosts are not a hindrance to making water use from the outset moreintensive near the head of the canal . (3) Co-ordination of decisions
between the two major areas of water use . Occasionally there might be
planned releases from the Wyoming dams in the wintertime to Lake
McConaughy.

The conclusions rest on the assumption that initial increments of
irrigation water are very valuable compared with marginal product atordinary rates of water use . The assumption is suggested by the high
value of irrigated land in the North Platte basin and by previous studies.of the demand for irrigation water. It implies large losses will be
encountered as water deliveries are reduced to irrigated land . Hence it
explains why losses are large from cutting off water to some land in
water-short years and why there are limited gains to interfering with
equal water deliveries along a canal.

Further applications . Analyses of marginal product of water might
lead to larger gains when used in planning investments than when used to
guide allocation within existing facilities . Though not considered in
the foregoing , the question of what is optimal capacity of facilities
needs to be faced on less developed rivers .

20/ Power generation from releases above Lake McConaughy in the ir
rigation season are apparently already at a maximum , as indicated inTable 1. In the nonirrigation season , releases would make use of power
capacity not otherwise being used .
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Water facilitics have usually been developed on a piecemeal basis ,
with little effort to find an optimum set of investments taking account
of interrelations between them . Using the approach exemplified in this
study , planners could strive for capacity such that marginal product of
water foregone at other points on a river equals marginal product of
water produced on a project in question . Two approaches for doing this
may be noted . Either approach might be especially helpful for areas of
the West where there is basin-wide water scarcity.

First , demand schedules like those illustrated in this study could
be estimated for interrelated points in a basin . They could then be
used in formal mathematical programming.

A second procedure assumes that investments will continue to be made
on a piecemeal basis . Past planning methods would be modified by in
cluding as a cost an estimate of marginal product of water foregone
because of the project. The realism of assuming that piecemeal develop
ment will prevail is indicated by lack of data for detailed programming
for an entire basin and by difficulties in changing the political processof approval of water projects . The suggested procedure might none the
less impart a tendency for water investments to go toward an optimum , in
the same sense that a market economy tends to be optimum . While water is
not ordinarily bought and sold , planners would simulate a market for water.
and respond to incentives to economize it .

17

The procedure would be aided by noting that water can flow downstream
freely but that to reverse the flow is virtually impossible . Hence
marginal product of water for a project should be at least as high as anythat will occur downstream from it . The optimum pattern is seen to in
volve declining marginal product as one moves downstream . Deductive hints.
like this may mean that future development in a basin needs to be predicted
only in a general way to obtain adequate estimates of the pattern .

APPENDIX ON CANAL LOSSES

Data were obtained from an irrigation project in the North Platte
basin with a view to estimating how losses of water vary with distance.
along a canal . It ought to be possible to make loss measurements
directly through gauging canal flows at various points , but we wereunable to obtain data of this kind .

Uses of water. Let be the amount of water delivered for irrigation of lands on the project . The assumption as to how a varies withdistance D is

dap adD,



where a is a constant . This assumption is good if irrigation land is
distributed evenly and of about constant width along the canal , which
appears to be the situation on this project . Integration gives
2 aE , where E is the length of the canal .

For this project during a certain period the amount of water
delivered on the project , , was about 36,000 acre-feet .

An important difference between the project in question and those in
the text is that this project delivers water at the foot of its canal
for use by another project . Let the amount of this delivery be R. For
the period covered by our data , R was about 17,000 acre-feet .

Supply of water . Let Q refer to the amount of water diverted from
the river to the canal . Qwas about 88,000 acre-feet . There is an
additional supply because the project lies below other projects whose
drainage provides water inflows . Let I be the total amount of these
drainage inflows :

aI

Now note that

The constant b means that the drainage inflows are assumed to be
distributed evenly along the canal . This appears to be roughly the
real situation . Integration gives I = bE . I was about 15,000 acre-feet .

18
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Solution for loss rate . Let k refer to the fraction of the water
being lost per mile . If the amount of water that flows past a point
along a canal is denoted by Y , then the water lost over an incremental
distance is kŸdD , that is , the percentage rate cf loss per mile times
the amount of water to which the percentage applies times the number of
miles in the incremental distance .

dY dI dap kYdD,

which says that the change in the flow in the canal as one moves an in
cremental distance down the canal is the inflow of drains from other
projects minus water deliveries for irrigation minus water loss from
the canal . In view of the previous assumptions ,

dy
b a KY

= dD .

As the distance D goes from zero to E , the amount of flow Y in the canal
goes from the amount of river water diverted to the amount delivered
out of the foot of the canal R,



;

Solving , we find

1

} .tx-}dY
a KY

In "b=a=kkQ
KR

It was stated earlier that I = bE and
eliminated :

In
I
I

•2D - KEG

- KER

D
=

dD .

KE.

aE.

KE.

Thus a and b may be

19

Using the values already referred to for I , , Q and R, the solution for
kE may be accomplished by iterative tries .

kE is 1.078 . Since the length of the canal E is near 100 miles , k
is about .01078 . That is , our result is that the loss rate is about 1
per cent per mile .
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The Irrigation Water Rental Market : A Case Study
By Raymond L. Anderson

Research on the market for irrigation water has been initiated to examine the institutional
arrangements that have developed in certain areas to make irrigation water more readily
transferable between farmers who have varying seasonal needs for water. This article
outlines the manner and extent that farmers and irrigation companies in the South Platte
Basin have developed arrangements for transferring water during a single crop season.

IN´NTENSIVE AGRICULTURE in the semiarid
West depends upon an adequate water supply.

Even in areas where water is generally considered
adequate, problems arise as to allocation of water
among farms in most crop seasons.

During the last 60 years, the irrigation com
panies in the South Platte Basin have developed
a rental procedure for transferring irrigation
water from one user to another . The rental mar
ket evolved because of varying needs for available
water and varying ownership of irrigation com
pany stock.

The many reasons why water users may have in
sufficient or excess water include changes in crop
patterns, development of irrigation wells, acquisi
tion of additional water stock for insurance
against short-water years, water stock split off
when land was sold , development of additional
land for irrigation , and need for more water stock
than was originally anticipated.

54

Irrigation in the South Platte Basin was de
veloped by privately owned irrigation companies.
These companies are organized mainly as mutual
companies in which the water users own the stock.
Though the area has about 100 irrigation firms,
10 or 12 major companies cover a substantial part
of the irrigated land.

Under strict appropriation doctrine, water is
attached to the land by prior development of irri
gation works. Whenever the appropriator fails
to use the water or allows others to use it the right
can be lost to another . Beneficial use is a require
ment for retaining an appropriative right, but the
question of what constitutes beneficial use is diffi
cult to determine with any degree of precision, as
any level of beneficial use is permissible . Modifi
cation of the appropriation doctrine through the
evolution of a rental system under which water
can be transferred to those who can make higher
economic use of it allows a much more efficient use

Reprinted from the Agricultural Economics Research , a journal of economic and
statistical research , United States Department of Agriculture and cooperating
agencies , Volume XIII , Number 2 , April 1961 , by the Economic Research Service.
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of limited water supplies . In this paper, "water
rental" means seasonal transfer of water between
water users.

Water rental is possible in this region because
of (1) company ownership of water rights ; (2)
development of privately owned storage reser
voirs ; and (3) availability of supplementary water
supplies fromfrom thethe Colorado-Big Thompson
Project.

The importance of company ownership of the
water right lies in the fact that water rights are
not attached to any specific tract of land , as is
common under the appropriation doctrine. Under
the company-ownership arrangement , the water
users own stock in the ditch company . They re
ceive water dividends according to the amount of
stock owned without regard to the amount of land
under the ditch . These stocks are treated as per
sonal property that can be bought, sold, or rented
at will.

The development of privately owned reservoirs
is the second factor that makes rental of water
possible. Farmers own stock in these reservoirs
and receive water according to stock held . This
water can be delivered on a demand basis ; it is
particularly valuable for late-season irrigation.

The third factor permitting the rental of water
is the Colorado-Big Thompson Trans-Mountain
Diversion Project . Water delivered by the project
is administered by the Northern Colorado Water
Conservancy District and is freely tranferable
among water users anywhere in the conservancy
district. The area in which effective water trans
fers can be made is bounded by Boulder on the
south, Fort Collins on the north , and Fort Morgan
on the east- a triangular area 70 miles wide at
its western base and tapering to the northeast ap
proximately 100 miles.

Rental Arrangements
Individual allotment holders of project water

can readily transfer water for a season to anyone
who wishes it by sending a water-transfer order
to the conservancy district office . This office then
turns the water to the renter's ditch on the day
desired .

Municipalities and irrigation companies also
rent water to water users from their allotments
of project water.

Water rental practices vary by irrigation com
panies according to the size and historical develop
ment of the company . Rental procedures for rep
resentative companies in the South Platte Basin
are presented in table 1. The smaller companies
keep no record of transfers. Any exchange of
water is an arrangement between individuals. The
ditch rider is informed of changes to be made in
water deliveries.

The large irrigation companies with from 100
to 300 stockholders maintain a rental service in
the company office. Typically , water users who
have excess water list it with the secretary, and
those who need additional water contact the secre
tary to obtain it . In some companies, the rental
price of water is set by the board of directors.
Everyone who buys or sells water does so at the
established price.

Other companies list the water available, to
gether with the asking price. Users who need
additional water take the lowest priced water, or
haggle with the owner for a still lower price. If
the season turns hot and dry, the price rises and
more shares of water are likely to appear on the
market. As the rental price rises, farmers who
have low-return uses for water, such as pasture
or hay land , will obtain a higher return by renting
water to farmers who need water for such high
value crops as corn or sugar beets.

Most companies have water available for rent
from different sources . One type is irrigation
company stock for a season- this is direct-flow

and some reservoir water, depending on the com
pany. The exact quantity of water delivered de
pends upon the flow of the river and must be used
when available, or it is lost.

Another type of rental water is reservoir-com
pany stock delivering a specified quantity of water
from a privately owned reservoir. This water can
be rented by day's run , which is normally 2 or 3
acre-feet, or by the share, which can vary in quan
tity from 10 to 100 acre-feet and is delivered on a
demand basis. In certain instances , reservoir
water can be transferred between adjacent com
panies.

Farmers can also rent project water to be de
livered to their farms , independent of the parent
company's water supply. Transfer of project
water was described earlier. Water is commonly
priced the same regardless of source.
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TABLE 1.-Representative water-rental procedures in the South Platte Basin

Company

Larimer and Weld Ditches,
Eaton , Colo.

New Cache La Poudre Irri
gating Co. , Greeley, Colo .

Water Supply and Storage
Co., Ft . Collins, Colo.

North Poudre Irrigation Co.,
Ft. Collins, Colo.

Greeley and Loveland Irriga
tion Co., Greeley, Colo .

Bijou Irrigation District and
Riverside Irrigation Co.,
Ft. Morgan , Colo.

Farmers Reservoir and Irriga
tion Co. , Denver, Colo.

56

Method of renting

Available water is listed in
company office. Secre
tary allocates to those
wanting additional water .

Available water is listed in
company office. Buyers
contact secretary for
water.

Shares of seasonal water are
rented from the office.
Small daily transfers are
traded between farmers.
No office record is kept .

Water for rent is listed on a
board in office . Farmers
who need water contact
one of those listing water.

Lists water only if requested .
Most rentals are between
farmers

Farmers arrange for trans
fers. Transfer orders are
recorded in office .

Most water rented between
farmers. Must submit
water transfer order to
company office to effect
transfer.

Size of the Water Rental Market

The Northern Colorado Water Conservancy Dis
trict and five major companies in the area have
made their water-rental records available for
study. These records indicate that rental water
is an important feature in the irirgated agricul
ture of the South Platte Basin.

During the 1959 season , 645 transfers of irriga
tion water took place in these companies, thus
shifting the use of 16,353 acre-feet of water. In
the conservancy district , 376 transfers totaling
73,967 acre-feet of water were completed . Al
though water is rented from March to October,
the greatest activity occurs in July, August, and
September (table 2) .

Most rental transfers involve relatively small
quantities of water. As shown in table 3 , 88 per
cent of the transfers in 5 irrigation companies
were below 50 acre-feet of water per transaction,
and almost 75 percent below 30 acre-feet. The
conservancy district records ( table 4 ) show that

Method of pricing

Board of Directors sets
price for season .

Secretary and Board of Di
rectors set price for sea
son .

Farmers set the price of
both seasonal and daily
rentals.

Asking price quoted along
with number of shares
each individual has for
rent.

Farmers set the price .

Farmers negotiate price
when arranging transfer.

Farmers set price.

Kind of water rented

Reservoir water rented by
day's run.

Reservoir water rented by
day's run. Few shares of
direct-flow water rented
each season.

Both direct-decree water and
reservoir water are rented
by the day and the share.

Shares of stock including
both direct-decree and res
ervoir water are rented.

Mostly Colorado -Big
Thompson water is trans
ferred.

Mostly reservoir water by
the share, but some direct
decree water when farmer
has well.

Rent stock or acre-feet .
Most rentals are reservoir
water.

about 80 percent of the transfers were below 80
acre-feet in quantity and that 72 percent were
below 60 acre-feet.

About 70 percent of the water volume trans
ferred within mutual companies was in units of
less than 60 acre-feet, while rentals of less than 60
acre-feet accounted for only about 9 percent of the
water shifted in the conservancy district.

Rentals of more than 2,000 acre-feet per trans
action account for 65.8 percent of the water trans
ferred in the conservancy district , but only 3.2
percent of the transactions. These large transfers
involve water allotted to municipalities by the
conservancy district but which the cities do not
now need . The cities rent large blocks of water
to irrigation companies to supplement their water
supplies . Cities can transfer the water to their
own uses as need arises. This flexible arrange
ment allows for ease of transfer whenever domes

tic or manufacturing users require additional
water.

1



TABLE 2.- Water rentals by months for five irrigation companies and the Northern Colorado Water
Conservancy District, 1959

March ..
April..
May
June..
July
August.
September.
October .

Total

Month
Transactions

No.

Rental Rates and Value of Water

Under the assumptions of marginal theory, the
allocation of resources in a competitive industry
will be such that the value of marginal product of
any factor is equal between firms . When water is
distributed under the appropriation doctrine , the
returns to water can vary considerably between
firms. Rentalprovisions help to adjust this malal
location of water. In the process of reallocation,
the price of rental water should reflect the value
of the marginal product of water to both the renter
and the rentee.

5 irrigation companies

In 1959, much of the water was rented at a price
that covered the yearly stock assessment plus
interest on the market value of the stock. Two
companies set the price of water for the season at
$2.70 and $3.25 per acre-foot. For the companies
that let the farmers set the price , the charge
ranged from $2.50 to $5 per acre-foot at the begin
ning of the season and from $4.20 to $8 late in the
season (table 5) .

In dry years, when the supply of water is short,

the price is reported to go as high as $30 per acre
foot. Most irrigation officials and farmers think
this is too high . Community pressure does not
allow the market price to reach the level that
farmers short of water would be willing to pay.
Institutional restraints are one of the peculiarities

3
8

20
45

149
220
196

4

645

Pct.
0.5
1.2
3.1
7.0

23.0
34. 1
30.4

.7
100.0

Amount of
water

Acre-feet
69

476
1, 064
1,877
4, 115
4, 391
4, 332

29

16, 353

Transactions

No.
2

11
14
22

105
131

N.C.W.C.D.

88
3

376

Pct.
0.5
2.9
3.7
5.8

28. 0
34. 9
23. 4

8
100.0

Amount of
water

Acre-feet
228

3, 659
9, 180

11,975
14, 777
22, 745

9, 166
2, 237

73, 967

of the water-rental market . The customary price
of rental water probably limits the quantity of
water that is available in some years.

The economic value of this rental water is not
known because use of the water transferred was
not ascertained , but it is possible to estimate its
value from the returns to irrigation water in this
region . A recent linear programming study made
at Colorado State University¹ showed marginal
values of irrigation water varying from $50 per
acre-foot with a short water supply to $15 per
acre-foot with a full supply . These values were
ascertained for typical irrigated crop systems . A
second stage of this study found the value of
marginal product with adequate water supplies
ranging from $32 per acre-foot on farms with
soils of high productivity and high -value crops,
down to $9 per acre-foot on farms with poor soils
and low-value crops.

2Another study on the average gross return
from an adequate water supply on various crops
gave gross values of $72 per acre-foot when ap
plied to sugar beets , but only $10 when applied
to oats.

1 Whittlesey, Norman . Economics of Irrigation , Uncom
paghre Project , Unpublished MS . Thesis, 1959.

¹ Unpublished data from the Northern Colorado Water
Conservancy District.
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TABLE 3.- Number and amount of water-rental
transfersinfive irrigation companies,¹ South Platte
Basin , 1959

Size of transfer
(acre-feet)

0 to 9.9.
10 to 19.9.
20 to 29.9.
30 to 39.9 .
40 to 49.9 .
50 to 59.9.
60 to 69.9.
70 to 79.9.
80 to 89.9.
90 to 99.9..
100 to 149.9 .
150 to 199.9 .
200 plus_

Total .

Trans
fers

Number
175
180
126

56
33
29

WA519 66

10

14

645

Cumu- Amount Cumu
lative of lative

percent water percent
age age

Percent
27. 1
55.0
74.5
83. 2
88. 3
92. 8
94. 2
95. 8
96. 6
96. 8
99.0
99. 6

100.0

Acre-feet Percent
977

2, 430
3, 084
1,872
1, 426
1, 604

564
759
420

96
1, 774

681
666

16 , 353

6.0
20.9
39. 6
51. 2
59.9
69. 7
73. 1
77.7
80. 3
80.9
91.6
95. 9

100.0

1 North Poudre Irrigation Company, New Cache La
Poudre Irrigation Company , Larimer and Weld Ditch
Companies, Farmers Reservoir Company , and Bijou
Irrigation Company.

Conclusions

It can be assumed that the water transferred
moves to a higher value use. If , for example, the
water transferred returned $20 per acre-foot more
at the new location and 60 percent of the water
actually reached the farm, water rentals in thecon
servancy district and the five companies would
add around $1,000,000 to the gross return of the
area. More water is actually rented in this area,
but data cannot be obtained from some companies.
These estimates indicate, however, that substan
tial returns are gained from seasonal transfers of
water.

By using a market mechanism to allocate water
within a framework of the appropriation doctrine,
considerable losses in crop production have been
avoided. The rental system also reduces the waste
that occurs when water rights become involved in
costly, time-consuming legal battles. One water
user cannot bring suit against another for nonuse
and transfer of irrigation water. Under the rental
procedures used in the South Platte Basin , water
can be transferred within irrigation companies by
rental of stock and between or within irrigation
systems by transfers of Northern Colorado Water
Conservancy District water allotments.

These rules and customs , which developed dur
ing the last 60 years for company rentals and the
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TABLE 4.- Number and amount of water- rental
transfers in the Northern Colorado Water Conser
vancy District, 1959

Size of transfer
(acre-feet)

0 to 19.9 .
20 to 39.9 .
40 to 59.9 .
60 to 79.9_
80 to 99.9 .
100 to 149.9 .
150 to 199.9 .

200 to 499.9_
500 to 999.9 .
1,000 to 1,999.9 .
2,000 to 2,999.9_ .

3,000 to 4,999.9 .

5,000 plus..
Total .

Trans
fers

Number Percent
27. 1
54. 0
71.8
79. 8
81.9
89. 1
89.9
94. 4
96. 3
96.8
97. 6
99. 2

100.0

Company

102
101
67
30
8

27
3

ØNMANN

Om

17
7
2
3
6
3

Cumu- Amount Cumu
lative of lative

percent- water percent
age age

376

North Poudre Irrigation Co____

New Cache La Poudre Irriga
tion Co...

Greeley and Loveland Irriga
tion Co...

Water Supply and Storage Co.

Farmers Reservoir and Irriga
tion Co.

Acre-feet Percent
1, 082
2, 726
3, 130
1, 953

Larimer and Weld Irrigation
Co. and Windsor Reservoir
Co_____

658
2, 888

503
4, 913
4,882
2, 602
6, 141

18, 780
23, 709

73, 967

TABLE 5.- Variable cost and rental price of water
per acre-foot, representative irrigation companies,
1959

Cash
cost per

acre
foot 1

Dollars
2. 50

2. 50

2.87

1.92

4. 04

1. 03
(3.72

1.5
5. 2
9. 4

Dollars
2. 50

12.0
12.9
16. 8
17. 5
24. 1
30. 7
34. 2
42. 5

Rental price peracre-foot

3.00

5. 00

67.9
100.0

Early Late
season season

4. 60

3. 25 all season

Dollars
4. 20

5.00

8.00

6. 00

2. 70 all season

1 The cash assessment divided by water delivered per
share.

last 10 years for Conservancy District transfers,
make possible a better adjustment of the land
water relationship than is normally found in
western irrigated agriculture. They might well
serve as examples for other areas in adjusting for
the varying needs of water users.
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JOHN ROBBINS spent his boyhood on the shores of Lake Erie; and on his recent return to Cuyahoga County after

two years in Asia and the Middle East as an Ogden Reid Fellow, he was amazed to see what the Great Lakes

industrial boom was doing to his ancestral country. There were demands all along the line for more and more

water. The change he observed in his home country, which is rich in water, set him to thinking about the more

drastic changes ahead in those areas where water is even now at a premium.

WATER : HOW FAST CAN WE WASTE IT?

by JOHN ROBBINS

YALE UNIVERSITY study published in 1939

A indicated that the minimum daily ration ofwater necessary for an individual was 20 gal
lons. It allotted one gallon for drinking , six for
laundry, five for personal cleanliness (but without
tub or shower) , and eight for the toilet . Even ifthe
individual takes an occasional 25-gallon bath in the
tub, or a five-gallon-per-minute shower, he isn't
likely to build up a total for personal use of more
than 50 gallons a day . But all this is pure theory.
The amount of water which an American is actually
using in 1957 is something over 1500 gallons a day .

Most of the 1500 gallons is essential in the culti
vation of the food he eats and in the manufacture
of nearly every article he uses in his daily life. The
production of a slice of bread , including the growing
ofthe wheat, has been estimated to require 37.5 gal
lons of water. A steer, in order to create cach pound
of beef, must consume something like 4000 gallons,
not so much from its drinking trough as from its
pastureland .

Each ton of steel , in being produced , requires
40,000 gallons of water, or 160 times its own weight.
Ten gallons of water are employed to refine one
gallon of gasoline. The brewing of a gallon of beer
takes eight gallons of water in addition to what
actually finds its way into the bottles .

At an educated guess , we as a nation are now
using around 275 billion gallons of water a day.
Less than 10 per cent of the total is for domestic
purposes, either through municipal water systems
or from rural wells . More than a third , around 100

billion gallons a day , is necessary for irrigation .

The rest, well over half, goes for the needs of
industry.

There is nothing inherently alarming about the
magnitude of these figures . America is well blessed
with water resources . The average rainfall over the
surface of the United States is 30 inches . About

1

70 per cent of this returns to the atmosphere by
evaporating or by the transpiration of leaves . The
equivalent of eight inches remains to flow through
the streams and rivers to the ocean, or to soak into
the ground , where it forms deposits in the porous
subterranean formations . This annual increment to
our surface water and our ground water is four
times the amount of water we use in a year.

The disturbing aspects in all this are not generally
appreciated . The first is the unequal distribution of
our water resources . The second is the tremendous
growth ofour water usage, particularly by industry.
The third is the possibility that a long-range
change in the climate is going to dry up parts of
the country that are already on a marginal basis.
Taken together they add up to an almost inevitable
conclusion : water is going to play an increasingly
important role in determining the economic geog
raphy of the United States.

The uneven way in which nature has distributed
our water resources must be obvious to anyone who
has traveled any distance around the country. We
have our deserts and we have our swamps and rain
forests . In between we have a full range of clima
tological conditions , from Maine with 40 inches of
rainfall annually , only 15 of which evaporate, to
Arizona with 14 inches , 13.3 of which evaporațe .

The 17 westernmost states - North Dakota to
Texas and westward average less than four
inches of water yield or runoff after evaporation a
year. The 31 eastern states average 16 inches.
Within the western states there is another general
division. Eastern Texas , northern California , and
the Northwest are generally well watered . But half
the area of the 17 states , constituting a third of the
territory of the United States , has a natural water
yield ofless than one inch .

In many parts of the country the water table,

the top level of the underground storage water, is

31
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falling. In most of these areas it isn't a case of
drought but of overuse . In Milwaukee, for instance,

when a large brewery recently began pumping at
high volume from a big new well , water levels of
another manufacturing plant seven miles away
dropped 75 feet within a few hours . The spring
water has sunk so deep in the city that the great
breweries may have to switch to Lake Michigan
from the wells that helped make their beer famous.
Outside Phoenix , Arizona , Goodyear established a
farm 35 years ago to grow high-grade cotton. Origi
nally the irrigation water was brought a mere 20
feet to the surface by small pumps . With every
passing decade the water table has dropped , and
the pumps have had to be replaced with more
powerful models. The lift is now more than 100
feet, and the table is still sinking.

The same pattern has been repeated in hundreds
of other localities . Geologists have traced water in
rare instances to limestone formations as deep as a
mile below ground . The pumps to lift it more than
600 feet, however , are so expensive as to make the
use of the water uneconomic .

A half century of growth in water usage was
spelled out by the President's Materials Policy
Commission (the Paley Commission) in 1952. In
1900, according to its estimate , we withdrew from
our streams and wells about 500 to 600 gallons a
day per capita . By 1950 our population had dou
bled , and so had our per capita use, quadrupling
our total usage . As it did with other natural re
sources , the Paley Commission projected its esti
mates of water use forward to 1975 and predicted
that it would nearly double again in the 25 years.

It already appears that the Commission under
estimated the rate of growth . A second Hoover
Commission study based on 1955 figures reported
that in the five years since 1950 water use had
soared from 185 billion gallons a day to 262 billion ,
almost halfway to the Paley Commission's 1975
estimate of 350 billion . Admiral Ben Moreell, chair
man of the Hoover Commission task force on federal
policy toward water resources , made a new stab at
a 1975 figure- 453 billion gallons a day . In other
words , less than 20 years from now our demand for
water is likely to exceed our available supply by
more than 25 per cent.

MONTHLY

for cooling ; clear because dirt , minerals , and salts
clog up pipes , form deposits on boilers, corrode
equipment , and generally raise hob.

The amount of water required by industry is
staggering. Steam generators of electric power
alone use 40 billion gallons a day for their boilers
and for cooling their condenser coils. The steel
industry last year used a total of five trillion gallons,
and petroleum refining another two and a half
trillion . Between Buffalo and Cleveland along the

' south shore of Lake Erie, power plants and chemical
works built just in the past eight years use more
water than the combined municipal water systems
of both those cities .

It is interesting to analyze where this growth is
occurring. It isn't in personal use, although an in
crease in suburban lawn watering is putting a strain
on some municipal systems . It isn't in irrigation.
The lands most easily and economically irrigated
have long since been utilized . Any suitable land
left to be irrigated would require a large capital in
vestment for a relatively small rate of profit. The
application of irrigation to land is, in fact , a classic
example of the law of diminishing returns.

1 The increase, then , is concentrated in the need
of industry for cold , clear water - cold because 75

per cent of the water employed by industry is used

New types of industries increase the use of water
still further. Prime examples are the new synthetics
plants . Rayon , nylon , and the miracle fabrics, for
instance , need far more water than the cotton and
wool they replace, and the manufacture of synthetic
rubber needs American water instead of the rainfall
in the jungles of Malaya.

Unlike irrigation water, which either evaporates
or soaks into the soil , most industrial water is re
turned to its source or to the surface . It may or
may not have been polluted by its use. It has cer
tainly been heated . A big industrial plant, there
fore, needs a big body of water so that the water
temperature won't be raised beyond the point of
efficiency.

Water has always been a factor in the selection
of factory sites , either as a source of power or as a
means of cheap transportation . Today it is a prime
factor . The areas of the country with assured water
supplies are enjoying the fruits of the economic
'boom . The shores of the Great Lakes , the banks of
the Ohio River , and the borders of Lake Pont
chartrain, for example, are sprouting with new
power and chemical plants , and prosperous indus
trial complexes are building up around them .

This is not to say that even a heavy industry
cannot settle in a water-short area in order to take
advantage of some particular situation in relation
to raw materials , labor supply, or markets . But it
must pay the price. Any lack of water is reflected
in increased costs for washing or cooling equipment .
Kaiser Steel chose to settle in Fontana , California ,
for instance, knowing it would have to install a
recirculating system able to use partially treated
municipal sewage as a coolant . Even so , Kaiser can
compete in West Coast markets with water-cooled
eastern steel mills because of its lower transporta
tion costs .

2
THE prospects of the water-short areas, and espe
cially of the Southwest , are complicated by the
possibility that the North American continent is
growing warmer and drier . Weather records indi
cate that most parts of the northern United States
during the past half century have warmed up by
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two to three degrees . As to just what this means ,
there is wide disagreement . Some scientists think
we have reached a " climatic optimum ," and that
the climate is about to reverse itself and start grow
ing cooler. They suspect that the spring rains which
flooded Texas this year and which , at least for the
moment, have broken the five-year-old drought in
the Southwest are the signal that a change has oc
curred. A second school, more noncommittal, talks
only in terms of short weather cycles of seven years
or so. A third group is convinced that the warming
up process is still under way.

A leader of the group predicting a 50-year cold
and-damp spell is Hurd C. Willett , professor of
meteorology at Massachusetts Institute of Tech
nology. He bases his reasoning on the sun-spot
count. The U.S. Weather Bureau , led by Harry
Wexler, chief of the scientific services division , takes
the more cautious stand that long-range predictions
are dangerous , and that the warming trend and
the drought in the Southwest represent short-term
cycles . A proponent of the warm-dry thesis is Paul
Sears , head of the conservation department at Yale,
whose studies have shown how changes in the gla
ciers affected the culture of the corn-eating " mound
dwellers" by altering the rainfall pattern of the
mid-continent.

In its report to Congress two years ago , the Na
tional Science Foundation noted : " Glacier studies
have given clear indications that we are now in a
cycle of warming which began about 1900. It is
estimated that if the indicated warming continues
for another 25 to 50 years , the ice will melt out of
the Arctic Ocean in the summer , making it naviga
ble. In addition, the warming cycle, if continued ,
may melt enough ice now tied up in glaciers to add
to the sea level sufficiently to affect the lives of mil
lions of people living along low coastal lands ." Our
shores may get plenty of water - all salt!

If America proves to be really drying up , the
Southwest will be the first area faced with tragedy.
Even to a greater extent than during the dust-bowl
days of the thirties , families will be forced to leave
their homes. The great investment in irrigation
facilities , much of it subsidized by the taxpayers of
other parts of the country, will be wasted . Even if
the drought is broken and a damp wave is about to
begin, the water capacity of the Southwest won't
be able to keep up with the national expansion of
water use. The attorneys of the American Bar As
sociation who found the tap water at their Dallas
meeting place last summèr so salty that it ruined
the taste of their whiskey aren't likely to advise
industrial clients to expand into such a chancy area.

What is a sensible program for a country facing
a tremendous increase in the load on a stable or
declining water supply? A tempting suggestion is
to recommend an all-out study by our scientists of
how we can control the long-range climate or the
short-range weather . Let them figure out , as an
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East Coast newspaperman urged this spring, how
to provide gentle rainstorms every Tuesday and
Thursday, with sunshine between , especially over
the weekends . His recommendation isn't so far
fetched as it might seem . The great mathematician
John Von Neumann remarked shortly before his
untimely death last year that the control of the
force of the climate was the greatest challenge facing
science today.

Unfortunately, the prospect in the field for the
immediate future is bleak . Scientists aren't even
sure what starts the climatological changes that
affect the earth - solar radiation , cosmic rays, sun
spots , or clouds of dust circling through the iono
sphere in the wake of volcanic eruptions . Even the
experiments on promoting rain by seeding clouds
with dry ice or silver iodide look less promising than
they did when the principle was first discovered a
decade ago . After studying the evidence, the Coun
cil of the American Meteorological Society issued a
gloomy statement this spring. Cloud seeding has
been perceptibly effective, it said , only where condi
tions were such that natural rain might have oc
curred anyway. Over flat country it has been
notably ineffective. "Present knowledge of atmos
pheric processes ," it added , "offers no real basis for
the belief that the weather or climate of a large
portion of the country can be significantly modified
by cloud seeding."

3
ANOTHERNOTHER hope for the distant future is the con
version of sea water into fresh water . The minimum
cost yet achieved for distilling the salt out of sea
water is $1.50 per 1000 gallons , even for large-scale
operations . That is 30 times greater than the cost
of treating the poorest grades of water now used by
cities and industries . The Paley Commission recom

¡mended against investing in more research on distil
lation . The Interior Department went ahead and
issued a cheery statement early this spring, indi
cating that new experiments would make large
scale conversion of sea water economically feasible
in the near future . The Department's watchdog
committee in Congress quickly came back with a
report that officials of the Department were mis
leading the American people while letting the re
search program " drift along." And there the mat
ter stands .

Two more likely paths to progress are efforts in
the direction of conservation of water and pollution
control. Government and industry, as they have
become aware of the problems involved , have shown
more willingness to spend money on programs of
both sorts.

For industry, conservation means the use of more
complicated equipment to recirculate cooling water,
to reclaim used water , and to employ alternate
methods of cooling such as refrigerants or air. For
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governments, particularly at the state level, it in
volves stream regulation , anti-erosion devices, small
dams , artificial recharging of ground water reser
voirs , and the proper use of plant life.

Industry is also accepting anti-pollution measures
as part of its normal production costs . Partly from
public spirit and partly under the pressure of public
opinion and state laws , most new industrial plants
have incorporated waste treatment devices . Gen
eral Petroleum's new refinery at Ferndale, Washing
ton , releases an effluent so thoroughly cleaned that
salmon have been caught 100 yards below the out
let. The installation of anti-pollution measures inMolder plants, however , is often such an expensive
process that it throws their costs out of line with
those of newer competitors . No town likes to see
an industry shut down , cut off its payroll, and stop
paying taxes. Industrial pollution , therefore, con
tinues to exist.

MONTHLY

Added to existing supplies of ground water, that is
enough for all their needs for years.

The pollution problem for towns and cities is
easily stated. Any government body can install
sewage systems to keep from fouling its own or its
neighbor's nest as soon as its voters are convinced
that clean water is worth paying for . That con
viction is slowly spreading around the country.

1.

But neither conservation nor anti-pollution meas
ures, wholesome though they are, can solve indus
try's need for water . The best solution at the mo
ment seems to be the importation of water by pipe
line from water-plus to water-minus arcas . Such
pipelines will be expensive . They aren't likely to be
built in large numbers around the country until the
shortage of water and the shortage of industrial
space adjacent to bodies of water both grow more
stringent than they are today.

The most famous existing water pipelines are
those serving Los Angeles , a city which has out
grown its water supply. It now supplements its
limited local reservoirs with water from the Owens
River on the east side of the Sierra Nevada, 240

7 miles away; from Mono Lake , 350 miles away; and
from the Colorado Kiver, 450 miles away . It hopes
to expand its system to reach the better watered,

less densely populated northern part of the state.
An example of how a pipeline can be used to pro

tect the interests of a regional economy is the story
ofSaginaw and Midland , two cities in central Michi
gan . After nearly dying along with the Michigan
lumber industry 40 years ago , Saginaw, thanks to
a set of General Motors factories and foundries,
made a strong comeback . Midland , a younger city,
grew from a small town with the expansion of the
Dow Chemical Co. During World War II a serious
water problem threatened both cities and their in
dustries when the rivers through the towns grew so
polluted and the water so hard that treatment was
almost impossible . They joined forces after the war
to build an 80-mile pipeline to Lake Huron . It cost
the communities $10 million , but it can deliver a
total of43 million gallons a day of pure, fresh water.

From an engineering point of view , Great Lakes
water could be piped for hundreds of miles to thirsty
cities outside their basin . Because of a legal techni
cality , it can't be . Thirty years ago when Illinois
sought from Congress the authority to drain water
out of Lake Michigan to flush Chicago's sewage
into the Mississippi , the other Great Lakes states
and Canada protested violently . They charged
with some reason that any lowering of the lake
levels would affect their trade and prosperity. The
parties involved reached a compromise . Chicago
got limited permission to dig its drainage canal, but
by international agreement a complete prohibition
was clamped on any other device that might move
Great Lakes water outside the natural drainage area
of the Lakes. The effect of the agreement is going
to be felt, and soon .

|

In the Mahoning Valley in eastern Ohio , for in
stance, are clustered the steel mills of Youngstown ,
Warren , and Niles . Although the headwaters of the
Mahoning River are within 25 miles of Lake Erie,

the stream flows southeast into the Ohio . Twenty
years ago the Mahoning had a world-wide notoriety
among geographers as the hottest river in the world.

The steel mills were so concentrated along its banks
that they warmed its water beyond the point where
it was useful as a coolant . New dams and reservoirs
have corrected that situation for existing mills , but
the possibilities of expansion of industry in the
valley are inhibited by the limits of the water sup
ply. To pipe Great Lakes water into the river
would be technically simple and fairly cheap . Le
gally it can't be done.

Akron, on the other hand , lies just inside the edge
of the Lake Erie basin . Should its need for water
expand, some Akron and Cleveland interests have a
plan for a 16-mile pipeline from the Lake through
which water could be pumped into the Cuyahoga
River at its source. The Cuyahoga flows south to
Akron, then north to enter Lake Erie at Cleveland .

Such a pipeline would only pose a problem in finance.
The Province of Ontario would like to open up

the water-short area around Kitchener and Guelph
to industry by piping water out of Lake Huron near
Goderich and letting it drain into Lake Erie. The
water would never leave the Great Lakes basin . It
would , however, bypass Detroit , which needs every
inch of depth in the St. Clair River for its harbor.
Legally, the project is somewhat doubtful . Ontario
might be able to swing a deal in which, as the quid
pro quo, streams in the Hudson Bay watershed
would be reversed and piped into Lake Superior.

Only circumstances will determine when such
pipelines as these will be economically feasible to
build and operate . By 1975 , however, a network of
water pipelines is likely to be growing that may
eventually rival in scope the oil pipelines which now'trace their way throughout the country.



General attitude expressed by Joe Martin Jr , head of SF PUCommish :

"We don't need the wtr rights we've got , but we've got ' em , so let's
find a need for them . " Simply do not want to relinquish control , bcs
they might figure out some way of doing themselves some good with them .
Political bargaining power is his idea . Hold a whip over customer counties
he's ambivalent , sometimes he talks that way , other times about need for
good will , good public relations .
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Cooley Slates
Water Hearing

>

1

Aimed to Broaden Provi
sions of Watershed and

Flood Legislation
The News and Observer Bureau .

1255 National Press Building.

RepWASHINGTON, Feb. 4
resentative Harold D. Cooley,
chairman of the House Committee
on Agriculture , has sched
hearings for February 14 ar
on legislation designed
tantially broaden the prov

the Watershed Protection
Flood Prevention Act.

sub
ions

He said the committee will
consider several bills to amend
the act to meet the growing need
for water and water conservation
measures, particularly in the
Eastern states.

Changes in the act which would
be provided by the proposed
amendments include :

1. Substantial broadening of the
scope of projects which can be
undertaken with federal assis
tance to include such non-agri
cultural phases of water conser
vation as municipal and industrial
water supplies , recreation , ` fish
and wildlife improvement, pollu
tion abatement by stream flow
regulation , and saline water in
trusion control .

2. Provide authority for con
struction of multi-purpose struc
tures for water storage and con
trol where the storage capacity
in excess of 5,000 feet is for pur
poses other than food preventi
and is paid for by non-federal
agencies.

3. Provide that all the cost of
structures for flood prevention
be borne by the federal govern
ment. (under the act's present
formula , this cost is divided be
tween federal and local agencies
on the basis of benefits conferred ,
but since virtually all benefits of
flood prevention are national
scope, the necessity for determ
ining local benefits under
formula has proved difficut an
delaying.)

4. Authorize loans , at a low
rate of interest for periods up to
50 years, to local agencies to help
finance the local shore of the
cost of projects.
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(Other Deaths on Page Twelve)

MRS. O. H. ELLINGTON.
Mrs. Carrie H. Ellington , 67 , of

2710 Everett Avenue, widow of 0 .

H. Ellington , died Saturday at
noon at the home of a daughter,

Mrs. James Honeycutt of Char
letHiil A member of the Forest

Baptist Church for 10 years ,

Ellington was a charter mem
the Phillips Fidelis Class

Tabernacle Baptist Church.
is survived by four sons , Os

care Legrand Ellington of Raleigh,

W. G. Ellington of Raleigh , Philip
H. Ellington of Durham , W. J. El
lington of Miami, Fla ; two daugh
ters, Mrs. James Honeycutt of
Charlotte and Mrs. A. E. Rack

ley of Raleigh ; 10 grandchildren.
Funeral services will be held Mon- 7

' day afternoon at the Forest Hills
Baptist Church at an hour to be
announced . The Rev. Douglas Al- V
dridge will be in charge, and bur
ial will be in Montlawn.

Mrs.
ber

of

!

3
th

MRS. LILLIE B. STEGALL
MONROE

ness.

Mrs. Lillie Belle
Stegall, 80 , wife of the late W. T. c
Stegall of Marshville , died Sat
urday after two weeks serious ill

Funeral services will be
held at 3 p.m. Sunday in Marsh
ville Baptist Church , of which
she was a member , by the Rev.
R. V. Greer, pastor, assisted by
the Rev. J. B. Little of Hartville,
S. C. , and the Rev. Wade Homes .
Burial will be in Marshville city
cemetery. Surviving are four
sons , R. P., K. S. , G. B. and
R. C. Stegall of Marshville ;
three daughters , Mrs. J. E. Grif
fin of Marshville, Mrs. J.
W. Grant of Wingate of
and Mrs. James P. Austin of
fin , Mrs. J. W. Grant of Wingate
Peachland ; 31 grandchildren ; and
30 great grandchildren . The body
will be taken to the church one

our prior to services.

ROBERT E. WARD.
Robert EdwardDURHAM

ard, 84, of Rose Hill died at
e home of his daughter , Mrs.

F. R. Dodson of Durham , Friday
night following a brief illness.
He was taken ill while visiting

J
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Districts.

a .

Most advanced form -prawas at first
Then sharpen pencils
undreamed ofpotentials

b.
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Bondg
b. Tax

c. Minority joins

Collect com .

Expand idea.

surplus E
Hi FC, hence decr. costs
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Deliver to
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of mong water.ms

d. Collect for Idary benefits
extended benefits, much greater
factory, make a new area

Mobilize water L

skim cream.just skim

Early days esp., save cust Give free.
Free water to users,smallfurs. Apecspay, until scop speig.

& usuallyfind

Consolidate settlement, thus lower AC more.

This is justification for enforced inclusion.
This specs & oversizedpay,& oversizedpay, subelivide. In

Guily exempt improvemits. Ka
accordw last tim's minciple, equalize cost ofhold's land.

Makeit cheaper fehimmigicents. Extend credit to them.
Borrow easier (esp.w tax exemption &RFC)

ea . 30 aires, e.g.

ATC

Lemos, 1st lien on. Bound together, solve creditproblem-Lands;
like Danish finns

than
habitable, new l.v.

Mc

- include cities, Perhaps

-Merced, OwensValley

vast
direct benefits, Neworiginal

as pop. As things become
ec.previously notso
society, LA.

whole new

Finance system.

..
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f. Provide non -salable benefits. - & collectfor them

E.g. groundmuren rechings.water

Water cons. districts 1 Sta Clara - cities in.

All 2.0.3 raise ground water -& can tax for that benefit,

those who take no water. Consolid. ID.

B. P. issure. Taylor v. Gray.

even to

-sumereasing.
Districts imp'tnt for other things, too.-schools,power,

MWC often act like chistricts: freewater, aususperaere. Natomas, ClarkCol.
act



9. Super districts.

M.MWD SC.

Limited flexibility.
legalism, sell surplus water temporarity.

constituent towns can getawayfrom

cheap water &pomen.
tame basic principleas 10 : cheap

h.PM. Fed. projects.

CVP

Rapid dev'm't of lands w -in 1.D.s. But few 1Ds

Lacks Taxpower
buy`s from them. Slow overall dev'm't.

parison

on included lands



Custralian squatters bidin
choice water, being freely by
banks 5348

accom .



Missor causeofidle Landthat he would care:

suchers buy into MWC subelivision w/waren shores

discome they can'ture land as is, haggle around
for shores afew years. &perhaps will neverget waren

for that land. Ifitwere lur land, couldn'tmake"suchers,no values to dealin.cap.



Hearing Set
On East Bay
Water Plight

The East Bay's increas
ingly acute water problem
will be discussed at a public
hearing tentatively set for
November 7, it was an
nounced yesterday by the
Alameda county Board of
Supervisors.

Invited to attend the meet
ing will be representatives of
existing water system in the
county, home and industrial
builders, large water users
and the Alameda County Land
Development Committee.

Board spokesmen said an
attempt will be made to chart
a course of action guarantee
ing adequate water supplies
for the county in the face of
anticipated urban develop
ment .

Water supplies already are
so short in many parts of the
county that Herbert G. Crowle,
engineer of the Alameda
County Flood Control and
Water Conservation District,

has proposed importing water
to the county from the Cen
tral Valley Project.

At the same time the East
Bay Municipal Utility District
is seeking to obtain water
from the Mokelumne river .

Crowle said wells in the
southern and eastern sections
of the county are being de
pleted and there is little
chance to replenish them . In
some areas, he said , wells al
ready contain salt water seep- |
age and high concentrations
of minerals.



le are surprised to discover it
pennies more to enjoy the
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water
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Rod Hill

Folsomunit

irrigabettand

now irrigated.

class 283 land, mostly 3 - ingatedpasture,shallowsoil.

c. 125,000 a.
50,000

direct

Repayment cap. ="hverenefits-(form. linz allowoma + cap. acc..
allowance)

A Costoflabor not sounted deducted fromben.

Int. on bv. deducted from ben.

Higher class land has lowerpagmanto water requirement,
but higher peugment capacity. Ricesporpoorland



BI

Carey Act Grants :

BI (settlement plans are doomed to fira ncial failure , since you can
get more from land by selling it in other ways , to big speculators
&/or big farmers esp . , to suckers ) ( after all , the number of those
with a small cap . & desire to set up a family farm is much more
limited )

I

Gives very brief description , no analysis of why settlement was
slow . Except to state , w/o drawing conclusions from it , that
settler didn't get title until he had sett led & improved from
this I infer it was hard for settlers to get credit , too
they had to buy water stock first there is the thing

esp . as
if they

had simply agreed to pay an annual charge that would be one thing ,bacbut in fact they had to buy all the stock at first in effect --recall
as I

from other sources .

Other interesting topics corred, but no penetrating analysis

·
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SACRAMENTO , Oct. 22 000 gallons a day . He said
(UP) Plans for an ultimate the third duct would take the
$93,637,000 development of additional 44,000,000 gallons
Mokelumne water to which the district is curriver

ge ; supplies were outlined to- rently entitled plus the addi
in day by R. C. Kennedy, tional 125,000,000 gallons re
d chief engineer for the East quested.

t Bay Municipal Utility Dis
g trict.

A'
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THE SAN FRANCISCO CHRONICLE

;"

$93,637,000 Development

East Bay Water System
Expansion Outlined

n- struct the project in stages. Power From CVPto He said the first step would
be construction by 1962 of a
third aqueduct to keep water

ur supplies -in step with growing
ed East Bay needs.

Contract Extended
Kennedy said it was the in- Allocating Nevadatention of the district to con- .

PAGE 17

The engineer estimated the
cost of the proposed 423,000
foot 88-inch aqueduct at $43 ,
000,000. It would complement
the two ducts in which wafer
is already carried from the
Mokelumne to the East Bay.

Kennedy said an early deci
sion on the district's applica
tion to divert an additional
125.000.000 gallons a day from
the river was necessary to de
termine the exact capacity ofthe duct.

"It is urgent that we get the
1. water in time to prevent a
t possible shortage ," Kennedy
d said . "Consumption is increas
ding faster than expected."
0 Kennedy said the two ducts

now handle a total of 156,000 ,

SACRAMENTO, Oct. 22 (UP)
-The U. S. Bureau of Recla
mation announced today it
was extending contract allo
cating 33,000 kilowatts of Cali
fornia Central Valley project
power to Nevada.

Although Nevada has held
the contract for some time it
has been unable to get deliv
ery of the power. No Federal
Government transmission
lines exist between Nevada
and California , where the
power is being generated .

Private California power
companies , Pacific Gas & Elec
tric Co. and Southern Cali
fornia Edison , have declined
to use their lines to "wheel"
the power to Nevada.

Extension of the contract
gives Nevada until next June
1 to make arrangements to
get the power to its residents.
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Show Opens Friday

Cow Palace Is Readied
For the Grand National
Workmen were busy at ships . Some 200 top cowhands

the Cow Palace yesterday , will compete for the $35,000 in

getting the huge auditorium prizes . There will also be some

ready for the opening Fri- 2500 livestock entries , with

day night of the 11th an- $88,235 awaiting owners of the.
nual Grand National Live- best animals.

Exposition, Horse 1stock

Show and Championship Inter-County AA
Rodeo. To Celebrate

The 10-day show is expected

to draw more than 150.000 to 20th Anniversarythe Cow Palace on Geneva
avenue . The San Francisco Inter

Top feature in this year's County Fellowship of Alco
show will be the "Riders of
the Andes," a crack outfit of
the , Chilean mounted military
police , led by Lieutenant En
rique Arias . Captain William
Heyer will also be back with
his famed dancing horse , Star
less Night , for the first time

holics Anonymous will cele

brate its international organi
zation's 20th anniversary Sat

urday night .
That will be the occasion of

the group's first annual dinner
meeting , dance and entertain

ment , at the Whitcomb Hotel.
in five years.

As the country's last big
rodeo of the year , the Cow The group embraces 64

Palace rodeo is expected to unites in Marin and San Mateo,
determine national champion- counties and in San Francisco.

SHOP MACY'S SAN FRANCISCO MONDAY 9:30

Mach'sS
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I. Introduction

A. Definition of institutions

Metaphorically , institutions are the channels or limits within which
human beings act as free agents . More particularly , they are the laws
which regulate hunan association and also the organizations of humans
which grow up under those laws.

B. Purpose in studying institutions
1.

Institutions for Land and Water Development

To know the framework within which human beings are free agents , and
hence within which those economic laws which postulate mobility can
operate.

2~ To determine which institutions best serve ultimate social objectives.
We all have somewhat different ultimate social objectives , but each
of us , whatever his viewpoint , can evaluate these institutions as it
helps accomplish what he thinks is important ,

II. Institutions

A. Water Lew

The law fails to approach the economic ideal. Water is often more dif
ficult to transfer legally than physically, and is not allocated to its
most socially lucrative uses. Riparian law allows people to prevent
others from using water they are not using themselves . Appropriative law,
intended to rened; this abuse , encourages people to claim more water
than they use , and to use more than they need.

1.

Within each of the subgovernmental organizations (discussed in "B" below)
water is allocated among the members on a more economic basis , But among
these organizations , water allocation is subject to Riparian and Appro-->
priative law,

Riparian lav guarantees each riparian owner that the original stream
flow, undininished and unpolluted , will always pass by his property,
regardless of whether he uses the water or not . This right is subject
to the equal rights of other riparian owners. Rights of various
riparians may be prorated among them by a court, to allow consumptive
use of water. The riparian right is in proportion to the smallest
single unsubdivided ownership that has ever existed , so that an owner
may lose his water right by subdividing. This institution discourages
water use and land settlement.

The power of riparian owners has been hardly reduced by recent court
decisions , and it still requires a large legal investment to get a
decision in one's favor,



B.

2. Appropriative law grants ownership of water to him who diverts it
and puts it to beneficial use . It was originally conceived as a
"right of use , " and was introduced to remedy the abuses of riparianinstitutions. The right was established by use and was supposed to
be lost by nonuse (but rarely is so lost). Since 1913 , all unused
unclaimed waters have been state property , and it is necessary tofile with the utate to appropriate them .

3.

20

were established .
Appropriative rights take priority in the chronological order they

In dry years, "junior" appropriators get no water
at all, "senior " appropriators get their usual quota ( except under
the Mormon system of fractional water rights).

The appropriative system causes individuals to claim nore water than
they need , is there is no penalty for trying to take too much , and
claim it sooner than they need it , to gain priority . It encourages
aggressive litigation by anyone whose water rights might be threatened
by a new diversion , since 5 years of "adverse uso" establish the
appropriative "prescriptive right . " An appropriator does not know
until he actually begins diverting water , that is , after he has laid
out capital , that he may be enjoined from diverting and engaged in
an expensive lawsuit by someone whose interests are threatened,

3.

Both riparian and appropriative rights are very difficult to transfer,
and utterly impossible to transfer in small and ever-changing quantities ,
such as would be required for economic allocation of water.

Local organizations for diverting and storing water and distributing it
among individual farmers and financing these projects
1. Individual , Where individual's land is adjacent to or overlies water,

and irrigation works are of small optimum size.
20 Individual who sells to neighbors. This rather natural evolutionary

form is sharply discouraged because seller liable to be declared a
public utility, required to continue serving water at regulated prices,
Individual who solls water to tenants or settlers on his subdivision
(for example , Shoreland Properties , Pescadero ; Hawkins Ditch,
Hollister ; Kern County Land Company ; American Crystal Sugar Company,
Oxnard ); Seller not inhibited by being made a public utility , as heis paid for this through land rents or sales price,

o The Mutual or Cooperative Water Company. An evolution of form 3.
The development company which subdivides a ranch for irrigated farming
builds the works , and forms the Mutual and turns it over to thesettlers. (In Utah , they often developed as part of the Mormon planof cooperative settlement ) So far as I know, they rarely develop on
the spontaneous initiative of people already settled , as the settlementis not usually possible without the water company,
Most Mutual Water Companies are in southern California and in Utah.
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They
5. Commercial water companies. These are simply private enterpriseswhich undertake to deliver water to farmers in certain areas.

are regulated as public utilities . Generally, they have proved
financial failures , because the value they created in the lands they
served could not be used to help finance then , and because they had
no means of spoeding land settlement. A few persist (North Fork
Ditch Company, east of Sacramento ; Clear Lake Water Company , west of
Woodland) .

6. Districts ( Irrigation , Reclamation , Water , Water Conservation,
Drainage , etc. )

7.

*

30

Quasi-govermental agencies , empowered to issue bonds and levy taxes
on the include:l land ( improvements are usually exempted) . Because of
this bonding and taxing power , this form of organization has been
used where very expensive projects are necessary. Irrigation districts
have usually been formed by settlers who had previously been getting
water by other means. Irrigation districts are characteristic of the
Central Valley; reclamation districts of the delta; water conservation
districts of unified basins with a common ground water supply, like
both the Santa Clara valleys,
Districts also arre to force recalcitrant landowners to contribute
financially to projects which they will not join voluntarily.
District taxes have also often forced large landowners to subdivide
and sell their land to settlers , speading up the development of theproject. As the landowners had to pay taxes on their land regardless
of use , slow settlement did not doom projects to failure anyway.
Districts tax power captures some of the extended benefits of
projects to help finance them , Urban areas within districts are
subject to their taxes... (San Jose , Fresno, Modesto , Tracy, and
Merced are examples. )

Unlike other water user's organizations, irrigation districts cansell or lease water over their boundaries temporarily , without vesting
any right in the buyer. This improves water allocation.
Federal Frojects

Generally , federal projects have been turned over to the users, or
ganized in irrigation districts under state law, This procedurewill probably be followed with the Columbia Basin and Central Valley
projects ; although the Bureau of Reclamation may continue to operate
the dams and interdistrict works , the distribution systems will be
built by irrigation districts , and payments to the federal governmentwill be made through irrigation districts. Thus , in federal projects
the institutions important for land settlement are still irrigationdistricts,
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Federal projects open vast new possibilities for a system of
economic allocation of water . The Bureau of Reclamation is fighting
to avoid vesting permanent water rights in particular districts.
The Bureau visualizes a vast interconnected system to distribute
water to where it is most valuable, without giving permanent rights
to any locality , in the Central Valley,

Federal projects also entail the famous 160-acre limitation. This law
has teeth. Water from federally subsidized projects is not to be de-
livered to more than 160 acres ( 320 acres for man and wife ) under any
single ownership. The owner must be a bona fide resident on the land.
At the discretion of the Secretary of the Interior , the size limit may
be reduced. Land in excess of 160 acres cannot be sold for more than
its value before the project . Excess land may be taxed by districts
in which located, even though it receives no water. Thus , large
owners and absentees are virtually forced to subdivide and sell for
a low price.

. III. Irrigation Institutions and the Subsidy Question

All the institutions above except the commercial public utilities collect
"subsidies " to help finance them. Irrigation water is subject to sharply
diminishing retuns . It cannot be sold for more than the value of the
marginal units . The inframarginal values accrue to the lands served,
Commercial companies cannot touch these increased rents , although they create
them. But land development companies receive them when they sell the land.
Mutual water companies can collect them through stock assessments. Districts
can tax them. This sort of " subsidy " is economically rational , and should
not really be called a subsidy, but a return for services rendered. It is
a value created by the irrigating organization that cannot be recaptured
through ordinary market mechanisms , a "nonsalable benefit. "

IV. Irrigation Institutions and the Land Settlement Question

All of them except the commercial public utilities gave some attention to
the problem, although none of them gave enough . Most of the commercial
utilities built to serve lands they did not own and were ruined by slow
settlement . Sometimes large landowners deliberately retarded settlement
to break the water company, so they could but it cheap,
Land development companies , whether they subsequently evolved into private
utilities , mutual water companies , or irrigation districts , had some control
over land settlement because they owned the land from the start . Some , like
the Holland Land Company near Clarksburg , used this control to good advantage.
They did not simply sell to the highest bidder (who might have been an
absentee speculator ) ; they "picked their settler and backed him to the limit. "
Others, like the Mutuals of Southern California , were not in a position to
be much injured by slow settlement : their revenues were from water , and
water was so valuable they could sell it all for a good price even before
settlement was completed, Others , like the Canadian Pacific Railway , sold
to speculators from Nome to Delhi , and found serious difficulties in
settlement and finance,
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5.

Irrigation districts have what I consider the most effective means of
speeding settlement . Their power to bond themselves and tax land constitutes
a means of extending credit to settlers at lower rates and for longer terms
than is possible in private lending . To visualize this , contrast a bonded
irrigation district with a comparable project in which the irrigation works
were all installed and paid for. In the paid up project , the anticipated
future yields of the land would be capitalized into its present selling price,
and the settler would have to buy all that on his own credit or financial
resources. In the bonded district , the district has already done that
borrowing on its own credit , at 4 or 5 per cent . The interest and amorti ---

zation payments are made by the settlers in the form of land taxes extending
over 30-40 years. These anticipated taxes are , of course, capitalized into
the original selling price of the land , so the credit to the settler is givenin the form of a lor land price.
This credit does not solve all the settler's credit needs , of course. It
is the credit by which he buys the irrigation system ( which he must inevitably
buy in one way or another ) . Without the irrigation district bonding and
taxing system , he buys it in the form of high land prices ; with that system
he buys the irrigation works by paying taxes for many years. Furthermore,his ability to borrow to meet other needs is somewhat enhanced because he
has not had to exhaust his personal credit and financial resources to buy
high-priced land.

New irrigation districts usually provided water free , and taxed on land
value , not improvement value. Settlers who used water and improved their
farms paid no more than absentee owners and speculators. This hastened
settlement and development . The remarkable development of the famous Turlock
and Modesto districts occurred under this institution.

Irrigation distric can construct distribution systems (often through sub..
sidiary local improvement districts ) which bring water to every few acresat district expense. Thus , this institution is well suited to creating a
cooperative community of small family farms , in areas where costly irrigation
works are necessary.

Conclusion

The most useful irrigation institution is , in my opinion , the district .
ever , what is really socially useful is not the name " irrigation district,"but the functions I have associated with that name . Some mutual water
companies , such as the Clark Colony MWC at Greenfield , the Natomas MWC
north of Sacramento , and the Senior Canyon MWC of Ojai , function more likedistricts , and some districts serve no function at all. Such districts as
the south San Joaquin, east Contra Costa , Modesto , Turlock, Fresno , Consolidated, Alta (in which Dinuba of Goldschmitt's study is located ) , and
others represent the irrigation district at its best. We have much to learn
from these outstanding examples of land settlement and water use.

How
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What about the statement that "all the people " have rights to Kings River Water?
That statement is demagogic nonsense "All the people " certainly have a right

to demand that Kings River water shall be put to the most beneficial and
economical use . It is being put to such use now , as the laws of
California require .

Thus Kaupke admits that only maximum use justifies private property , and itis not an end in itself.
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= 43,515 --- (close, aonyway).

231
1728

4,356/10001087/2
12880
8712
41680

11

cu.ft. = 133 cu.ft

229

209 ft.

10,000 efs = c₁ # 9.6-3 ( 4,558 = +229) = 1,25 m.23
anfige

How many see/yn? 60× 60× 24 ×365

1728/2311017285820
51 84

3600
24

14400

23111728.
1617

1110
133.19245-280

72
786,400

18665280
422400

10560

636136400

or one section.

21,878,400

365
86400

146000
2190

one acre

2920
31,536,000

23.
9460800063072

72 $3,28,000

●



On Census tour I encountered

for technique.

Mun

manyzańjeros. Maybe

G.W. Huhn, in officeofR.D. 999, Clarksburg (HollandLand Co.) goodfellow.

McKinnon, stu. Bark. Water Works

Harris - write Alfrids where is?

Mr. Sillsbee, eng. for RD 1,000, (Natemas Co.) Forum Bldg, 6th&K,
extraord-by agrecable

Sarts.

Palo Alto, .. ?

Almaden Water Co., commercial, serves smallfarms.

Clark Colony, Greenfield . 1.... Courtney,Mgr.

Pleasant Valley Water Co., Mr. Mulley

Mound Water Co., Mr. Eaton

Montalvo Mutual W.C., Chas. Barnes

write them

check papers, Ventura ets, re water conservation . Write Jamien

of Ventura Water Survey, for lit. on outcome of Conklingplan, etc.

Guy M. Turner, acctnt, Camarillo

forJoe Schreiber, Tape MWC ( Stu Surama?)

Mr &Mr. Johnson, Kadota MWC, status.
M. Shan La Placentis MWC

Mr. Dunson, Simi Valley MWC

Mr. Robertson, Sinaloa Ranch
Mr. Lyttle, Berylwood Inv. Co., It. Hueneme

At Hia, Aimi



Meikle -
the builtfor less.

Distrib. system
MC now !)

~ finisis ditch takes 15 sec-ft. Mains take 2200,ea,

system inadequate

Ma.Baker, of Turlock Public Lib., ret. USN w 10 acres, "likes to
too much. It's fun tosome use

to handle allflowitgets. (So there is

irrigate ? Maybe that's why
slosh water around.

Further Merced qui:

on same canal diff. crops, one wants freg. irrig-n,
send down 2 headsofwater

Madera: Theft?

Suppose
another infreg. How handle ?

Is cost of metering much ? Wobe,probly. Alw, ifput priceon water,
theft becomesproblem.

Theft from peripheral pumping?

all developed?

Time between order & delivery



Write Meikle:

Whydo hi1. taxpayers

2. Why not expand distr., use

W into system,so fmm
have water when hecan3. Build A cap.

wants. (Note, re MC, sht run, that at peak loadpels is a MC, at
Price shd fluctuate daily)lows, none.

not seek payments fromhiwater whers?

surplus water. Sell it?



-Rancho - Oyai MwiMWC
Meiners.Ooths Cty Wawr

35 imig.connections
changes to WD to band

Dist...

velfes.
Myjner's Jaks:

Have rip. right to 231"
thir use or

more than they
are prepared touse.



So

on.
beaumful? Worth checking



14
Redwood City Water works changes

higher rate to those to whom water miss
be pumped - c. 1,000 H. They can only

city.do this because these are outside

Within city, must charge all the same.



Ed Bailand, of Gobernador hand &

Water Co., says they gross
$350/aire from lemons.her? 3.

16" of imig.water.

-or vasit

-m
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ControversyKings River

Straus vs. the Centra Va ey Farmers
By GEORGE VOIGT

Michael W. Straus is probably
the most hated man in the Kings

And a week's delay, even 48 hours'7

under some conditions .

are not "Under our water rights and dis

water - power construction organ

(The Kings river , one of Cali- delay, can mean the loss of a crop

Diplomacy and public relations fornia's great sources of wealth,
among his accomplish- has been the object of a monuRiver Area of San Joaquin valley.

He is a big, slouching man who ments . And this , perhaps , has made mental fight for decades . The tribution arrangement each farmer

heads one of the world's largest him more enemies in the valley battle engages Federal and State knows when it is his turn to take
than he might otherwise have had . agencies, private corporations water from the ditch. And he knows

But the real basis for the en- and individuals . The fight has that if the water's too low at that
mity is the plan his bureau has delayed the full realization of time for him to get all he needs
for California water development . the water and power wealth of he's going to have to pump from
Actually the bureau's plan was the river and has cost the Amer
evolved by the farmers of the cen- ican taxpayers millions of dol "God help him if he was depend
tral valleys almost a century ago lars . This is the third in a ing on the bureau's planned re
and developed decades ago as the series of stories outlining the leases for his full supply and wasn't

prepared to pump when he found

underground .

State Water Plan, thehistory of the fight and
issues involved.)RESHUFFLE OF WATER himself short ."

STRAUS ANSWERS
Straus dismisses this argument

with a single word : "Nonsense."

The plan today is known as the
Central Valley Project , which pro eeded, at the same time prevent
poses a gigantic reshuffling of the ing excessive flood damage. This
State's water supply- bringing the is what Pine Flat dam on the Kings
plentiful water of the north of the river is being built for.
State's great central basin to the
dry south and then exchanging it
about in the south as needs de
mand .

"If we can show them that we
can give them a better water sup
ply and assure them that we will
release the water as they need it,

The bureau șees the Central
Valley Project basically as a vast
system of dams interconnected with by their own calculation , what more

do they want?"giant canals that traverse the
But within the Central Val Bill Elliott, KRWA's public rela

ley Project is the Kings River length and breadth of the valley
tions head , has the ready answer :Part of this plan is already com- "We want the bureau to keep itsArea, a well-developed water en

tity. And the farmers of the area pleted and in operation : the canal hands off our water . We've gotten
want no part of Straus , the Bu- that brings Sacramento river water along well handling our own sup
reau of Reclamation or the Cen
tral Valley Project.

down into the San Joaquin ; Friant
dam on the upper San Joaquin and ply. We've spent over $70,000,000 ,

tribution system . And these guys
in the bureau just don't understandThe Kings River Area is a water- the canals that run north and pre-inflation dollars , building a dis

deficient area : The farmers need south from the dam .

Other parts of the overall plan, the delicate balance under whichmore water than is available to
them . But they are better off than are not even blueprinted yet , like the water is administered through
most farmers in the southern val- the San Luis canal which is to run this system."
ley. And throughout of down the west side of San Joaquinyears
battle with the bureau they have valley.
come to distrust the bureau, and The bureau would like to have
particularly Straus , and want to Kings river and Pine Flat dam "They just want something for
remain outside any plans Straus linked in this network . The agency nothing." says Straus , with char
might have for the Central Valley . feels that CVP has something to acteristic bluntness .

They say Straus is an empire offer the Kings River Area and "They figure that if the bureau I
builder who wants to bring their the area has something to offer the controls Pine Flat dam and other
area into the CVP merely to ex- CVP in this gigantic plan . proposed projects on the Kings

i
pand his power . They doubt the The bureau always has been river , they'll have to pay their fair
CVP will do anything for them ul to state it has no intention share of the costs for the irriga
and they fear they may be de- of touching the water now avail- tion benefits they receive.
prived of the water they now have able to the farmers of the Kings POWER DEVELOPMENTS
and to which they have established River Area but is interested only "And they want to be free to
legal right over the years. in making full use of extra water take over power developments on
'HAUGHTY, ARROGANT' that will become available through the river to operate for their per

Straus has done little to relieve excess storage in Pine Flat. sonal profit."
them of their fears and suspicions. AN EXAMPLE
The farmers say this is because
he is a haughty , arrogant, power
hungry bureaucrat with no regard
for the private interests in con
flict with him .

If the bureau controls the project
Here is how the bureau's full in- it will build the power developments

tegration of facilities might work : itself, directing profits from the
sale of power to meeting the overall

In any given year , the Kings cost of the project . And if theRiver Area may have a deficiency Kings river is integrated into the
Straus' friends , though , see him of several thousand acre feet of

as a dedicated man , honestly in- water. In Friant dam at that time CVP , then the power profits would

'tent on improving the water -bal- there might be a surplus of water, go toward the overall cost of the

such a case the Friant surplus
ance , and thereby the productivity d be released down the Friant
and wealth of California , and a
man who cannot see any but self
ish , short-sighted motives in the
opposition to his plans.

entire CVP.

ern canal, already in operation ,

d spilled into Kings river.
A similar exchange could be

ked in reverse by directing ex
Kings river water into the

Joaquin through Fresno

On paper, the bureau's plan
would work greater benefit of
the State as a whole by providing San

more water for all areas of the slough and eventually into the pro- for power.San canal.
valley.

2

izations- the U. S. Bureau of Rec
lamation .

(

Contradicts himself.

1

In wet years , even the water
deficient areas of the southern

The bureau argues that the real
basis for the KRWA's opposition is
greed and short-sightedness .

With the Army Engineers build
ing Pine Flat dam , the cost allo
cated to irrigation benefits , which
must be paid by the Kings river
water users , will be smaller than
under the bureau's system of allo
cating cost . And the Engineers have
no interest in further developments

L'

This is a greatly over-simplified The KRWA's answer to this is

ay

Full integration and maximum
use are terms Straus is fond of in example but this is what the bu- that it is prepared now to pay a

discussing his position . They ex- reau generally envisions when it fair price for the storage space

⁹ plain his public reasons for wanting speaks of full integration and max- made available at the dam to hold
water for irrigation . The farmers
will pay cash or time ; they just

The Kings River Water Associa don't want Straus and what they P
admits that the bureau's plans call his fumbling , socialistic pland nice-on paper . But they call

Kings river drawn into the CVP , imum use.

EXCESS WATER

valley have an excess of water it socialistic and question the bu- ning interfering with their distribu

that is wasted and sometimes in
tion .

FARMERS WATCHu's competence.

WATERMASTER SPEAKSflicts great damage in floods . Some
of this excess water can be held Out in the fields , where the water

Charles L. Kaupke, Kings river flows through the rich land to pro2 behind dams and saved until it is watermaster for a quarter of a duce the area's half-billion -dollarcentury, ticks off the reasons why: annual crop , the farmers who own
"The bureau figures , in its maxi- the water rights watch this fight

mum use theories , on having all between their representatives and
the water in a river to manipulate the Government with interest.
through these canals . But you never But the bitterness so evident in (
get all the water . When you run Fresno and Washington is not pres
water a hundred miles down a canal ent in the fields . The arguments
you lose a lot of water to evapora- are not so bitter , nor so sharply
tion, seepage and other causes. defined .

"With their theories of how much Though Straus personally has
water they should have at any few friends among the farmers , the
one point, they've already sold abureau is not without grass-roots
hell of a lot more water out of support in the fight.

Friant dam than they'll ever have
there.

The position of the farmers them
selves will be discussed tomorrow .

"Another thing, the bureau talks Folsom Gives Blood
Special to The Chronicleof planned release of , water. You

can't plan how much water to run FOLSOM PRISON, Nov. 12
own these canals at any one More than 500 Folsom Prison in

time to any certain district. mates and employees volunteered
"A farmer seldom knows far in to donate blood today but the

advance when he'll need his water . Sacramento Mobile Blood Bank ranf
eather has a lot to do with when short of storage bottles after re

cotton or grapes need water . ceiving 323 pints.
}
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Exclusive to The Chronicle From the New York Herald Tribune

KEY WEST , Fla. , Nov. 12-The White House toda
denied a retired Army captain's implication that because he
had criticized President Truman politically his son , killed

e in Korea, had been refused posthumous award of the Medal
of Honor.

y)
ed

n

Eugene R. Guild of Glenwood Springs , Colo., publicly
announced yesterday he had written to the President asking
if "political tampering" had blocked the award to his son, the
late Lieutenant John Guild , a Ma
rine, suggesting a reprisal for criti
cism of the President for "battle
field appeasement" in Korea.

}

He said his son and another Ma
rine,, Lieutenant Henry Commis
key were side-by-side wher
wounded in the Korean fighting .

Commiskey survived and was
awarded the Medal of Honor.
Guild died. A Navy Cross was
awarded him posthumously.

Joseph Short , White House press
secretary, told reporters here to
day :

"I just want to say one thing , and
that is that the President holds the
Medal of Honor to be so sacred that
he would not tolerate anyone tam
pering with the procedures that are
set up for giving this medal.

"You have heard the President
-
-

-

The President , Short pointed out,
does not select candidates for the
Medal of Honor . Recommendations
for the award originate on the
battlefield and come up to the De
fense Department through a series

e of decorations boards.

SABLO

n
n.
ty

Medal Story Denied
White House Says Marine Hero's
Father Is Mistaken in Implication

n and Guild initially had been rec
ommended for the Navy Cross.
Later, he said , the awards board
at the headquarters of Vice Ad

d miral Charles Turner Joy, Com

n
d mander of Naval Forces in the

Far East , had recommended that
ed Lieutenant Commiskey be recom

mended for the Medal of Honor
instead and that this move had
been approved all the way up
through the chain of command
to and including the President.

"At no point in the chain of
command was Lieutenant Guild
ever recommended for the Medal
of Honor," Kimball said.

the

Appraised of Kimball's and
Short's statements , Captain Guild
said he was "glad to hear from as

of many people as possible that there
was nothing untoward in
awards" and that his suspicions

ed apparently had not been justified .

in He added , though , "there must be
an iron curtain against informa
tion going in or coming from the
White House ."

r
e

say many times that he would
rather have the Medal of Honor
than be President . He meant what
he said."

:

a

As for any possible significance of
Guild's political criticism , Short
said , neither the President nor his
staff had ever heard of Guild until
his letter hit the front pages of the
Nation's press today.

A reporter asked Short whether
he thought Guild's pronouncement
was a case of "using a son's body
for political purposes."

"I am sure," he said , "that many
fathers and mothers are deeply
distressed by the loss of their sons
in battle, " Short said .

The captain took issue with the
statement by Short that "neither
the President nor members of his
staff ever heard of him (Captain
Guild) until this story broke."

It was this statement , the cap
tain explained , which promptec®
his "iron curtain" remark and
added : "that our point of view is
not reaching the President ist more serious than this Medal of
Honor thing."

I
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Censorship
Bias Denied
By 8th Army

TOKYO , Nov. 13 (P)-A head

quarters spokesman today (Tues
day) denied British accusations
that Eighth Army censors in Ko

rea are giving preferential treat
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In Washington , Secretary of the
Navy Dan Kimball late today
issued a statement saying therei

bri
t

was "no basis in fact" . for Capt . GEN . RANDOLPH M. PATE AND CAPT. EUGENE R. GUILD by
Last May the captain accepted the Navy Cross for his dead sonGuild's inferences. onl

Kimball said both Commiskey
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125,000,000 Gallons a Day Wanted.

35

r East Bay Asks Mokelumne River Water De
The East Bay Municipal Utility Breuner said completion of the Pardee Reservoir and a third on

District has filed application for project will give the East Bay a the south fork of the Mokelumne

water rights to an additional 125 ,000,000 gallons a day from Mokel- water supply adequate for 2,600,000 in a narrow canyon near Railroad
umne river, Louis J. Breuner , dis - persons. The Utility District now Flat.

by trict president , announced yester- serves about 950,000 persons.
ut- day.

Lloy
was
term
Franc
drivin

He said the project to add the trict is looking ahead 30 or 40 into the East Bay area.

Breuner explained that the Dis- right-of-way for a third aqueduct

The District already has adequateve
new supply to the 200,000,000 gal- years" in making the application at
lons a day now available will re- this time . He said the application mates of the total costs of the glass

quire, the construction of three is Breuner said no accurate esti- a dnew dams, the addition of spill- year planning survey by the district he assumed it would exceed

une "culmination of an eight project could be made now, but said
way gates at Pardee Dam and the of the potential growth and water $61,000,000 combined cost of

it

Deput
the duty in
the off the
two of June 8.theoriginal project and

acqueducts.
stopped

of a third 93-mile aqueduct requirements of the East Bay area.
m the Mokelumne to the East One of the new dams will beproject is a long-range one , Pardee Dam , near the town of turers ! Read "Action Ads" class 161 : En - window . The d

located about 11 miles below the
No Camanche . A second dam will be tire 2nd floor , 65'x60'. Excl . light, good minor cuts.

rest. Dykhuis
constructed at Middle Bar above storage space.

elevator, loading platforms,

news for small
to

hop Monday 9:30 a.m , to 9 p.m.
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sons---at 14

1 Dies , 4 Hurt Cities Are Cool

In Bayshore
3-Car Crash

To Sales Tax Hike

To Aid Counties.
FRESNO, June 14 (P)-A pro

An 80-year-old Texas attorney

was fatally injured in a three -car posal to increase the 3 per cent

collision at Bayshore boulevard and sales tax to give the counties a

Silver avenue last night . His wife share of the proceeds met a cool

was critically hurt in the accident . reception from mayors and coun

Hugh Cooper of Amarillo , who cilmen here yesterday at the clos

nia Cities institute.was pinned beneath one of the

automobiles , died just before mid - ing session of a League of Califor

night at Mission Emergency Hos

pital. His wife, Bess, 78 , was hos

pitalized with possible head in

|juries.

Cooper was the City's 35th traffic

fatality of the year , compared with

38 at this time in 1951 .

The majority opinion was in op

more taxes derived largely frorposition to giving the counties

city residents.

The Coopers were back seat pas

sengers in a car driven by Thomas

Morris , 43 , an investment banker

233 Edith avenue , Los Altos.

Morris in the front se

wife, Dorene , 39, who

niece.
Morris

on P
"S

While no formal action

taken, Richard Graves, the
tive director of the

ly will
the ti

&
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Page Two

Test Run on Sacramento
River Water Next Year

D
Hope Plan Will Avoid Suits

By John M. Luther
ISTRIBUTION of Sacramento
River water through a trial
program is to be put into ef

fect next year with the objective of
ultimately composing the water prob

lems in the Sac
ramento Valley
arising out of
Shasta Dam operations. The
plan is described
by Ed Ainsworth,
writer for the
" Los Angeles
Times," as "the
"biggest test run
of water in the

history of the country."

JOHN M. LUTHER

It is based on a proposal of the
State Engineer to the United States
Bureau of Reclamation following a
request by the latter agency that the
State Engineer assume greater re
sponsibility for settling water rights
problems of the Sacramento River
and of forestalling controversies and
costly litigation over water rights.

Strong Support
Water users representing some

ninety per cent of the water diverted
above Sacramento , acting through
the Sacramento Valley Water Users
Committee of the Flood Control As
sociation , have agreed to support the
proposal and have instructed their
representatives to cooperate with the
State Engineer and his staff to this
end .

The current proposal was present
ed to members of the Water Users
Committee of the Association early
in October and follows closely pro
cedures which have been applied
successfully by the State Engineer
in other parts of the State in settling
surface water problems .

Diversion Estimates Sought
Prior to the start of the 1954 sea
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Association of California.

BERT L. SMITH , Editor
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son, representatives of the State En
gineer's office and of the Water UsersCommittee will confer with all major
water users, requesting from each a
statement of monthly water diversion
requirements . Such requirements will
be based on reasonable and beneficial
use. The estimates of the major users,
together with allowances for require
ments of minor diverters , will be
combined to compute a monthly di
version schedule.

The State Engineer will confer
with the Bureau of Reclamation , re
questing that agency to estimate its
Project requirements for the 1954
season . Conferences will be arranged
between representatives of water
users and the Bureau to establish
procedures to be followed under the
trial distribution plan . It will also be
recommended that no charge be
made for stored water (if any) used
in the Sacramento Valley during
1954 .

Continuing Program
Monthly records and computa

tions to be made by the State Engi
neer's staff during the 1954 season
covering the amounts of water used
by both the Bureau of Reclamation
and by the major water users will be
compared on a current basis with the
estimated diversions made at the be
ginning of the irrigation season.

Through these comparisons , in
formation will be obtained during
the first trial year on which diversion
requirements for subsequent years
can be based . When sufficient experi
ence is gained , a permanent diver
sion schedule can be negotiated.

Benefits
Under this plan it is believed that

water users will benefit by having a
firm supply of water considerably
greater than that available from the
unregulated flow of the river , at rea
sonable cost .

The Bureau of Reclamation will
benefit by having advance knowl
edge of water users' requirements, en
abling the Bureau to etermine th
amounts of water available for oth
project purposes.

All Rights Protected
Before commencement of the

period , principles designed to pro
tect all existing rights both abov
and below Sacramento will be estab
lished and agreed upon with the Bu
reau of Reclamation . During th
trial period , studies of water righ
and diversions will be continued b
the agencies concerned , and negotia

{tions will be undertaken with Del
landowners to develop a similar
applicable to the requirements o
that area .

The plan contemplates adjustmen
of diversion schedules , as justifi
and required , as the season pro
gresses. It is expected that , on th
basis of the experience gained during
the 1954 season , diversion schedules
can be developed for succeeding sea

WESTERN WATE

sons, resulting in establishment of a
workable program acceptable to all
parties concerned .

Plan Logical Procedure
Since July, 1952 , diversions of water

from the Sacramento River and their

ed flows have been under intensive
effect on regulated and unregulat

study by the State Engineer's staff
and the water users . The Bureau of
Reclamation has made studies of
riparian, appropriative and prescrip
tive rights above Sacramento, which
studies are still in process.

The foregoing work , together with
the current proposal for a trial dis
tribution resulted from the Memo
randum of Understanding entered
into by the three agencies July 7,
last year.

Objectives of the Memorandum
were to work out an equitable divi
sion of the waters available from the
Sacramento River with a view of ap
portioning the water of the river in

equitable manner so that the Cen
tral Valley Project can function in

to the water users , thus avoiding pro
the manner intended without injury

tracted and costly litigation .
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one in this country in developing power, and in many instances we feel that local people can do the job better and faster. If we

ship ... It is my belief that the Federal government should implicitly recognize water rights and the water laws of the states in

> usurp those rights."-Douglas McKay , Secretary of the Interior , at San Jose, November 5 , 1953.
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FORMERLY "CALIFORNIA WATER NEWS"

ITERGANEWS
CALIFORNIA'S
FUTURE TIED
TO WATER

Speaking before the IDA conven
tion at Palm Springs , State Control
ler Robert C. Kirkwood expressed the
opinion that "the whole future of
California is wrapped up in the solu
tion of our water problems" and that
"we are getting behind" in their solu

SAN FRANCISCO, CALIFORNIA , NOVEMBER- DECEMBER , 1953
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Holiday Greetings
to friends of the

from

" WATER NEWS”

the Officers and Staff of the Irrigation

Districts Association of California and

the Water Economics Committee.

fresh water in the Sacramento Delta
the key to the problem , he told the
convention : "We must be planning
for the years ahead and not for justthe immediate future," and said that
there was strong hope that the State
of California could develop some of
the projects for ultimate use of the
waters of the State.

ointed to Water
Board

ich has followed the development of
e water code and the legal aspects
f the flood control and water de
elopment program in California for
me forty-four years.
His vast experience and keen mind
Il make him a valuable member of
e Water Resources Board . Rich , who
tired as Senator in 1950 , takes the

lace of Royal Miller of Sacramento,
ho resigned from the Board because

ill health.

IEIEI

ZEIGE

BAGIRIA .

BOARD MEMBERS

Members of the Board are : CHAS .
GRIFFITH , Azusa , chairman ; HOW.

RD F. COZZENS , Salinas ; B. A.
CHEVERRY, Berkeley ; R. V. MEI

LE, Turlock; PHIL D. SWING , San
iego ; and CLAIR A. HILL , Redding.

D. EDMONSTON , State Engineer,
secretary and engineer of the Board ,

nd SAM R. LEEDOM is administra
e assistant and major-domo.

50
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Leaves For Washington

Much Work-Keen Interest
In line with the prepared program ,

the delegates on the various commit
tees and at the general sessions de

Kirkwood left immediately after voted themselves to the serious as

the convention to go to Washington pects of the State's present and future

or the conference between members
the Authority and representatives

f the Department of the Interior ,

ent of Defense and the Bu
u of the Budget relative to the

water problems with a zeal which
fully occupied their time and discour
aged any lurking desire to participate
in the sunning activities which are
to be found at such a meeting place
in the desert.transfer.

No. II

Critical Water
Problems Are
Discussed at
IDA Meeting
T* HE 1953 Fall Convention of the

Irrigation Districts Association
of California , held in Palm

Springs this month , drew a regis
tered attendance of 420- by far the
largest number of persons ever to at
tend an IDA conference.

Participants included delegates
from 76 districts ; a host of engineers,
managers and assessors ; thirty -one
attorneys ; State and Federal govern
ment officials ; and numerous repre
sentatives from other farm and civic
groups .

For example, the Underground
Water Committee became a small
convention in itself, when some 77 in
terested persons eagerly attended the
conference and joined in a lively dis
cussion of proposed underground
water legislation.

Resolutions
Five policy resolutions were adopt

ed in the closing session of the three
day meet, dealing with the following
matters :

SUPPORT TO ADMINISTRA
TION : President DWIGHT D. EIS
ENHOWER and Secretary of the
Interior DOUGLAS MCKAY were
commended for the progressive water
and power program which is being
inaugurated under their leadership
and for their "forthright declara
tions of policy. " The IDA pledged its
support to the Administration "in
order that the development of the
resources of the West may proceed
on a sound and practical basis and
in an atmosphere of harmony,

(Continued on Page 2 , Col. 3)
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water accross9. D.s can xfr water

night ? to saysmy "metaphorically'paper.

Other obstack to xfr: low of extended ben in bereft area,

unrequited. Owens V. Gripes from cties oforigin, & states, refusal

to release water, holdfor vague future possibilities

boundaries w/o vesting permanent

Get some quote that Idry ben. "all

counter with Owens V., & citus in 2.D.s

1913, Cal, unused unclaimed waters became states, must

file w. state toget them.
xfer in small,ever-chang's quants

Deadlocks, loggerheads, like Madera.

Reread S.T. Hard's, Water its for irrig-n, for stuffon watermasters.
Talk to Handig.

Costly, protracted Ary-Cal squabble.

vague thy; nopractive"

Storeflood waters ofAf? Rips have legul set to be flooded!
colorfulway Toput it.

Cannot assure

failure. Make 'em
ben.useby requirement ofit. Universal

-pay.
No interfere w navig-n.



Water article.
No ofacres servedby strecom,~ Get streamflows from 5.5.

system)valueofproducts, etc, from Census. (Usein show'sfaultsofpresent.
Try to workout actualoutpul from water of to potential byy keen

Livan programs,orothe..



Qns for Kaupte, & J. Brown, etc

1. Do

BR men

4. Watersts. Taxable ?

domain ? How gmily gethave em.approp:
2. are app rts. gurly freely xpible?

3. Technique ofnogramming water flows. (come.(avoid hearg rem)

aeans to stream?

discussion w-in

5. Present statis que contracts, etc.

6. Is CVP water allsigned for? Whogot infirst?

1. Import water, letpumpers pay most tax. Othersspread,obriate

spread'sgrounds. Isuffer from nothavg water
they want it.

just when



Biggestobstache ofallto
water xher: impossibility of
agresing on a prive, due to

_Al.v. - kaselling area could_
Mens split up price aning.
Tandarmers. & Gryingarea
carlón't organize so astothe fill worth of water

land taxes.by

astopay

Here is an enteringwedge, too..



3,a.
As Watermaster's instructions

read now, when flom reaches such
&sucha rate various people

Same couldbe worked
When the

cut in.
Lout for

my system.
flow is such, ext in all the

bidders. When such more, allthe
$5, etc. _Just as now *86

.
They

_cut in certain people at certain
rates of flow



~

complicating provisions from lawsuits.
stability -for snrs. But little else.

How about allocating power.This
2d classpower, fixed rates.have firmpower or

you
How about

letting rates fluctuate, give customer inf. range of
choice re what kind ofpower he gets: (This is shtnun,
assumes const. facilities for supply. Not compatible
present system ofrate regulation, which requires const rate.
Is apossibility that when havepublicpower, all

w.

opens up
the way, integrated control) ( This is argumentpropublicpower) 2:974 18

~ "Rate offlow"
rate per
probly,

can

He has

on

be refined in variouin variousways. Maybe
week. Bes for doesn't want slow trickle all week,
nor allatonce either. Is some opt. delivery rate,

to convenience him, allow max, saturation, min. labortime.
Maybe small storage facilities .fmgood. Or one large
central storehouse maybe better, biz dam? Or maybe in convenience

of programming is less than costof storage. All individual
matters to work out, individ. cases.

way? Now

eu.
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ting
r If the county appropriates

the water for its own use, it
must pay for the use of what
ever storage and distribution

1000 facilities it needs , Brown said.deal

ucts

under
of a

Super

The opinion , an elaboration,
of one handed down earlier
this year, was sought by So
noma county authorities in
connection with the Russian
River dam project.

repre
Rob

The ruling made clear that
the county where water origi
nates does not have any rights

A co to physical projects that may
model. exist.

ening
Cathie

exhibit to modėl

Brown Clarifies
County-of-Origin
Water Ruling

Attorney General Edmund .
G. Brown ruled yesterday that
a county claiming the waters
within its boundaries doesn't
have any right to dams or
canals someone else built .

com
e tent



Jeff Donnell, stage-film
television star who portrays
Alice, the wife of George
Gobel, on the comedian's TV
show , will do a little cutting
up in Hillsdale down the
Peninsula tomorrow.

fiet Miss Donnell, accompanied
by her screen-actor husband,
Aldo Ray, formerly of Crock
ett , will cut the ribbon at the
ceremony that will officially
open Harris & Frank's new
Hillsdale store at noon.

The store is located in the
Hillsdale Mall adjacent to the
west parking lot and west of
Macy's Hillsdale . Orchids will
be given women visitors.

y!

S. F.-Tiburon
Crossing Plans
To Be StudiedBA

By Jackson Doyle
SACRAMENTO , Aug. 29

o v Engineer



Marquis, RH, Freemom, RM & Heath Milton 5.Jr. "TheMovement
for New Water Rts Laws in the Tenn. V. States ".

w.Low rain has ledto movefor replais rip.

23 Tenn. Law Rev

(ap.155)
app.rts.

pl-z So. Can. almostpassed app. law, makingallunusedwaterspublic,
open for filing.

p.4 Togetwater, indry needonly byrip land. Cite Bells in Fortune,
" ind-y " not worried.(Butofcourse that means big corps)

p.7

p.7 Cite Huffmam,p. 11 & Engelbert p. 89-90 ofProceedin, 53, re
freezz water. (Workout simile, ice, frozen as in, etc)

797

50 times more

Cite Paley Comm., ThePrei's Materials Policy Comm., Mfr producedpergal ofwater than •& inday not
Resources for Freedom, vol.I, p . 86, 46,94

$
agr.

consumptive .
Strongly recommendshift's water fromag. to indy
chang's "antiquatedpriorities system " p . 94



p. 25 severalstates havepriority by

(except in Txs)

P. 26.
Ariz.

use.
14

Irrig-n usually aheadofshr

Cal, Ore., citers can acquire excess water, let others use ittemp.w/o
Txs, all app. subject to expr.u/sAlso Denver,special Colo Act.perom.rt.

comp by any city.
p. 28 Appr. its orig.freely xpible, recent trend make appuriinent to

land, xfeonly by approvalofstate's achm. agency.
(My article edgo in 5-n ec forl, clue to active int. there in

new water law) (Orient it so)

Resourcesfor Freedom, 1951, v.I, p. 94 : "More &more offuture water

needs must be solved by recirculation, reclamation & better use of

existing supplies. In particular, the West must soon decide

whether its furtuse must be sacrificed by its antiquatedpriorities

system in water use."

Marquis, Freeman& Heath, suggest caution in taki; app .
doctrine the answer .



Wu.

Says Comm. Chinese.
emphasiz's. inigon &
water conser-n_ msnes..

new

Ask for mense of
injo.



p.5

King's

p. 4

8.6

R. -

C.

Facts & Falsehoods.

**

qma.

K-s R. service area " about

Now, c.
First diversions late 18505.

9.D. formed under WrightAct.
31 9.D.s, MWC, &c. agencies diverts & distrib. K. R.water.

F10m in distr.systems. All completelyfreeofdebt.
1.D. & MWC conn 95% service area.

its drainage area,

Most you
1.7m and

19

3
K - s R Water Ass., Fresno, '50.

actually "under irrig-n.""
First I. P.

Flowallused, except in floods,
1944 cong.auth. Pine Flatas flood control.

unoff is below are.

16,000 wells&pumps.

1.7m a -f. Max. 5.2, min.

1.88 a-ft per

Ave. annual runoff

Ave. an. loss by floods = 10 %⁰ cm.renoff, • 17m af.
1950, autumn.

7 ,(+45 when Pete &Bob& Davel Igot stopped)
(p.4 said no flooch came

1901, 1906, 1916, 1938.

35,000 fins ave. < 30 a.

alta, 1887, 2d

ave. 12-15yrs apart. (so?)

are t
They tryj topove

small irrig-n ben.,

1.1 m. acres.

a

arre per yr.

. 3

oftener than once in

Subtract evap &seepage(but thatis pumpedbucks), leares
2.5.

1.5 a-f. per yr. Most crops "require "

mainly flood control.

10y₁)10

Water Tablefallj.
that Pine Flat is to have



4
149, K.R.W.A. enlarged, added 8 irr. agencies, & for 1st time

since diversions ofwater begem, no lawsuitsorpendingones.
P.6p.

Began workingworking

1.000 second
feet

5,000

usgs gauge at Piedra is basis ofschedule

Schedule is 12pp.of figo, voroneforea.mo. Public record,seen at

offices of Ass, & Fresns,Kings I Tulare Chies, & member agencies.
Schedulefor May

Piedra Empire

7,000

Members of KRWa execute a

9,000

10,000

og

itout in 1918 under State Eng & Div.of W.R.

Fresno

650 s.6.
1,450

1,450

1,475

1,628

District

" Firm"water,
after 5,000

"Water Rt. Indenturs", ofpublic record.

People's Bitch

183 sif.
400
500

550

591

are season, KR by exceeds 7,000 s.f. only

849
1,024

a mo .

Wein #2. (Tulane L. Busion)

During May, water master allots water daily by thisschedule.

KRWA wants to contract w.BR to use storage space in Pine
buy the salvaged flood waters, whichareFlat res, butnot to

" theirs already":"
Upper ½ of res spaceres space must be reservedfor flood control.

WA wants to rent lower 2.
offered $10m lump.sum. BR wants 144m., & maybe

more



They fear BR will declare KR navigable,
putwater its.
CUP authorized inter alia to improve now.

hence noor trib. to
nowig.,

via WhiteBill, whichwd reauthings CVP toinclude KR, L

Gerlach case, water was already taken, I. suedfor comp.,got it,
after spendig muchM. Ct. emph. decision-not-bindigon cestofC.V.

Congress couldofitwished, I belieus. Bes,no CongressCongresſ can abandon its contl.pouowen .

160 a. law, probly evacleby clummy corps, h.c.

They insinuate Communistplot. This &other
& internal inconsistencies cast doubt.

5

prop.

(•Jr.rts. mean risk,like variable

Tulare basin.
risk, like variablegtplams. Lands w.

to big specsprobly)go

devices

them, e.g.



/
Cal. Water Code, Dir. A 2, P+4, on chistrib.of water in w -master

service areas, specifics no techniques. He is just to aden. ct.decisions.
owner it. to store water,

Only mentions that in apportioning any
1 cu.ft/see.350a-f. it. /



(Pine that finished May '54.

Taylor, PaulS.

Isabella not finishedthen.)
"Whose Dam is Pine Flat Pacific

Spectator , v.8 # 4, Aut. '54. p.

Cusser landmapy

papers.

349

C. $200/acre.
Mckay trys to circumvent

59

in 19th w.

1819, 320 avre lim. was in state Const. (so ?)
strong quotes from contemp.

In Tulane Lake Basin water distr. 165 sq.
home"

25 corps.own
corps

intually
mi distr., w.̂no faimIs a 300 sq.mi, on 105,000 a

onit. (p.353.Nosource. Ackhim.)

They willget from Pine Flata "halfwater supply"

worth
1600. law.a.

(an incendiary outburst,butgood)



U. of Tenn." "Farm E.Ball No. 4, by L.J. Strickland, strong
GES, Knoxville

propagenda vs. rip. system, no change, precededby stucly
start immediately. (Write forjob?)

TO



assum's storage
exists.

My system shd also allow for intertemporal pricing. So if
antic shortage, district with holds, As storage, toweget higherprices

This cd also be for offirs. He cd in earlylater. buy water

I store it in distr res for later delivery.
mo.

Probly better to have watermaster do this, bes he can

future better. ?
predicat



Another Supreme Court
Decision Bears Watching
Savannah River Case Empha- require compensation for the land'ssizes Need for S 863 peculiar and especial value as a site

WASHINGTON, D.C. (Special to for hydroelectric power in additionthe "Water News")-Western water to the value of the bare land itself
rights may be further endangered by where Congress has authorized cona very recent decision handed downstruction of a dam for multiple pur
by the U.S. Supreme Court , accord - poses , one of which was the improve
ing to Senator Frank Barrett of ment of navigation.
Wyoming. Barrett , in collaboration “According to the majority it is no

1 with other western senators , has in- ' answer to say that these private own
ers had interests in the water that
were recognized by state law.

troduced S 863 which aims to have
Congress reaffirm the rights of the
western states to control of their own
waters under state laws.

"This has serious implications inthe field of western water rights,
especially in view of the position
taken by the Supreme Court that
water rights are not compensable
unless Congress so especially provides
by law ."

In the case, known as the Savannah
River case, the Supreme Court had
before it decisions from two circuit
courts both holding that just com
pensation includes the value of the
land as a potential power site where
the United States exercises the power
of eminent domain to obtain a pri
vately owned power site on a navi
gable river.

With respect to the constitutional
power, the majority decision said :

"The interest of the United States in
he flow of a navigable stream originates

in the Commerce Clause . That Clause
peaks in terms of power, not of property."By a 5 to 4 decision,” the Senator But the power is a dominant one whichdeclared, "the Supreme Court held can be asserted to the exclusion of anythat the Fifth Amendment did not (Continued on page 6 , col . 4)

Split Decision

1

competing or conflicting one. The power
is a privilege which we have called a
dominant servitude ' or 'a superior naviga
tion easement. '

"The legislative history and construc
tion of particular enactments may lead
to the conclusion that Congress exercised
less than its constitutional power, fell
short of appropriating the flow of the
river to the public domain , and provided
that private rights existing under state
law should be compensable or otherwise
recognized . Such were U.S. v. Gerlach
Livestock Co., and FPC v . Niagara Mo

hawk Power Corp. We have a dif
ferent stiuation here , one where the
United States displaces all competing
interests and appropriates the entire flow
of the river for the declared public pur
pose."

On the specific question of just
compensation , the majority said :

"It is no answer to say that these pri
vate owners had interests in the water

that were recognized by state law. We
1Ideal here with the federal domain , an

area which Congress can compierely pre
empt , leaving no vested private_claims
that constitute 'private property' within

the meaning of the Fifth Amendment. Lo

cation of the lands might under some cir
cumstances give them special value, as
our cases have illustrated . But to attach

a value of water power of the Savannah
River due to location and to enforce that

value against the United States would go
contra to the teaching of Chandler-Dun

bar that the running water in a great
navigable stream is capable of private
ownership is inconceivable '."

The Barrett Bill- known as the
"Water Right Settlement Act of 1956"
-has been amended and is now being
circulated among State Engineers
and Attorneys General for comment.

It is anticipated that hearings on the
bill will be held this spring . Congress
man Clair Engle of California has in
troduced identical legislation in the
House of Representatives.

}

|



over those persons who feel that they The fourth section of the reporthave vested water rights-property deals with water rights . The Comrights- lawfully acquired under the mittee recommends that there be alaws of the states , and those who be- joint Federal-State study of thislieve that the Federal Government problem of water rights to determinehas a superior right to all of the the relationship between the estabwater in all of the streams of the lishment of property rights to waterUnited States." and the economic and social develop
ment of the Nation as it is projected
into the future.

Davis told the group that "the
Committee has only undertaken to
do that which it believes is sound, is
reasonable and is presently practicable."

Need More Data
Discussing the specific sections of In the three final sections of thethe report, Davis noted that the first eight-section report the Committeesection elaborates substantially upon deals constructively with the probthe absolute necessity of increasing lems of evaluation of water resourcethe appropriations to the scientific projects , the problems of authorizaagencies for the production , correla- tion and the problems of participation and evaluation of basic data re- tion in costs .

garding streamflows , rainfall, soil
conditions, hydrology and other ele
ments which control the quantity, the
usability and the desirability of waterus

ti
ti
tł
ta
1€
W

4

The Committee recommended that
regulations relating to the use of un
derground water should remain a
matter of state concern .

Urge Uniform Methods
On the question of evaluation Da

vis said : “The Committee feels that
there has been far too wide a dis- |

nancy between the Federal agen
in their methods of evaluation ;
; quite naturally, in many cases
I have adopted an optimistic
[; and that projects evaluated by
agency would not meet the ade

te standards under the methods
another."
a connection with the authoriza

WESTERN WATER NEWS- FEBRUARY,

MOVE WIT
-Yourself"Projects

The Tri-D
A Major “Do -It-Yourself" Job WhereSolid Planning, Dominant Courageand Persistent Effort by the Citizensof a Community Pay Off in a BigWay.

"It covers a period of more thanthirty years," Tudor began . " Thesewere years of growth of ideas fromtheir first nebulous form to completeengineering plans . They were yearsof ever-increasing need for the waterand years filled alternately with highhopes and apparent defeat . But nowsuccess has been assured and thedams that will conserve the waterand make it available to the Districtsder construction_This s

This is a summary of a story ofpersistent effort on the part of twoCalifornia Irrigation Districts to develop badly needed water suppliesfor themselves as told by Ralph A.
Tudor, presidentof the Tudor En
gineering Com
pany of San
Francisco , for
mer Undersecre
tary of the De
partment of In
terior and lead
ing participantinRALPH A. TUDOR a Committee

sponsored by the Engineers Joint;Council to study and prepare recommendations for a national waterpolicy.
The account of the Tri-Dam Project was prepared jointly by Tudorand B. W. Goodenough , the latterconsulting engineer for the South SanJoaquin and Oakdale Irrigation Districts , and was the subject of a major address at the convention of theIrrigation Districts Association ofCalifornia recently held in San Diego .

Tribute to Local Men



WES

WIDE INTEREST IN WATER
RIGHTS SUMMARY

Requests for copies of the supplement
entitled "Irrigation Water Rights," in
cluded with the January issue of the
"Western Water News ," have come to the
office of the Irrigation Districts Associa
tion in great numbers . In fact, more re
quests have been received for additional
copies of this pamphlet than for any of
the other 30 folders and reprints distrib
uted by the Water Economics Commit
tee during the past nine years.

The Water Rights supplement, pre
pared by WELLS A. HUTCHINS of the
U.S. Department of Agriculture , will be
made available so long as the supply lasts.

* * *

Larger Works
Hutchins has completed work on the

big manuscript entitled "THE CALIFOR
NIA LAW OF WATER RIGHTS ," which
is being reviewed in the office of the
General Counsel of the USDA in Wash
ington . Arrangements are being made to
have the manuscript printed by the State
Division of Water Resources and made
available for public distribution . The work
may involve two volumes of book size.
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H VIGOR

m Project
plained his Company's method of pro
ceeding with construction of a proj
ect of this nature by setting up what
is termed a “check list ." This check
list , prepared when the Company
first becomes associated with the
work, is revised from time to time
thereafter. It includes not only the
things for which his Company is ex
pected to be responsible but also
those things for which the attorneys ,

the owners, the financiers and other
participants are responsible.

Major Features of Tri-Dam
Briefly, the Tri-Dam Project is a

joint development of the Oakdale Ir
rigation District and the South San
Joaquin Irrigation District . When
completed it will comprise three
dams Donnells Dam , farthest up



Farmsey, Morris E.

ites a symposium MIT, June 4-6, '51, "Hychodynamic inde

Modem Techn. "

Cites

1

Cites vol II of 150 WPC, 10 Rs in Ann's Future, 306-7, Rio Grande

201⁰ Ipresently iniz-d 2m acres she be retired. Oversubdivn, dense

pop.

Water: West! aaapss 281 (5-5-2) : 163-71

piyo

us Long, The Colo R., H. Dac. 419,80th, 1st, '47. p.14

4407⁰ of R.presently being taken.
sider possibility of expertig 3m a-f.

p168 Mo R., ultimate 9m kW capar , 10m accesivning (cf.5now)
Since (ofColo)

p169 Colo Compact restricts useof exported Wa

5m kw possible, cerk-white-Red Basin.

i'in Interagency Comm. has bn set up here, tho, in advance

by any, so is hope.
of pu

Pro huge exports Columbia Rute. - 50m a.ft.

one cel study mp of(at Mo,
justify Mo getting much, keep

in Mo basin, probly
locals happy.
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10-9-59
Water Everywhere , But How to Use It?

Science and Need Will Lead Man to ‘Tame' Water as He Tamed Land and Animals

Roscoe Fleming in the'Oil, Chemical and Atomic
Workers Union News

Weather Control found that in moun
tainous country this could increase
rainfall over all by 10 to 15 per cent.

Earth's teeming billions of tomorrow
will literally have to " manufacture"

Imuch of their fresh water , life's prime
natural necessity next to the air it
self. This will probably be with the
aid of atomic or solar energy, and
will be on a scale now undreamed of.

Man has never really emerged from
the hunting stage so far as water is

concerned . Essen
tially he still runs
down the wild wa
ter that Nature
provides , and
drags it home like
a captured animal.
But tomorrow he
will tame water,

as he learned thousands of years ago
to farm wild grains , and to pasture
animals for their milk and meat.

The Mirror

of
Public Opinion

Agriculture permitted an enormous
increase in man's numbers from a
few hundred thousand hunters, to the
nearly three billion people of today.
Just so , the "cultivation" of sure and
plentiful water , to make it available
in all the now dry spaces of earth,
will permit the next century's enor
mous population increase . And it will
open up new land for settlement.

-

Just cleaning up rivers , etc., would
provide a large new supply of fresh
water, but we Americans traditionally
overlook anything so humble, and
relatively so cheap . Now our noses
are being forced to the grindstone as
regards poliution . The time will come
soon when cities as many manu
facturing concerns have already done
—may go on a virtual closed cycle
as regards water . They will cleanse
and re-use it, an will need only
"make-up water."

Other ways that water may be saved
or increased:

Eliminating useless vegetation , par

-

STEAM

ELECTRICITY

TOM

—Post-Dispatch, Aug. 28, 1955.

Yesterday, Today and Tomorrow

ticularly the "phreatophytes ," or
water-wasting plants like the tama
risk, which waste enough water to
nurture 75,000,000 people .

Preventing seepage, which now
wastes nearly half the water in the
reservoirs before it can reach the
fields or cities.

Encouraging thriftier water-habits
by all citizens .

Preventing evaporation by building
pipelines rather than open ditches , or
by keeping reservoirs covered with
cetyl alcohol, the magic substance
that spreads out just one molecule
thick, but can largely stop evapora
tion.

Cutting mountain forests selectively
to bring to the ground some of the
billions of tons of snow that now stay
up on the evergreen branches and
vanish directly into the air on the
warm winds of spring. 1

Making "snow reservoirs " by cover
ing huge mountain snow-drifts with
something that will slow down evapo
ration. Plain sawdust seems best.

Seeding the clouds to increase rain
fall. The President's Committee on

Cheapening power from the atom
will coincide with the enormously-in
creasing value of water . Future wa
ter-taming projects will make TVA
look like a toy. For example, Dr.
Walter Lowdermilk long ago proposed
that a canal be cut to turn the Medi
terranean sea into the Dead Sea Valley
in a fall eight times as high as Ni
agara. The falling water would pro
vide for irrigation and factories.

Plentiful and Polluted

All such things are now technically
possible turning Death Valley into
a lake, spotting lakes in the low
places of the Libyan desert , etc.

Actually, this new age has already
begun . A half-million people have al
ready moved in the last decade into
what was formerly barren desert in Between Book Ends Sicker Than Queeg
Arizona and Nevada . Australia's great
dry spaces are beginning to fill up.
The lure of oil is attracting thousands
of people into the Sahara. Israel's
Negev desert is producing food.

But the beginnings of any vast
national water-program will necessar
ily be small and humble . For example,
we still use only about 15 per cent of
the five billion acre-feet (an acre-foot
is 325,851 gallons ) which fall from
the sky yearly on the U. S. Water
has been so plentiful that we have
splashed in it like pigs in a puddle,
and polluted more than we have used.

The Department of Health, Educa
tion and Welfare , charged three years
ago with stopping pollution , has just
gotten around to ordering two cities
of nearly 100,000 people each , to stop
dumping their raw sewage into the
already-overburdened Missouri river.

THE VELVET KNIFE, by Irving
Shulman. (Doubleday , 336 pgs ., $3.95 .)

A character with the improbable
name of Phil Hammschlager is "The
Velvet Knife" of Irving Shulman's
novel. The blade , however, is warped,
that is to say, Phil Hammschlager is
sick, sick, sick.
Not since Wouk's
Captain Queeg, do
we recall a char
acter as morbidly
ill as • Shulman's
leading man . And
it is this very ill
ness which brings
the book one step
too far from
healthy fiction and Irving Shulman
one step too close to Wilhelm Stekel
case history.

KRIEG

Shulman manages his usual compe
tent delivery and avoids the lurid sex
passages that other novelists writing
of Hollywood have featured (Mailer's
"The Deer Park," Hubler's " The Shat
tering of the Image" ) . Yet Shulman
here uncovers a core of rottenness
even more sensational and offensive.
He describes a man in love with a
woman obsessively and beyond the
range of all reason.

But the planet's great reserve is in
the 314,000,000 cubic miles of the
seas enough to cover the whole
earth 9000 feet deep and in the salt
water on and under the crust of the
land. Ways to freshen salt water are
thoroughly known , and are already
being used to provide millions of gal
lons daily in communities like Kuwait
and Aruba, where natural fresh water
is out of reach.

The limiting cost is the expense par
ticularly of power it takes just so
much power to separate the water
from the salt or vice versa . If the
power of the atom is eventually to
provide man with low-cost, virtually
boundless energy , here is the great
field in which it will go to work to
spread green vegetation and people

over the whole world.

—

BRÁÐI

Freshened for Us

a
The world's total water supply is

nearly 325,000,000 cubic miles
cubic mile contains about 3,380,000
acre-feet, of 325,851 gallons each.

Of this total, 314,000,000 cubic miles
is in the oceans; about 5,900,000 cubic
miles is locked up in the ice-caps and
glaciers; about 2,400,000 cubic miles
is in the depths of the crust.

The rootzone or upper three feet
of the soil contains about 3000 cubic
miles, fresh water lakes about 30,000 ;
the amount flowing at any one time
in rivers and streams is only about
75 cubic miles. Suspended in the air
above us , also at any one time, are
about 3100 cubic miles or actually
less than the total of the Great Lakes!

Bj
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In other words , the planet's total
supply is limitless but the water Na
ture has freshened so that we can
use it directly is only the tiniest frac
tion of that total . Our problem is to
make better use of the fresh water,
and after that , to freshen what we
need.

AGEidol our Phil believes her to be . After
a series of infinitely patient and path
ologically cunning maneuvers , Hamm
schlager brings his worship (it is
beyond devotion) to the point of reali
zation .

Shulman's villain has the evil Hol
lywood genius that Budd Schulberg
says is "What Makes Sammy Run?"
But unlike Schulberg's Sammy, Phil
only jogs, tirelessly and relentlessly
jogs. And also unlike Sammy , he is dis
arming, self-effacing and oleaginous.

The wind-up of the story is psycho
logically gory though no real blood is
let. It appears to permanently prohibit
the possibility of " The Velvet Knife"
being faithfully conveyed to celluloid.
This wind-up may be beyond reader
acceptance, but one cannot deny that
the author has come up with a neat
" twist." This " twist" and the alto
gether twisted behavior of Phil Hamm
schlager, however, are only bootstraps
by which Shulman has failed to pull
himself up. They lie unsupported
in a story which is sometimes wordy
and in no particular sequence bril
liant.

The novel is recommended mostly
by certain sections dealing with the
device and subterfuge in writer-pro

The object of Hammschlager's dis- ducer relationships and is less favored
torted affection is Mary Scott, Amer- by its consideration,whether all is fair
ica's beautiful songstress and , strange-` in pathological love.
ly enough, not the pure-and-true ivory Robert Friedman



c agreement reached at last batim, proposed that Khrushchev 19
month's conference at Camp come to the United States in Au
David is even more imprecise, gust. It was delivered to the So
and therefore more open to va- viet Premier when he was
ried interpretation , than the whistle-stopping through Poland ,

agreements at Yalta, Potsdam
and, Geneva.

and was undoubtedly a factor
in his decision to cancel his
Scandinavian trip a few days
later. Incidentally , Khrushchev
refused to come in August be
cause it is "too hot" at that
time.

It stated merely that future
diplomatic conversations on Berlin should be subject to no time
limit, but that they should not
go on "indefinitely." Left at
that , the agreement is almost an
invitation to a disagreement ,
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Fortunately for future histo
rians, the presence of interpret
ers in all the private talks be
tween the President and Khrush
chey will mean that there will
be a fairly complete record of

Continued on Page 3, Col. 1 .
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organization is young and fast moving. We need a man
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graphic knowledge or experience is not essential but
experience in aggressive dealer or distributorship selling
is very helpful.

Must be of higher than average intelligence, preferably
college trained , and have a real capacity for management
growth.
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and technology of the Demo
cratic advisory council . The subject matter will range from
space to the whole gamut of de
fense research , including civil
defense.

The committee, headed by Dr.Ernest C. Pollard, chairman of
the department of biophysics at
Yale , will chastise the Republi
cans for "permitting" Russia to
outdistance this country in many
fields.

IN A SERES of reports and
"position papers" it also will
offer an affirmative Democratic
party program for scientific de
velopment.

In addition , the reports are
expected to deal with disarma
ment and futuristic modes of
warfare from nuclear to bio
logical.

To present a unified voice,
Democratic scientists have been
co-ordinating their work with the
party's foreign policy experts.

A subcommittee of the scien
tific group met at Democratic
advisory council headquarters
yesterday to begin four days of
intensive review and polishing of
the material to be discussed and
released Sunday.

AMONG OTHER THINGS, the
national party leadership has
asked the scientific brain trust
to formulate a science plank for
the 1960 Democratic platform.

The committee is composed of
18 scientists and one industrial
ist , Trevor Gardner , who re
signed as the Pentagon's chief
of Air Force research two years
ago and has been critical of the
Eisenhower Administration's sci
ence policies.

Among the others are Drs.
Polykarp Kusch of Columbia
University and Harold C. Urey
of the University of California,
both of whom have won Nobel
prizes; Dr. Samuel K. Allison,
former head of the Enrico Fermi
institute of nuclear studies at the
University of Chicago ; Dr. Har
rison Brown , professor of geo
chemistry, California Institute of
Technology, and Dr. Frank God
dard, head of the jet propulsion
laboratory at the California insti
tute.

ISRAEL GETS U.N.
CENSURE FOR
OUSTING BEDOUINS

New York Times News Service

JERUSALEM , Oct. 8-Israel
was condemned yesterday by the
United Nations truce supervision¹

Earlier in September an Is
raeli officer was killed in this
area while on patrol . The Is
raelis contended that members
of this Bedouin tribe had mur
dered the officer.

Israeli troops were sent in
search of the killers . The Is
raeli army version holds that
these troops were fired on by
the Bedouins . The troops re
taliated and three Bedouins were
killed . The others "fled" across
the border.

Since the Sinai campaign Is
rael has boycotted the Egyptian
Israeli Mixed Armistice Commis
sion . No Israelis were present att d t'

e group,
tee on Program and
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ROLE OF PRICE IN THE ALLOCATION OF WATER RESOURCESA

by Lawrence G. Hines1

SYNOPSIS

This paper examines the price -cost function in the allocation and

utilization of water resources in the United States and consists of analy

sis of (1) the market valuation process , (2) the factors affecting the de

termination of municipal water rates , and ( 3) the shifts of costs that

result from different water uses .

INTRODUCTION

SA 1

es.
Water prices in the United States are a hybrid of economic and social forc

The unusual versatility of water as a low-cost economic good permits it
to satisfy a great variety of private and collective wants , but also leads to
special problems in pricing and allocation. These problems are related to (1)
the frequent failure of direct water charges to cover total costs of production
and distribution , (2) the modification or neutralization of market direction of
water allocation through legal arrangements and existing customs , and ( 3) the
inability of the private market process to identify and compensate for all costs
that arise in the development and exploitation of water resources . This paper
examines problems ( 1 ) and ( 3) -the consequences of the failure of direct water

Note.-Discussion open until June 1 , 1960. Separate Discussions should be submitted
for the individual papers in this symposium . To extend the closing date one month , a
written request must be filed with the Executive Secretary , ASCE . This paper is part
of the copyrighted Journal of the Sanitary Engineering Division , Proceedings of the
American Society of Civil Engineers , Vol . 86 , No. SA 1 , January, 1960 .

a This is a revision of a paper delivered at the Academy of Science meetings , Dallas ,
Tex. , December 1957. The author is indebted to J. J. Flannery for suggestions in the
preparation of this paper.

Prof. of Economics , Dartmouth College; Consultant to Div. of Water Pollution Con
trol , U.S.P.H.S.

15
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charges to cover total costs and the nature of the transfer costs of water use .2

NATURE OF WATER RESOURCES AND THE VALUATION PROCESS

In both its physical and economical aspects , water is one of the most re
newable of natural resources . Water can be reused, sometimes without arti
ficial treatment, and it is replenished in the normal course of the hydrologic
cycle. An average of 2.5 ft of water falls to the earth annually in the United
States , with a run-off of approximately 1,200,000 mgd. National water supply
averages are deceptive , however , in a country as large and diverse as the
United States , because rainfall and storage facilities differ substantially from
one region to another . Storage of water occurs in two physical forms : surface
supply, which is the more important source of our water , and ground water de
posits , which recently have become increasingly important.3 Ignoring the
possibility of "mining " ground water , the aggregate physical supply of water in
the United States is the annual precipitation-runoff of 1,200,000 mgd. This
figure does not represent the upper economic limit of our supply , however,
since major portions of a given rainfall are repeatedly reused in the more
populated areas before they are lost as runoff to the sea. Water scarcity is
only locally and generally temporarily-the result of physical shortage, and
our water problems are largely due to maldistribution of existing supply and
deterioration of water quality following industrial, municipal , and agricultural
use. Because of water's transportability and amenability to quality improve
ment through treatment , the limiting factor in water shortage is invested capi
tal quite as much as the physical supply of water.

The renewability of water increases the economic flexibility of its supply.
Although water resembles other flow resources , such as air and sunlight, un
like such resources a given quantity of water can be held captive as well as
reused.4 A major exception to non-depletive water use occurs in farming.

2 Extensive analyses (and debate) are available on the economic implications of water
rights doctrines . See , for example , "Some Economic Issues in Water Rights , " by S. V.
Ciriacy-Wantrup Journal of Farm Economics , Vol . 37 , No. 5 , December 1955 , pp . 875
85; "The Law of Water Allocation in the Eastern United States ' edited by D. Haber and
S. W. Bergen , New York: Ronald Press , 1958 ; "The Case for Private Decision-Making
in A System of Water Law ," by J. W. Milliman , Santa Monica : Rand , September 1958;
"Water Resource Law : Report Volume 3 * by The President's Water Resources Policy
Commission , Washington : Government Printing Office, 1950.

In 1955 surface Water sources supplied 194,000 mgd and ground water deposits con
tributed 46,000 mgd in the United States . "Estimated Use of Water in the United States ,"
by K. A. MacKichan, Geological Survey Circular 398 , U. S. Dept. of the Interior, Wash
ington , D. C. , 1957, p . 1 .

The water supply is replenished by rainfall and renewed by natural streamflow or
artificial treatment. Water treatment may take place before used water is reintroduced
into a stream through interception by a pollution abatement system or before the water
is reused through settlement , filtration , chlorination , and related processes. There are
of course limits beyond which water cannot be restored to usefulness by either natural
or artificial treatment. A build-up of dissolved solids may impair water usefulness
over a wide range and some pollutants cannot be readily removed from water. For ex
ample , no practicable method of completely removing detergents from water has been
developed , resulting in sudsing tap water for some communities that obtain their water
supply from treated waste water.

r
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Agricultural water use , which constitutes approximately half the demand for
water in the United States , results in the loss of water to the plant and culture
media with only slight possibility of recapture from runoff or transpiration.5

Water uses differ not only in the effect that a given use has upon the residu
al supply, but also in the nature of the control surrounding its allocation . In
order of decreasing private market control , the major water demands in the
United States arise from ( 1) municipal, ( 2) industrial , (3) agricultural, and (4)
recreational uses . Industrial and agricultural water uses , frequently contrast
ed because water is an ingredient of these different kinds of production , are
subject to different degrees of market and public control . Water for industrial
purposes may be obtained from municipal sources under various price arrange
ments as well as self-supplied through capital investment , while to a lesser
extent similar arrangements may at times take place in some of the specialized
types of agriculture , such as truck and irrigated farming.

Increasing and sometimes competitive demand for water for different uses
has led to the assignment of "values " for water in different uses , generally
with little regard for the process of incremental or marginal analysis . The
Paley Commission , for example , assesses the value of water in agricultural
use as equal to approximately 10 cents for 1,000 gal . , whereas manufacturing
use is said to average $5.00 per 1,000 gal . used in 1952.6 Such calculations
are suspect on at least two counts : (1) they derive a water value in different
uses primarily from the ratio of water inputs to the worth of the finished pro
duct, thus ignoring the contribution of other factors of production , and (2) they
contrast the value productivity of a given water use for a particular water
market area with different water uses in other market areas where the supply
and alternative opportunities for employing water may be quite dissimilar.

A ratio of water input to value of the finished product (or to "value added”
in the productive process) merely indicates whether water is used in an eco
nomic process that produces a high or low value . It does not justify an infer
ence that all resources used in such processes derive higher value than those
employed in producing less highly priced finished products . One might reason
ably contend that the contribution (and value) of common labor in the steel
industry is greater than similar labor in the packing-house industry because

5 A depletive water use , such as farming, makes a net reduction in the water supply,
whereas a non-depletive use may impair the quality of the water but not appreciable
affect the quantity of water available for reuse . Water supply data and literature usual
ly identify a depletive use as consumptive and a non-depletive use as non-consumptive.
Consumptive and non-consumptive are not satisfactory economic designations , however,
since any water use (whether depletive or non-depletive) constitutes economic consump
tion . Professor Timmons has proposed a host of categories for the classification of
water uses. He makes an initial separation between consumption and production uses ,
and a breakdown of the latter into existential non -exhaustive and potential non-exhaustive.
"Theoretical Considerations of Water Allocation Among Competing Uses and Users ,"
by J. S. Timmons , Journal of Farm Economics , Vol. 38 , No. 5 , December 1956 , pp .
1245, 6. Timmons ' basic distinction between production and consumption appears to be
essentially arbitrary and may lead to confusion with the more familiar usage of con
sumptive water use.

6 "Water for United States Industry, ” by J. R. Barnes , The President's Materials
Policy Report, Washington : Government Printing Office , Vol. 5 , 1952 , p . 86. See also
" Relative Economic Returns from Industrial and Agricultural Water Uses , " by S. T.
Powell , Journal of the American Water Works Association , Vol. 48 , August 1956 , p . 991 .
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the finished price of steel is higher than meat products . Any resource that can
be varied independently of other factors in the productive process will be add
ed to the point where the increment of revenue from its use is equal to the add
ed increment of cost , that is , where marginal cost equals marginal revenue .
In carrying the use of a factor such as water to the margin where the value
output from the discrete input is equal to its cost, different enterprises will
not employ the same ratio of water inputs to finished product , but the value of
water to any given enterprise within a continuous water supply area will be
essentially the same . Adjustment of firm water demand to changes in the price
of water presumes that the individual firm does not control the price ofwater,
but much the same process takes place in the case of self-supplied water sup
ply where the firm equates its water production and use with the cost (price)
of production.

The aggregate effect of equating incremental factor cost with factor return
by water users in a given market area establishes the supply price (value) of
water . If the price of water rises , whether from decreased physical supply,
increased demand , or both , water users will react to the price change differ
ently depending upon the essentiality of water in the productive process and
the worth of the product produced . Higher water price may thus be expected
to curtail its use in certain industries , such as agriculture , where the quantity
of water used is large and the price of the finished product low in comparison
with competing demands . At any one point of time , however , the value of water
in one productive process in the same market will be roughly equivalent to that
of any other process . Only as the price of the factor is raised will there be
imposed upon water users the necessity of a higher yield that will shift

7 The possibility of varying a given factor independently of other factors is acrucial
requirement for value determination by marginal or incremental analysis . Independent
variability of factor application necessitates some degree of physical divisibility offactors , which is well satisfied in the case of the water resources , and a technical pro
cess that is not characterized by large elements of fixed production coefficients . Sincethe nature of production coefficients varies for different industrial processes , generalization is hazardous , but the likelihood of flexibility in production coefficients is en
hanced as the period of time available to the firm for modification of production ar
rangements is lengthened.

Inconclusive but significant evidence of the potential range of production coefficient
flexibility in water use has been collected by Fortune magazine in a small statistical
sample of representative firms in large water-using industries . The Fortune survey
asked: "If water were to become , say, twice as expensive as it is today, (at one of your
newer plants) , presumably it would pay you to increase the amount of water re-used or
recycled . Under such circumstances , by about what per cent could you reduce the plant's
demand for fresh water ?" The replies were tabulated as follows:

Industry Percentage

Steam Power
Steel
Chemicals
Petroleum
Pulp & Paper

Minimum

10

Maximum
95
40
60
12
26

Source : Editors of Fortune , "The Mighty Force of Research " by the editors of For
tune , New York , McGraw-Hill , 1956 , pp . 120-1 .

1

(



1

WATER RESOURCES 19

water-resources from lower to higher productivity employments . Although a

shift in resource allocation may in some cases result in the total elimination

of some kinds of economic activity , for the most part water use curtailment

will not be terminal or symmetrical for different firms and industries , restor
ing equilibrium where marginal returns in various uses are approximately

equal to marginal costs .

SA 1

As emphasized above , the evaluation and allocation process cannot be ex

tended beyond the relevant market . Generalizations on the economic priority
and value comparisons for broad categories of water uses for the economy as

a whole are of limited validity . Aggregate data on water demand and supply

are useful primarily as rough indicators of the extent of water exploitation in
The

the economy, not as measures of the efficiency of resource allocation.

economic efficacy of a given water allocation arrangement can be determined

only through an analysis of the limited range of opportunities for employing a

given water supply. Higher productivity and greater yield from water use in

one section of the country is not acceptable evidence of “inefficient” water use
in another section of the nation where equivalent opportunities for use and simi
lar supply conditions do not exist. Water has different values in different

markets and the market arrangement resembles that of non-competing labor
groups . An abundant supply of common labor will not appreciably affect the
productivity and wage return of highly trained technicians because little occu

pational movement occurs from one labor group to another . So in the case of
distinctly different water markets : where mobility of resources is absent, the

high demand and limited factor supply of one region cannot be transferred as
a cause of "inefficient” resource use to areas where similar conditions do not

prevail.
The foregoing analysis should not be misinterpreted to confer sanction upon

the use of a factor in a lower -productivity capacity when its supply is insuf

ficient to satisfy its demand by higher-productivity employment . Resource
rationing to the point of exclusion of some uses occurs primarily as a result
of increased factor marginal productivity (value) . Institutional arrangements
that impair the flow of resources from lower to higher productivity alternatives
violate the strictly economic standard of resource allocation . Disregard of the
economic standard is sanctioned at times to attain objectives other than eco

nomic efficiency . Water -rights law and the promotion of the “family farm ”

may illustrate instances where non-economic objectives are attained that ex

cite greater approval among Congressmen and their constituents than among
economists .

Inefficient allocation of the water resource occurs not only when a more
productive alternative use is foregone, but also when the current development

endangers a future water supply that will be employed at substantially greater
yield than achieved by present exploitation.8 Water deficiency may arise, as

A later yield must exceed present return by an amount sufficient to compensate for
the futurity of its occurence.
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it has in some parts of the Southwest,9 when ground water is extracted more
rapidly than it is replenished by rainfall. Whether an overdraft of ground
water is economically desirable or undesirable , however , cannot be answered
by simple reference to the normal balance of the water table.10 The critical
question is whether the mined water is devoted to the most productive use with
in the opportunities available during the present and the discounted prospects
of the future . Depletion of a given ground water supply is little different eco
nomically from the exploitation of an exhaustible mineral . The essential con
sideration is whether society can put the resource to a higher use , now or in
the future , plus recognition that if the overdraft is continued indefinitely both
the resource base and the economic activity created by the resource may be
irreversibly impaired . In ground-water mining special problems may arise in
areas where salt-water intrusion is likely to occur when the overdraft lowersthe water table to below sea level. At times destruction of large amounts of
water by intrusion pollution may take place under the stimulus of relatively
small incremental gain. In such cases the social loss may be great in com
parison with moderate private gain ,11 unfortunately establishing a pattern of

9 Regionalwater shortages and ineffectual control of pollution are evidence of eitherinadequate planning , insufficient investment , or both . As an example of regional waterdeficiency , Arizona- among the 17 western states that are using approximately 70% ofthe water supply that can be developed with economic feasibility-has reached beyondthe dependable supply within its borders , and California , Texas , Louisiana , and Arizonaare pumping heavily from ground water supplies . As a result , in regions such as theTexas High Plains the ground water withdrawal rate may be as high as thirty times theinflow and the overdraft for the Southwest as a whole is in the neighborhood of 5 bgd .In spite of the fact that in 1953 many communities imposed some form of restrictionin water use , the United States is not running out of water as many popular and semipopular articles imply . The water “problem” in the United States is the result of oneor a combination of the following factors : (1 ) regional shortage , (2) non-economic pricing of water , (3 ) ineffectual control of pollution (that is , insufficient capital investment)and unsolved technicalengineering problems.
10 J. H. Snyder contends that "Economic forces ... have stimulated groundwatermining that is , annual draft rates on ground water beyond the safe yield level-creatingoverdraft and decline in ground-water levels . The ground-water flow resource or recharge volume of a ground-water basin, expressed as an annual average , is equivalentto the physically determined safe yield of that basin . It represents the amount of waterthat may be withdrawn from ground-water storage indefinitely for man's use withoutsignificantly affecting the character or volume of the reservoir .
Safe yield draft rates , merely to preserve the physical character of the resource, donot automatically become a policy goal of ground-water utilization programs. "-"On theEconomics of Ground-Water Mining-A Case Study in an Arid Area ," by J. H. SnyderJournal of Farm Economics , Vol . 36 , No. 4 , November 1954 , p . 600 .

11 The extent of private gain from ground-water mining will vary for different regions and different times . No generalization is possible , but an illustration of the magnitude of private gain from overdraft is found in a study of the Antelope Valley, California, region . "In dollars and cents terms , Valley farmers have profited from groundwater mining . For example , using the ground-water stock at a safe yield rate (draft
recharge) and devoting the entire amount to alfalfa production , it is estimated that operators' earnings from alfalfa for the period 1927-1950 would have totaled less than$5,000,000 . Actually , for only the period 1947-1950 , alfalfa operators' earnings alonetotaled $4,500,000 . Thus income generated by mining the ground-water stock resources
may easily exceed a perpetuity income resulting from maintaining balance between recharge and draft . ” —Ibid . , pp . 609-10 .
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commercial exploitation that cannot easily be reversed. The physical nature
ofground-water deposits , which permits private owners to compete for a larger
share of agiven water supply , frequently encourages an antisocial rate of with
drawal.12 Public control of the rate and method of water extraction , similar
to that imposed in some oil regions facing much the same problem , may at
times be necessary to bring private exploitation practices in line with social
objectives .

The optimum social rate of exploitation of ground water requires the distri
bution of supply between present and future so as to maximize the return to
society over both periods. This rule may be generally applied to natural re
source development whether the exploitation involves "mining" or not . The de
termination of the rate of present resource exploitation , which is dependent
upon the discounted returns from future use, also establishes the appropriate
rate of conservation . The frequent identification of conservation as "wise use "

of resources requires amplification to give it meaning, just as does the econo
mist's short-hand expression of "efficient” or “optimum " allocation of re
sources . It is apparent , however , that the conservation problem is an extension
of the economic problem . Both emerge because of scarcity , but to the extent
that they can be separated the economic problem must take priority because
no choice between present and future arises if materials , manpower , and capi
tal are unlimited.13

Pressure ofscarcity compels society and individuals to choose what to pro
duce in the present as well as what to withhold for the future , and allocation of
resources achieving a socially satisfactory distribution between the present
and future is attained only when the market mechanism accurately reflects the
relative values of resources . A price that does not correctly measure the
scarcity of a resource distorts the use of the resource in relation to other
factors . Analysis of socially inappropriate pricing, generally limited to non
competitive situations , seldom considers the problem of rationing commodities
or resources in other than the present . It follows , however , that a price that
is non -competitively high restricts the use of resources and the supply of com
modities in the present , thus making available a larger supply of an exhausti
ble resource for the future . A price that is "too low " shifts part of the cost of
product production to other factors or institutional sources of revenue and
draws more heavily upon the fixed resource stock than would otherwise be the
case .

In instances of resource underpricing , the use of a resource may be pushed
to the physical limit of supply without satisfying effective demand . The failure
of price to rise as the resource becomes more scarce and as physical de
pletion rates increase impairs the rationing function of the pricing system ,

12
*Commonality , the Price System , and Use of Water Supplies , by J. W. Milliman,

Southern Economic Journal , Vol . 22 , No. 4 , April 1956 , p . 429. Professor Milliman
treats the consequences of competitive withdrawal of ground water as a "spill-over"
cost.

13 In the formal sense , the conservation problem involves a special application of
capital theory, although there may be important instances in which the market does not
satisfactorily "solve the conservation problem just as there are times when it fails in
the solution of the economic problem.



22 January, 1960 SA 1

which generally winnows low -value resource uses from the market and ap
portions supply among higher -value uses . Sluggish response of price to in
creasing scarcity disorganizes the operation of the market , resulting in :
(1) uneconomic employmentof factors , (2) the need for administrative direction
or resource allocation , and (3) a bias in favor of present (versus future) re
source use .

Although the market cannot be expected to accommodate all social goals ,
automatically establishing prices that are simultaneously private incentives
and social objectives , the market does promote conservation when private and
social goals coincide . The market is likely to underrate the need for conser
vation in cases where ( 1) market prices reflect individual choices that do not
coincide with social objectives , 14 ( 2) institutional arrangements inhibit the
ideal operation of the system and (3) knowledge of society's future needs is
less complete and accurate than information of present requirements . (Point 3
may also lead to a rate of conservation that is at times too high .)

MUNICIPAL WATER PRICING

Water pricing in the United States , while differing among communities and
uses , generally reflects some element of subsidy to the consumer. Although
there is obvious need to promote certain social and sanitary uses of water
through low price , 15 it is the thesis of this paper that the higher volume of
water use in the present and future would closer approximate the social opti
mum allocation if more emphasis were placed on orthodox principles of pric
ing . Along with an increase in the marketprice for most water uses ,16 extra
market cost transfers should be assessed and imposed upon those responsible
for depletion and degradation of the water resource.

In 1953 , 1,072 communities in the United States experienced some degree
of water shortage , generally resulting in various administrative restrictions
upon water use , but infrequently leading to significant price adjustment . 17 The

14 It should be re-emphasized , however , that producer's private interest in non
competitive price may lead to distribution of resource use in favor of the future . For
other considerations , " Economics and the Public Interest , " by L. G. Hines , Land Econ
omics , Vol . 31 , No. 2 , May 1955 , p . 108 .

15 See Note 18 , below .
16

It is

Data on the costs of water production are meager . "The 15,400 waterworks .
do not report their operations to any single agency . This is unfortunate . The Federal
Power Commission collects from all electric and gas utilities , both publicly and pri
vately owned, a large amount of statistical data permitting comparisons of the rates and
relative operating efficiencies of these essentially noncompetitive utilities .
essential that all water works utilities , both publicly and privately owned , be required
to report , on a uniform accounting and statistical basis , all fundamental and statistical
data which can be compiled in one office and made available to all waterworks manage
ments and to other interested agencies and persons . " " A Water Policy for the Ameri
can People : The Report of the President's Water Resources Policy Commission ,”
Washington: Government Printing Office , Vol . 1 , 1950 , pp . 180-1 .

17 Water shortages in New York City have resulted in review of this community's
problem more thoroughly than most , but careful investigation of the role of price upon
water consumption appears to have been neglected . A study by the Mayor's Committee
on Management Survey of the City of New York , “ Future Water Sources of the City of
New York: Report of the Engineering Panel on Water Supply , " New York , July 1951,
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market approach to this problem would be a rationed reduction in water use
through price increase , curtailing consumption to the point where no economic
shortage existed. Clearly the market solution may be socially inappropriate
in some cases , but in failing to price water according to its scarcity , cumber
some administrative restrictions that generally require active consumer co
operation for success must be imposed to prevent over-depletion of existing
water supplies . In view of the special circumstances surrounding the fixing of
water rates by most communities , more attention might profitably be given to
the consideration of the economic aspects of water pricing.

Municipal water rates are the most unscientifically determined price in the
public utility field.18 Rate determination in the water industry is complicated
by such factors as : ( 1) the dual function of fire protection and supply of water
that most systems perform, (2) the political influences that at times take as
cendency over economic considerations , and ( 3) the feeling held by many that
water should be priced nominally. 19 Even though water charges generally
represent a small proportion of the consumer's total budgetary outlays , there
is evidence that changes in water rates result in modification of the amount
purchased. This is particularly apparent when consumption is made a function
of price , as in the case where a fixed annual charge is replaced by meteredrates. The use of metered rates has reduced water consumption by as much
as 50% and meter installation has sometimes been recommended as a means
of avoiding the necessity of expanding water installation capacity . "

The opportunity to disregard market pricing practices is afforded by the
high proportion of publicly owned and operated water systems in the United
States. Slightly less than twenty per cent of the water systems in the United
States are privately owned and controlled , and public ownership in this field
greatly exceeds that in other utility industries . Although generalization in the
water utility field is risky because of meager information and the diversity of
service arrangements , one of the important reasons for the predominance of

9.20

totally ignores this aspect of the problem except to the extent that metered rates may
be expected to curtail consumption . The report is concerned almost exclusively with
the physical supply of water in terms of how it can be augmented from additional sources
and how loss can be decreased by improving main maintenance and correcting faulty
plumbing .

18
"Public and Private Ownership of Water Supply Utilities , " by R. B. Eutsler , The

Annals , Vol. 201 , January 1939 , p . 94 .

19 "Municipal Finance , by A. E. Buck , New York : Macmillan , 1926 , p . 516 et seq .
The major justification for nominal water charges is to encourage its use for sani

tary purposes . This objective may be achieved , however , and at the same time permit
price to ration water for less essential uses . Instead of the decreasing unit charge
with increased consumption (or a flat rate) , typical of many water rate structures , a
low initial charge for an estimate of the amount of water necessary for household sani
tary requirements might be imposed , followed by a progressively increasing charge to
curtail non- sanitary water uses .

20 Economics and Public Utilities , " by E. W. Clemens , New York , Appleton
Centry-Crofts , 1950 , p . 124 .

Eutsler cities studies in Ohio indicating that meters may be expected to reduce the
average daily consumption of water from 170 to 90 gal . in villages and from 170 to 100
gal . in cities .- op . cit . , p . 93. It should be noted , however , that the initial reduction in
water consumption following a price increase or metering of water may not persist in
full force indefinitely.
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public ownership appears to be inadequate return on private capital invest
ment-a further indication that water is underpriced . In reviewing the historical
trend toward public ownership in the water industry, Eutsler says21

Privately owned water works encountered difficulties in charging
rates sufficiently high to cover the costs of supplying water. Private
capital therefore tended to seek more profitable fields of investment,
and left this field undeveloped . If water were to be supplied, it was up
to the municipality to do it . Moreover , municipalities sometimes found
it possible to shift some of the costs of construction to property owners
by assessment, and some of the current costs of operation , especially
interest on bonded indebtedness , to the taxpayers in the form of taxes .

[]

Further evidence that publicly-owned water utilities have not generally
followed orthodox market practices in pricing water is revealed in an exhaust

22 Alive study of water works statistics by H. F. Seidel and E. R. Baumann.
though Seidel and Baumann did not undertake the analysis of the statistical data
periodically collected by the American Water Works Association as an investi
gation of the pricing policies of water utilities , the study of various aspects of
private and public water companies reveals important differences in pricing
policy, rate of return , and other economic features. On the whole , private
water utilities have charged higher water rates and adjusted more quickly to

21 Op. cit. , p . 91. Clemens concurs that one of the factors responsible for the dis
proportionate public ownership of water systems is "The business is so frequently un
profitable that it is unattractive to private capital . ”-op . cit . , p . 124. Troxel contends
* Private investors apparently are not so anxious to invest in water systems as in elec
tric , gas , and telephone plants . A private water company has the customary responsi
bilities of a utility firm , and in addition it is obligated to provide plant capacity for an
expanding population . A water company can be confronted with increasing costs of oper
ation as it expands . . . If the unit costs of an expanding system are increasing , the
private company wants higher and higher water prices as it expands . But while a city
government wants more water , it also may try to prevent increases in water prices,
ignoring the connection between higher prices and additional investments in the water
plant. " Economics of Public Utilities" by Emery Troxel , New York: Rinehard , 1947 ,
p . 651 .

Bello states that " For the last 100 years private utilities have been getting out of the
water business , primarily , it appears because the ratio of capital investment to sales
is unattractive ? " " How are We Fixed for Water ? " by Francis Bello , Fortune , Vol . 49 ,

No. 2 , March 1954 , italics added , p . 125. Although water utilities have an abnormally
high ratio of capital investment to operating revenue-approximately 10 to 1 as com
pared with other public utility ratios of 5 to 1 and ordinary manufacturing of roughly 10
to 7- the relationship of capital to revenue is of no significance in encouraging or dis
suading investment in a given field . In instances of low capital turnover , as in the case
of water utilities where sales are small compared with capital investment , a larger
proportion of sales revenue must be earmarked for capital amortization , but the rate
of return on capital must be equivalent to other opportunities for investment, consistent
with the risks and uncertainties of the enterprise , in order for capital to be attracted
to and retained by the firm.

22 A Statistical Analysis of Water Works Data for 1955 , by H. F. Seidel and E. R.
Baumann , Journal of the American Water Works Association , Vol . 49 , No. 12 , December
1957 , pp . 1531-66 . The statistical data cited in this section have been obtained from
the above source , but not the interpretation of these data .
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rising prices than publicly -owned water utilities . Analysis of the 1955 data
indicates that the monthly charge per 1,000 cu . ft. of water differs in the order
of $2.62 for public utilities and $3.70 for private utilities.23 Direct charges
for water service in general have been lower for public utilities , with private
utilities allowing on the average 10% less water on a minimum bill while main
taining 33% higher charges ; private utility fire service rates were one-third
higher.24 Seidel and Baumann conclude that “ . . . since 1950 , publicly owned
utility earnings have been keeping up with cost trends , while privately owned
utilities have been doing mildly better . Both have still to make up the con
siderable ground lost during 1945-50 . If the relationship between costs and
earnings in 1945 was satisfactory (and there is no reason to believe it was
better than that) further rate increases appear mandatory. "25

Although aggregate investment and revenue data for the water industry may
conceal case differences of significance, an analysis of 1956 data for publicly
owned water utilities indicates that an increase in revenue of $1.714 billion
would be necessary to break -even for that year . This would require an increase
of 47.5% in gross operating revenue to achieve an annual return of 4.17% of the
investment (replacement) value of publicly - owned water utilities in the United
States .26

TRANSFER COSTS IN WATER USE

The supply of water , which is to say the cost of water , is a function of quali
ty quite as much as quantity . Because of the unique renewability of the water
resource, which generally permits the same water to be reused , the cost of
water to a given user (or community) is determined partly by the pollution load
carried by the water from other population centers. When the water supply
source is a flowing stream , the use of this watercourse as a low -cost means
of waste disposal forces the resource to serve dual and antagonistic purposes .
Since it is usually possible for a community or industrial water user to separate the withdrawal of stream water from the area of waste disposal , any one
community may minimize its costs by untreated stream disposal of wastes.
This separation permits a varying portion of such costs to be shifted to other
(downstream) communities . Because most communities are "downstream" to
other communities , however , whether a given community gains or loses from
following a policy of treating its water and not treating its waste depends upon
how large and how far away is the upstream community , the nature of the

23 Ibid . , p . 1533 .

24 Ibid. , p . 1547 and Table 22 , p . 1563 .
25 Ibid . , p . 1566. “ Earnings , ” as used by Seidel and Baumann , is apparently equivalent to the economist's "gross revenue , " not the net concept of the public utility analyst.
26 Financial Requirements of Water Utilities ” by W. L. Picton , New York : American Water Works Association , Inc. , October 1958 , pp . 8-9 . I am greatly indebted to Mr.Walter L. Picton , Director of the Water and Sewerage Industry and Utilities Division of

the U. S. Department of Commerce , Washington , D. C. , for extremely helpful information and discussion on water utility investment problems.
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wastes , the flow variations of the stream , and a variety of similar consider
ations.27

To answer the question of whether society gains or loses from using water
courses alternately as sources of water and for disposal of untreated wastes
requires a comprehensive survey of the economic gain and loss to all parties .

As a theoretical starting point, the prohibition of any pollution may be taken to
represent the condition under which no transfer of cost would take place. But
although enforcement of a "no pollution ” ban has become increasingly appropri
ate as a tenet of public policy , the applicationof such restriction ideally should
be determined by the particular conditions that obtain in specific watercourses .

After allowance for the generally increasing demand for water as a result of
population growth and industrial development , which establishes a strong pre
sumption in favor of more rather than less investment in pollution abatement
facilities , prevailing conditions in certain areas may justify elimination ofpol
lution in order to maximize society's welfare . This condition differs from that
typical of the early development of our economy when industries and communi
ties did not contribute substantially to the pollution load of watercourses and
when the increased industrialoutput or community convenience outweighed the
economic loss and social distress caused by pollution. The location of com
munity and industrial installations in an area essentially isolated from other
population concentrations may still satisfy these conditions . But it is obvious
that such situations are of decreasing likelihood.

Economic loss resulting from pollution may be classified in two categories:
(1) that resulting from community action which may affect other communities
and private individuals and enterprises and (2) pollution by individuals and
enterprises which may affect communities and other individuals and enter
prises. These two types of cost -shifting may be distinguished on the basis of
whether the transfer takes place , as in ( 1) , from one portion of the public to
another or , as in (2 ) , where the shift is between individuals or from the indi
vidual to the public . The former transfer (1) is generally identified as a “spill
over" cost, whereas the latter (2) is more specifically defined as a "social"
cost.28 The following situations are suggestive of the possible cost transfers
that may take place.

27 If the upstream community is small and distant , some kinds of waterborne wastes
may be oxidized before reaching the source of the water for the downstream community .
If the intervening surface waters are not significantly affected or intensively used , no
appreciable cost shift will take place in this hypothetical situation . Unfortunately , such
a situation becomes increasingly hypothetical with growth in population . Basic data on
the extent and nature of water pollution in the United States are somewhat incomplete.
The most frequently quoted publication is "Water Pollution in the United States , " Wash
ington , D. C. , U. S. Public Health Service Publication No. 64 , 1951 .

See also , The Water Pollution Control Program of the U. S. Public Health Service ,
1957-1958 , Washington : Department of Health , Education , and Welfare , 1958 , and In
ventory of Municipal and Industrial Waste Facilities in the United States , Washington ,
D. C. , U. S. Public Health Service Publication No. 622 , 1959.

28 Kapp defines " social " costs as including all direct and indirect losses suf
fered by third persons or the general public as a result of private economic activities . "
"The Social Costs Private Enterprise ," by K. W. Kapp , Cambridge : Harvard Univer
sity Press , 1950 , p . 13 .

The distinction between spill-over" and "social" costs is useful for purposes of
determining remedial action.

T
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(a) Pollution of a community water supply by an industrial firm . --Social
cost imposed upon the community.

(b) Pollution of one community's water supply by anupstream community . —

Spill-over cost transferred to downstream community.
(c) Pollution by a community of a portion of the adjacent watercourse (pre

sumably below the community's water supply intake) impairing the utili
ty of the water resource for some members of the same community.
Spill-over cost from community to some of its constituents.

In assessing the nature and magnitude of such cost transfers , a monetary
equivalent of the value of the water use impaired or destroyed by pollution
represents the ultimate goal of economic analysis . Unfortunately , automatic
measurement of the value loss to individuals and society in monetary units is
complicated for numerous water -using activities because they do not involve
transactions carried out within the purview of the market. At the same time,
quality standards for different water uses vary widely- resulting in equivalent
variation in the magnitude of the loss from cost transfer in cases of different
uses . The cost of water production for human consumption, for example , in
creases in rough proportion to the degradation of the water quality . Assuming
that for some human needs and certain industrial processes there is no satis
factory substitute for water , the price of this resource would be established at
whatever height was necessary to cover its cost of production . From the de
velopment of the valuation process in the first section of this paper , however ,
it is apparent that the nature of water supply is not sufficiently limited to re
sult in establishing water value exclusively on the basis of such priority needs .
The totaldemand for water is made up of many other uses for which there are
somewhat less than completely satisfactory technical substitutes , although such
substitutes may not be less attractive economically . The substitute for loss of
water uses from pollution is an investment in pollution abatement installations ,
thus imposing the cost for water degradation upon the agency responsible . As
population increases and industry expands , the benefits impaired and destroyed
by pollution of water increases and the loss from pollution to individuals and
society increases . These changing values must be measured and the costs as
sessed in order to prevent inequitable transfers of burdens within society and
to insure optimum allocation of water resources in our economy.

CONCLUSIONS

A primary function of the private market- the apportionment of resource
supply to different uses- is not accomplished satisfactorily in the allocationof
water resources in the United States . The significance of pricing water below
cost has been discussed in Part II above , but the attainment of a socially opti
mum allocation of water resources may also be inhibited by the operation of
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certain water rights doctrines29 and the inability of the private market to en
compass the full range of cost transfers that take place in the economy. In
important instances , the market is not capable of measuring and relating to
other water-using activities certain essential needs , such as those of health,
sanitary, and recreational water use.

It is concluded that a closer approximation of the socially optimum allo
cation of water resources requires the following considerations :

(1) A low water price for that portion of personal consumption essential for
health and sanitary purposes . (A subsidy will be required for this purpose.)

(2) A water price for other uses that covers the full costs of production , ex
cept in cases where specific public policy objectives are to be served.

(3) The elimination of water pollution in cases where:
(a) A health hazard is involved,
(b) Although pollution is the result of a public agency , the gain to society

from abatement is greater than the cost of abatement,
(c) Abatement eliminates inequitable and substantial cost transfers be

tween communities that otherwise cannot be satisfactorily adjusted,
(d) The individual or enterprise shifts to society or important segments

of the public the costs of waste disposal through the impairment of public or
private welfare, and

(e) Gross inequities result from private shift of costs of water disposal
of wastes that benefit through low price the users of certain products , but in
jure through impairment of water resources other private parties .

29 See J. F. Timmons , op . cit . , p . 1256 , and "Discussion : Can Water Be Allocated
by Competitive Prices ? " by R. Barlowe , Journal of Farm Economics , Vol . 38 , No. 4 ,
December 1956 , p . 1279. Barlowe contends that "In our appropriation doctrine states ,
and even in our riparian doctrine states , one's supply of water is much more dependent
upon his possession of a water use right than upon his ability to bid up water prices . A
person or industry with great need for water can often buy the land and water rights of
others . But even so , it may be observed that the holders of water rights often use theirwater resources in a lavish or even wasteful manner at times when these same re
sources could be put to more productive use by other operators or other enterprises ."-Ibid. , p . 1280. In cases where water rights holders use water wastefully in compari
son with alternative opportunities , the resource owner is acting irrationally or capri
ciously, does not have adequate information , or is confronted with indivisibilities in thetransfer of water rights .
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The Political and Economic Framework
of Water Resource Development Research

PROBLEMS OF WATER DEVELOPMENT ANDCONTROL must be studied and solved within a

framework that is both political and economic . It is
necessary therefore , to understand the nature of both of
these disciplines as they relate to water resources and the
relationship of each to the other . The purpose of this
paper is to describe the nature of the relationship be
tween the political and economic frameworks of water
resource development problems . In order to accomplish
this task , it will first be necessary to discuss two methods
of resource allocation- one economic and one political .

Secondly, we will look at goals from these two points of
view . Thirdly, notice must be taken of the special char
acteristics of water and , finally , the significance of the
simultaneous existence of two analytical frameworks¹
will be considered.

1. Methods of Resource Allocation

In order to analyze problems concerning water re
source development , it is necessary to consider the ways
in which resources are allocated . All resources are allo
cated under one of the following methods or some com
bination of them : ( 1 ) by following customs, (2 ) by de
cisions of authorities , (3 ) by people buying with dollars
in the market place , and ( 4 ) by people voting with
ballots at the polls .

Allocations which are determined by authorities and
those made by custom may be omitted from this dis
cussion , as their importance is limited . The discussion
then narrows to two principal methods of resource allo
cation by buying and by voting , i.e. , price allocation
in the market and vote allocation in the legislature²- the
economic and the political allocating systems.

The economic or market allocations are made by
people who make purchases in the market place . Con
sumers register preferences for one product over another
through their purchases of the favored product . In the
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process of satisfying that consumer demand , producers
allocate resources , through their purchases of raw ma
terials required to produce the desired product . This
choice-indicating and resource-allocating process is the
basis of contemporary economic price theory.

The political system provides another resource allocat
ing process . Resources are allocated by legislators when
they vote for and pass laws which state definite objec
tives concerning resources , appropriate funds , and pro
vide for a means for achieving the objectives . Further
allocations within the political systems may be made by
judges and administrators when they interpret the legis
latures' statutes through judicial opinions and admin
istration directives .

Although the final allocative decision is made by the
legislators , judges , or administrators , the resource al
locating process includes all the discussions and debates
in public meetings , in columns of newspapers and among
neighbors , which takes place prior to the formal political
process . Just as the preference indicator and resource
allocation method which operate in the market place
constitute the core of economic price theory , so the
choice indicator and resource allocation process which
operate through political institutions constitute the core
of the political resource allocating theory.3

These two resource allocating processes refer to two
distinctly different types of problems . The market allo
cation of resources is generally associated with private
ownership of resources , with the production of consumer
goods , and with the production of capital equipment
necessary for producing consumer goods.

The legislative allocation of resources is associated
with a number of situations which may be classified into
four type situations . The four type situations are :

153

1. Government-owned resources are allocated by the
government units which own and control the re
source. This type of political allocation is of im
portance in western states ( U.S.A. ) where the
amount of land that is controlled by the political
institutions is nearly 50 per cent of the total land
area. Also , it is important in water resource de
velopment programs as water and water courses
are usually owned by state governments and their
appropriation and use controlled by state statutes.

2. Resources necessary for the attainment of para
mount public goals are allocated through the politi
cal process . Land needed to construct a reservoir
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Photos Courtesy Ontario Department of Planning and Development
Figure 1. Many of the early forest plantations in Norfold County in the Big Creek Region Conservation Authority are now yield
ing returns in the form of poles , pit props and pulpwood . Thinning from the 25-year-old red pine plantation on the left
yielded a net return of $ 100 per acre . The 30-year-old jack pine plantation on the right is being thinned for pulpwood.

or dam site for public purposes is taken by the
federal or state government , or their agencies ,

under the right of eminent domain .

3. Resources required for regional development proj
ects are allocated through the political process when
the scope of the development is in excess of what
would be feasible for private enterprise to under
take. A multiple-purpose development program
such as the Tennessee Valley Authority must be
built by a public authority , as many of its aspects
are not profit oriented ( e.g. , flood control , soil
conservation , malaria eradication ) , and so beyond
the scope of private enterprise.

4. Scarce resources which are considered to be essen

tial for life must be allocated or rationed by politi
cal institutions . Water in an area where the supply
is relatively short in relation to need and accus
tomed rate of use is usually rationed by a govern
ment authority under police power.

2. Goals of Resource Development

#Y

All goals concerning resource development may be di
vided into two categories-private and public. Pri
vate economic goals are the goals set by individual
entrepreneurs, by owners and managers of business firms .

In economic theory, private goals are usually assumed
to be the maximization of profit . Other goals such as

minimizing losses or maintaining good will are also en
compassed in micro -economic theory . There are no pri
vate goals in political economy as this field is a study
of groups organized and participating in the political
process.

Public goals are the resultant of the competition
among the goals of all of the organized economic groups
in the body politic . Public goals have both an economic
and a political aspect . In a major program of water re
sources development for instance , the public goals might
include the following : ( 1 ) to control floods , (2) to
develop irrigation , ( 3 ) to supply water to municipalities,
(4) to provide transportation , (5 ) to provide habitat for
wildlife and aquatic life , ( 6 ) to provide recreational fa
cilities, ( 7 ) to supply water to industry , ( 8 ) to dispose
of domestic and industrial wastes ; and ( 9 ) to produce
electricity . Each of these goals is a public goal as a
group of citizens with a common economic interest is
organized to support and promote that interest in the
political arena.5

Even though public goals are based on and derived
from private goals , they are clearly distinct from private
goals . Private goals concern individual firms ; public
goals concern organized groups of people . Private
goals are achieved by private planning , investing , man
agement ; and activities in product and factor markets.
Public goals are achieved through public planning ,

1



Figure 2. Water recreation fa
cility in Boyd Conservation
Area developed by Metropoli
tan Toronto & Region Conser
vation Authority . As many as
6,500 people visit this area on
a warm summer day.
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legislative enactments , legislative appropriations, judicial
decisions and the actions of public administrators.
General and Specific Public Goals

All public goals may be further divided into two
classes , with respect to the degree of abstraction of the
concept concerned . One class consists of goals which are
abstract, general, ultimate , or theoretical . The other cate
gory consists of goals which are concrete , specific, im
mediate , or practical An example of a general goal is
the goal of "full development of water resources." A
specific goal is the goal to build a dam at Ferguson's
Crossing. General goals are goals which must be fur
ther defined in terms of specific situations before they
take on an objective meaning , i.e. , a meaning which
several people can understand in the same way . For in
stance there is general agreement on the general goal of
"full development of water resources." However , what
this term means to people with various economic inter
ests would vary according to those interests in a specific
situation. Some people would say that this general goal
may be implemented by constructing a dam at Fergu
son's Crossing. Others would say , "No- this general
goal can be implemented by pursuing the specific goal
of constructing a dam at Roger's Creek." In either case
the specific goals are sufficiently definite to permit all
interested parties to determine their interests in the
proposal.6

This duality of goals is of critical importance because
it involves acts of valuation . A value judgment is in
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volved when one translates a general goal into a specific
goal. In order to interpret the general goal of "full
development of water resources" into terms of a specific
goal such as a dam on Roger's Creek , it is necessary for
the interpreter to make a value judgment to the effect
that the constructors of a dam on Roger's Creek will
contribute to the general goal of "full water resource
development ." Another person with different interests
might use a different value judgment , make a different
interpretation , and say that the general goal would bet
ter be obtained by locating the dam at a different place .
Although there may be agreement on the general goal of
"full" development , different economic interests and dif
ferent value judgments may lead to diametrically op
posed specific goals concerning the project required to
bring about "full" development.

This distinction between general goals and specific
goals is of critical importance as all tools of economic
analysis designed for use in problem-solving assume that
goals are specific in nature . General goals are not de
finable in terms which a large number of people will
agree upon . Hence , they are not precision concepts of
the type necessary for economic analysis , planning or
research. On the other hand , specific goals are amenable
to use with the tools of economic analyses and research.

It would be conceptually difficult , for instance, for an
economist to say what would promote a general goal
such as "the maximum economic development of a water
shed." On the other hand it would be possible for him
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to state how a municipality could obtain a certain quan
tity of water most economically.

There is no suggestion here that abstract or general
goals are unimportant . They are as important in our
culture as the specific goals . It is necessary to under
stand the process by which individuals , economic inter
est groups and legislators move from abstract goals to
specific goals in order to discover the starting point for
economic research on complex problems and in order
to focus the research on the strategic aspects of a situ
ation .

The Determination of Specific Public Goals
The formation of specific goals is accomplished by

groups of people organized on the basis of common
economic interests communicating through political insti
tutions to legislators who enact statutes . Each economic
interest group is a sector of the political economy
and its goal may become a part of the public goals .

For instance, the farmers in the lower valley of the
Red River want more water for irrigation . They or
ganize and proceed to explain their interests to local
voters and legislators . A group of consumers of elec
tricity in the same watershed may argue that the public
interest can better be served by the production of low-cost
power. The consumers will try to influence the electorate
and other political agencies to promote hydro-electric
power development. A third group may wish to have a
reservoir built to provide recreational facilities which
will enhance land values . This group will try to influence
legislators according to this interest . A large number of
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other special-interest groups also will organize to promote
specific goals. Municipalities , conservationists, the Corps
of Army Engineers , power companies , chambers of com
merce, and other groups will make their interpretation of
the specific goals required to implement the general
goal of maximizing water resource development . Each
group will present and argue its case through conven
tional political institutions . To parallel the level of
abstraction used in economic terminology , we would say
that under conditions of "pure and perfect" legislation
the law that results from this process will maximize
social satisfaction . In practice , legislatures are probably
as efficient in allocating resources in accord with public
demands as markets are in reflecting consumer demands .

Conflicts Among Goals
Both economic and political resource development re

search would be simple if public goals came ready
ordered into a neat hierarchy . Such is not the case . Pub
lic goals are invariably multiple , often conflicting , and
frequently diametrically opposed .

There are three approaches which researchers may
take in situations of multiple or conflicting public goals.
The researcher may ( 1 ) solve the problem by assum
tion , ( 2 ) arbitrate the disagreement over goals , or (3)
investigate the problem further to find an ordering
among the goals.

The question of goals is solved by assumption when
an assumption is made that "everyone favors wildlife
conservation" or any other specific goal . Arbitration of
conflicts over goals is conducted by mediators . The sci

ence and art of collective bargaining
is based on this approach . A third
approach by political economists is
to investigate goals . Goals may be
investigated by use of the same
techniques employed in the study of
any other social science phenome

Photo Courtesy Ontario Department of Planning and Development
Figure 3. Right . Boy Scouts by the hundreds assist in tree planting on the contour under the auspices of the Ontario RiverValley Authority . Left . Under its private reforestation assistance program the Grand Valley Conservation Authority planted348,00 trees in the spring of 1959. The equipment and two men are supplied free of charge provided the owner agrees tomaintain and protect his plantation.
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non. It requires special training, experience , and know

how to identify and categorize the multiplicity of public
economic interests , but these special analytical techniques
are now fairly well developed and are employed with a
high degree of success.

3. Unique Characteristics of Water

Water resources have four unique characteristics
which limit the nature of analytical tools which may be
used in analysis of water problems . In the first place,

water is generally characterized by group ownership.
This is generally true wherever water is scarce . Owner
ship is often divided among the federal government, the
state governments , and local associations and sub-divi
sions of state government .

Another important characteristic of water is that it
can be changed from an economic good to a disutility by
a change in the supply. In time of flood , water becomes
a public menace and must be treated like an invading
army of an enemy nation , i.e. , the threat must be allevi
ated without immediate concern over costs . Problems
of allocating costs of flood prevention specifically to in
dividuals or units of government become secondary to
the task of flood prevention itself.

Another aspect of water resources is that most of the
many projects for the development of resources must be
carried out on such a large scale that it is necessary for
the state or federal government to provide assistance in
planning and financing. This is necessitated not only by
the scale of water resource development projects , but also
by the fact that water is associated with so many uses,

some of which, such as flood control , sewage disposal ,

malaria eradication , are not profit producing or profit
orientated .

4. Implications for Economic Research

Water is generally allocated by the political system.
Water resource development goals are ch ter
istically multiple and conflicting.
Water is significantly different from other eco
nomic goods in critical ways.

These facts necessitate the use of special research
techniques in the study of water problems . Analytical
tehniques applicable to business firms that buy and sell
in a market economy, that seek to maximize profits, are
understandably inadequate in the study of a resource
such as water . Water is less influenced by prices of
factors or products . Water has a number of simultane
ously conflicting uses , both private and social , and it
can become a public nuisance or scourge with a change
in supply.

The fact of legislative allocation of water resources
requires that economic analysis be conducted within
a dominant political framework . The function of the
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economist becomes that of evaluating benefits , costs
and incidence of costs of alternatives proposed within
the political framework or ones which are sufficiently
feasible to be proposed . A municipality , for instance, in
considering the installation of a water supply system , is
not concerned with alternative investment opportunities
but rather in the lowest-cost politically-acceptable way
to achieve the goal specified by the tax-paying voters
in their vote for a water bond issue . The allocation of
water for municipal use is determined by the voters
before an analysis is made of the least cost method of
supplying water.

The multiplicity of goals and the unique character
istics of water present additional special problems not
encountered in analyses in which goals are simple and
assumed to be given . To handle this problem the econo
mist must commence his research with an investigation
and evaluation of the goals held by various groups . To
do this it is useful first to identify the economic and
special interest groups as well as the various levels of
taxpayers and voters who may have a direct or an in
direct interest. After identifying the various "publics" it
is necessary to weigh each in terms of political influence,
numbers, and direct and indirect monetary interest in
terms of taxes , investment and benefits . This is a com
plicated process but the methodology of this type of
analysis has been worked out in considerable detail until
it is now fairly routine for those with specialized training.

The end product of research in water resource devel
opment problems is often quite different from the end
product in other , more conventional , types of economic
analysis . The actual nature of the research product will
depend upon the situation . It may take the form of an
analysis of the economic implications of proposed pro
grams or schemes . It may take the form of a new policy
proposal suggested by an examination of the nature of
goals held by interested groups and the potential for
development of the resource base . The economist , if
successful, may become involved in the planning process
as an "expert" . His research product , then , will be in
distinguishable from the contributions of the many other
professional planners . In any case his contribution will
be in the nature of critical appraisals of proposed plans,
studies of analogous situations , suggestions of new legis
lation to change the framework of resource allocation
or economic analyses of administration procedures and
programs.
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Thomas , George , The Development of Institutions underIrrigation . Prof. of Ec . , U of Utah , N.Y. , Macmillan , 1920

Sanpete Valley , Utah , depended on mts for water ,
denuded by over grazing , water crisis. 1903 ,

US Forest Service to ok over , restored vegetation .
Moreover , by controlled grazing , kept as many cattle on

range management . Forest Service "had to
be forced on the people " , but has been of incalculablebenefit . Who forced it , pray te ll ?

it as ever

Watershed they were
control

D2

Mormon canals were us ually cooperative community
undertakings . When church decided to colonize a new
area , a le ader was cho sen , primarily for religious zeal ,also because of knowledge of irrigation . But settlersthemselves would decide if this le ader were to be on
elected committe which handled irrig . matters , andsettlers decided how much land should be brought under
cana 1 .-- 1.e . how high a line the canal should follow .

Ĵ
Usually they started out with a low line canal , the n

as more se tt lers came , built higher & higher SO
today have a series of them , instead of one high inewith la te rals , which would be best if one were starting
from scratch with lots of people and capit al .

The lands of a valley were divided among differentsettlements and , while occasional ly a person in
one town owned la nd also in another , " it was not a
common thing"

Where canal served two or moreserved two or more towns , all towns would
work on it until it reached the first town , then " an
accounting of the work done was had and the water from
the canal divided accordingly among the different towns "
wow , no wonder the y pit ched in a nd worked ! Then they
proceeded to the next town , and so on , the first community
havêng dropped out .

Farmers mai nt aire d can als with
labor hired , same methods used to

own labor , litt le
present .

Each settler possessed a small farm .small farm . Large cla ims not
allowed . This made close settleme rt possible , and thereby
made canals possible , also supplied la bor to build them ,for they worked the ms elves , canals all built wi th no
bonded debt of any kind . p . 27 Too bad
1910 , 1m ir rig . acres in Utah , of which 222,000 irrig . by

indiv . & ptnsp . canals , 687,000 by cooperative carals .
The remaining 9% he doesn't specify . Cost , $11.22/acre .- Ave. farm : 33 acres . Poor land, smallfarms.~

Not until 1869 did Federal survey get out to Utah .
State of Deseret , and Territory of Utah , didn't feel
they had rights to di pose of land s per man ently , residents
were only squ atters they knew . ( ? )

e tc .

Plan of Salt Lake applied to all Mormon to wns . 10
D2 acre blocks , cut into 8 lots of 14 acres each . on which

you were supposed to have vegetables , orchard , residence ,
Barns , too so our mi dwe stern farm unit sy ste mis unkown out in Utah . Idea was to establish a village

community sy stem necessary for protection vs. Indians .
Also allowed social life . Close environs laid out in
5-10 acre lots , with enough left over for later sett lers .
Beyond th is , irrigable la nd divided into 10-20-40 acre

3
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lots . In the older parts of the State , cultivated la m
ne ar cities is still he ld in 5-10-20 acre lots . In some
cases , where nature of crops made larger unit s better ,
has been same consolidation . Church autho rities would not
allow speculation in early days , and ore not allowed to
claim all the land he want ed . ( tho I'm sure the church it self
was glad to claim lots of land as vs. gentiles )

i.e.Allotments were made to single ma jor males and to married
ones , proportionately to those dependent on them --
the more kids , the more land . More wives , more la nd .

If more land subseque nt ly brought under higher line canal
additi onal allotment s made ( so each man owned two separate
pieces ? Clumsy )

In low spots in valleys ne ar st re am s , wild grass might
grow . Each sett ler allotted a portion of this .-- of the land ,
not the grass . Was also common pasture , on which cattle
herded by townsman dur ing day , re turned to barns at nite to
prevent the ft by Indians .

1852 , in default of Fed . action , Territorial leg . , whic h
was controlled by church , pas sed la nd laws , declar ing
title s good , said a man could get title to open land by
fencing and recording it -- this limited size of claims ,
because it was colossal work to fence land.

Many transfers of c ? ai ms -- sy stem was not rigid ,
evidently and church &/or territory had them give
qui t- claim deeds .

The y couldn't claim their land under Pre empti on
Act of 1841 , because minimum to be claimed under that
act was 40 acres ; and you had to re side on your land ,
which they did n't , and couldn't because of Indians . Under
homes te ad , min . was 80 , and resid . still required .
But all this was got around , in 1869 when land office
set up , they sent one man to apply for 160 acres on
which 30-60 familes lived , then he would split it up
among them . They would build a cabin at the 4 comers ,
sleep in it one nite , etc. All this done openly wi th
connivan ce of govt officials , tho literally illegal .

Chap . 4 : Water Legi sla ti on , 1849-80
Riparian rights rejected from start . Appropriation

under special acts , limited to reasonable use , and
changeable if amount proved too much , etc etc.

So Cal.not
the first.

Cal.adopted 1853 , Pro vo Canal & Irrig . Co. first corp . chartered in
rip. nts de Utah , with water rihts and power to sell water .
spite Utah's

goodeg.
1854 , Territorial Legislature approved a canal w . of

Jordan from Utah L. To SLCity . It recognized the propens it y
of people to hold land next to canal without buying water
in hopes of bankrupt ing co . and la ter getting water at
bankruptcy prices , p . 49. It tried to prevent this by
forcing d be ne fited lands to take the water and pay
for it . But the settlers had no title to their lands , and
if the y re fused to pay , only remedy was to shut off water .
He's not too clear on details , but spirit of his remer ks
is wonderful , I must st op in U. Utah lib . in SLC and
look for more of his works . This is an early recognition
of the principle embodied in i.d. leg . , he says . Also
idea of Carey Act , requiring new settlers to assume burden



of canal construction upon ent ry
The authority for canal co . to have a lie n on land was

lacking, but he thinks that was what they had in mind.
He describes ot her systems ,systems , all different . Mutu als ,

corps with power to sell water all over , etc. Fima lly , 1862 ,
Jordan Irrig . Co. , to take from Jordan 12 miles above
Temple St. and ser ve both sides , tax la nds benefited ,
and sell stock also , the stockholders but not the land owners
to have vo ice in co .

1867 , last of special charters . Because Corgress ther
forbade legislatures of territories from special charters ,
all chartering had to be by general act , open to all .

(One could study the records of these various old
co.s with their special legislation , get contrastingresults )

Most of the se above , tho , were only contempla te d , ne ver
con structe d . It was the smal 1 mu tu als that fruite d .
Irrigation District Act of 1865 was passed because so
few large can als were constructed under existing
institutions , but were needed . Also , big cana ls
Big Cot tonwood Canal == were subsidized from public
treasury . (which was filled with prop . taxes ? )

By Act of 1852 , County Cour ts had been given power
over water in Utah , water being recognized as public
property , they were to administer it for most public
benefit . ( they could do this because they had a form of
restriction of benefits , i.e. to Mormons ) In "more remote "
counties , county cour ts didn't exercise this power ,
because water was so plentiful relative to pop . In Salt
Lake , Utah , Sanpete , Weber , Davis , Box Elder , and Cache
Cti es , they di d .
By 1880 law this was en ded , and water became private

retrogressionproperty . Previously it had been appur tenant to lands ,
now it was separate from the m , could be transferred at
owner's will . Thomas di sapprov's . Could not change
place of use of water if that interfered with rights of
anot her , tho . Thomas thinks this will ma ke owre rs of

m
water masters of owners of land . Pur ose of act was
because power was being turned over to Non - Mormons by
congress , they were not interested in ag . , so to prevent.
making govt deal wi th water , they just declared if riva te
pr op . and le ft fut ur e disputes to courts .

1880 Act required 7 yr.s of non- use to a ba don right .
Streams have not ever been carefully measured and

rights adjudicate d .

♥

e . g .

Ch . 5 , County courts and control of irrig. water .
p . 60. Water masters were paid , & di tches maintained ,
n acreage tax .by State of De se ret granted water rights . When tur ne d

down for admission , Territory of Utah organized , ¹852 ,
and promptly reenacted all Deseret legislation .

The county courts kept control of water rights ,

distributed water for general welfare , never for a few .
Never allowed large appropri at ions , even if water wasn't
being presently used , looked forward to keep ing some
for later arrivals .
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sold for any charge , not even the proportion to work
done on can al . The Logan shift of 1871 was just
within the city , for maintenance of canals wi thin city
which ser ved farmers out side city . Is the the first
blush of monopoly consciousness?

Chap . 7 : Irrigation Districts
By 1865 Act they had no bo nding power . He impliesthat some of them actually di d build canals , and taxland . ( I suppose the no bonding provisi on jibed wi thmormon faith not to borrow ) But a state court decisionsaid they must tax all la nds included , they promptlydisorganized , for most land included was not irrigable .Works taken over by mutuals .
Present i.d. laws of Utah as bad as any state hethinks , meaning by bad they can be "promo te d " , bo nd ssold w/o much regulation , etc.

Ch . 8 : County water commissioners .
They , under 1880 Law , succeeded the county courtas water controllers except they didn't control ascourts had done . They gave claimants as much water as the yasked for provided no one else objected . Many very largewater rights thus created .

1880 Act recognized vested water rights . 7 yr . openuse gave primary " right . Flood water users had 2daryrigh ts . Except these 2dary rights were often notflood waters , but unused waters subject to primaryclaims , and they ripened into primary claims when thisbecame evident .
p . 143 , de scribes how fractional sys tem saved thePro fraction rops for all , instead of all for some , none for others .wtants. in dry years .
1880 Act also authorized corporate form , and the largercanals were tur red into it , which means mu tu als I'm

sure , and expenses were met by le vies on shares of wat erstock sti 11 no mention , absolute ly no mention , ofwater tolls . I wo nder if they use the m now?

Ch . 9 : The di strict or trial courts imig ati on .
After 1880 , suits came to them . They tried to follow

policy of limiting claims to bene fic ial use , but made
exceptions . Sometimes it would take an expensive lawsuit
to lay claim to waters running to waste .
Ch . 10 : Supreme Ct . decisi ons & Irrig : rip & appr . rights .

Rip . doctrine rejected from start . Toward 1890 ,
when water began to get scarcer , and later comerscontested for a share , and earlier comers claimed priority
note the evoulution toward a closed system
they we lcomed the newcomers.
priority .

At first , as to gro und water ,to ground water , any owner could take any
amount regardless tho only a case or two ever aros .
But in 1912 , in Ga ns vs. Rollins , followed Katz vs.
Walkinshaw , which Thomas calls epoch - making , limi ted
each to reasonable beneficial use .

earlier
courts granted the m



p . 179-180 , water users do not own the water , the y
merely have a right of use .

Chap.11 : 1880-1918 irrig . legislation .

Chap . 12 : The Bear River Canal
A big project . Bear R. flows thru rocky steep gor

from Cache Valley to Bear Valley ( Bri gham City etc )
150,000 acres of desert there by re claimed . Asked for fed .
aid , no luck . Diversion dam planned up in Cache V. , for
height .

Purpose of Carey Act was to withdraw public lands from
entry and make them subject to a lien for water , thus
preventing their being held by speculators .

CP ow ned much land of valley . Sold to Corrinne
Mill Sheep Run Co. , which hired promoter , offering himhalf proceeds of land sales if he would finance it .
John R. Bo thwell . It proved a success for the settlers ,but the British investors lost all . Scotch Quakers .
Engineers : Sam'l Fortier , Elwood Mead .

Causes of loss to bo ndholders : High promotional
defalcations ; the canal co . didn't own any of the land.it served . It was original ly inspired by one big
landowner to be sure , but it had no guarantee that evenit , much less the others , & the one s it sold to , would
buy water rights , which wzas the system used . As a matterof fact many of them didn't . Many buyers were specula tors ,
p.217 , who didn't use the water . Long period of waiting
w/o re venues broke the co .

A
It was the first lage comercial undertaking in Utah ,

one of first in west , and typical of many .
Chap . 13 : State projects & assistance

Piute Project , near Provo , made land owners sign
contracts to take water before built anything .

Chap 14 Carey Act
Soils away from river bottoms generally have less

alkali and better drainage than river bottom lands .
He is thirk ing too of me sas or valley shoulders --what
do we call them ? which are alluvial in a sense .

No reclamation under Desert Land Act , with its
640 acre cla ims , because no provision for cooperative
ac tion .

p 233 & p . 234 , again describes process of attrition
by which settlers and speculators del ay ed buying water
for purpose of bankrup ting canal co . , and succeeded .
Until finally private cap . wouldn't invest in irrigation
without special safeguards . Carey Act was to allow private
cap . to invest .

p . 236 Most W. States had same provision as Utah ,
that no govt unit should subscribe to securities in an yr.r. or other promotion .

Skipped Ch . 15 , Reclamation Service , Ch . 16 ,
except to note they financed them thruDrainage



T

bonding and land taxes , after long difficulties in courts ;
and Ch . 17 , the 1919 legislation .



Widstoe, Princephes

-Logom,Urah. Mormon - yershipers.
of Irrig. Practice, 1915,

p . 446, Hammurabi, great irrig. works; code of laws re irrig.
recently rearthed for Babylon, very refined ! (is this Mormon mythology)S.Am Indians had come $500 milestong !

Trrig. eninywhere, past& Persia, India, Japon, China, etc etc.present.
c. 480-00⁰ AD, Roman Your codes stresseding.
"Rival" comes from " rives ", an mig, ditch, users
Moors, c. 800 - 1000⁰, took Spain, gave imig. - added to it, 1.7.
Italy, 12ths., great imig, activity

rivalled eachother,I

Old Roman works restoredin Po.

1820 under Mehmet Al. Pasha, great revival ofgypt
Construction. il British

India, 1996, 170 1878, endofbig faming, started considerable
1871-1897, irrig. area Ad to 7,5 %0 arathe

E

imig.

V

projects.
land - from 69⁰.

etc etc. Takes 1880 as birth of modem

1870-90, era of speculative developments
910 stretines existed that
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that mentbest.I coulding
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WATER SUPPLY, DEMAND, AND THE LAW

BY IRVING K. Fox

It is my impression that most individuals
have an inaccurate or at best an unclear
understanding of the water supply-demand
outlook for the United States and the na
ture of the water problems confronting the
American people . Many with whom I talk
feel that the nation is confronted with the
prospects of a widespread water shortage,

and that only heroic measures will save us
from dire consequences . Unfortunately this
view is so far from correct that it interferes
with the kind of public action required by
the wide variety of quite serious problems
which we are called upon to solve.

One of the objectives of this paper is to
identify relevant features of the water
supply-demand outlook in the United States .

In the interest of brevity , my analysis will
not cover navigation , flood management or
hydroelectric power, although these pur
poses should be considered in a compre
hensive treatment of this subject.

A second objective of this paper is to
suggest some of the implications of the
water outlook for policies governing the
allocation of water to individuals and to
different uses. These are ambitious goals .
The nation's water supply-demand picture
has so many ramifications that to provide
a reasonably accurate portrayal in a brief
paper is extremely difficult . For one who
has no legal training to speak of a water
allocation policy- which is almost always
expressed through legal processes may be
presumptuous . I only hope that my obser
vations will be provocative of a stimulating
exchange among those concerned with the
science, economics , politics and law of
water management.

In my judgment there are six features
of the nation's water supply-demand out
look which are of paramount importance in
the design of water resources policy . These
emerge from an analysis of current water
use, prospective population and economic
growth, the role of technology in the water
field , and the availability of water supplies
in the United States .

My first point is that the concentration
of demand in relatively limited geographic
areas , and in particular the concentration
of demand in areas where pressures upon

available resources are already great , will
be responsible for our major water supply
difficulties . It is reasonable to expect that
by 1980 the population of the United States
will increase by approximately 75 million .
During this period economic output meas
ured in terms of gross national product
should about double . To serve this popu
lation and economy, withdrawals from
streams and underground sources for muni
cipal, industrial , and irrigation purposes
may also double . This fact by itself is rela
tively unimportant because the nation uses
but a small fraction of its available fresh
water resources . According to the U.S. Geo
logical Survey , in 1955 water withdrawals
for municipal, industrial and irrigation pur
poses totaled about 20 per cent of the
average annual runoff . The net depletion
as a consequence of water development and
use activities-withdrawals minus return
flow was about 6 per cent of average an
nual runoff. Even if withdrawals increase
100 per cent by 1980, net depletions should
not exceed twelve or thirteen per cent of
average annual runoff . To understand the
supply problem , the geographic incidence
of demand requires examination .

The map I put up over here [indicating]
prepared on the basis of estimates made by
Douglas Woodward of the U.S. Geological
Survey, compares total supplies with with
drawals and net depletions by regions . For
each major river basin the bars represent
for 1955 (1) average annual runoff, (2)
estimated withdrawals for irrigation , mu
nicipal , and industrial purposes , and (3)
estimated net depletions . This map does
not serve our purpose as well as we would
like, because for some of the major river
basins such as the Arkansas and the Colum
bia, serious deficiencies in parts of these
basins are overshadowed by surpluses in
others. Also , non-withdrawal demands can
not be reflected in this type of presentation .
Nevertheless, some striking comparisons
can be made. For example , in the Colorado
Great Basin region , where supplies are
scarce, withdrawals exceed average annual
runoff and net depletions equal about two
thirds of average annual runoff . At the
other extreme in the southeast , where sup
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plies are large , withdrawals in 1955 were
about 5 per cent of average annual runoff
and net depletions were a third of one per
cent of average annual runoff.

THE ECONOMIC OUTLOOK ON FUTURE NATURAL RESOURCES

In brief, these data suggest the following :
First, throughout the 31 eastern states
there are abundant supplies of fresh water
awaiting development . If there are prob
lems , and there are some , it is not because
of quantitative shortages . Second , in the
West the reverse is true . Except for the
Pacific Northwest , net depletions in 1955
were dangerously close to the natural sup
plies available to the region . In some
localities , dependent upon ground-water
sources , depletions far exceed the average
rate of recharge of the aquifers.

Looking to the future , we anticipate that
population growth will occur almost entire
ly in urban communities and , for the most
part, in metropolitan areas . About half the
increase will probably occur in the north
east-midwest manufacturing belt where we
already have such a large concentration of
population and industry . In general , a rela
tively large increase in the population of
the eleven western states can be antici
pated . It should not be surprising if the
population of the western states should
double by 1980.

It follows that increases in municipal and
industrial water demand will be much
greater in some regions than in others ; in
all regions demands will be particularly
heavy in the vicinity of metropolitan ag
glomerations ; municipal and industrial de
mands will multiply in the water-scarce
West.

The outlook for irrigation demands is
more difficult to specify . Since the West
has many millions of acres which would be
highly productive if water were applied,
the only limitation on western irrigation is
the availability of low-priced water. In the
East irrigation is growing rapidly but it is
not at all clear how much growth we
should expect because we still do not know
enough about the economics of humid land
irrigation . It is evident that eastern irriga
tion will tend to concentrate more in some
areas than others , in part because of prox
imity to markets , and in part because of
land suitability. The Atlantic Coastal Plain
and the Alluvial Valley of the Mississippi

appear to be among the most promising
areas for large-scale irrigation expansion.

Our economy functions on the basis of
an abundant supply of low-priced water.

The irrigator can seldom afford to pay
much more than a penny a ton for water
at his head gate . Most home owners are
accustomed to having clean water delivered
to their bath and kitchen for about a nickel
a ton . Water cannot be transported very
far for these prices . Can we continue to
supply the areas of concentrated demand
the metropolitan regions , the industrial
complexes , the irrigated areas , the whole
arid and semi-arid West-with an abun
dance of reasonably low-price water?

This brings us to the second point about
the water supply-demand outlook . Although
promising progress is being made in re
search on desalinization and weather modi
fication , it is still too early to base policy
and development plans on the assumption.
that large additional low-cost supplies can
be assured from these sources . Desaliniza
tion costs are still in excess of a dollar per
thousand gallons for sea water . Brackish
water , which may have from five to ten
per cent as much salt as sea water , can be
sweetened for around 30 cents a thousand
gallons . To be economic , these costs must
be brought to four or five cents a thousand
gallons for irrigation and to around 25 cents
a thousand gallons for most municipal and
industrial uses . The conversion of brackish
water is nearly economic and the prospects
are that in many western areas , cities and
industries near brackish sources will be
able to use this technique.

On the other hand , with minor excep
tions , a major technological break-through
not now on the horizon will be necessary
to make the desalinization of sea water
economically practicable for either irriga
tion or large-scale municipal and industrial
purposes.

It is the conclusion of the President's
Advisory Committee on Weather Control
that rain can be artificially induced at rela
tively low cost in the mountain areas of
the West . This group also concluded that
in the non-mountainous and eastern areas
of the country the evidence that weather
modification efforts produced rain was in
conclusive. Today weather modification
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still is not a dependable means for increas
ing the nation's water supply . The proper
cloud formations are necessary to produce
rain and when the techniques are applied it
is not entirely clear as to where or how
much rain will occur . Since there is some
uncertainty as to whether weather modifi
cation may alter the location of rainfall , the
technique raises some interesting legal issues .

In making these observations about de
salinization and weather modification , I do
not wish to minimize the promising prog
ress which has been made . Undoubtedly
some cities and industries will soon benefit
from desalinization of brackish sources.
This progress indicates that support for
further research in these fields is justified
because of the hope that artificial supplies
of low-cost fresh water will eventually be
come available . The fact that prospects are
still somewhat remote for supplementing
natural supplies with large quantities of
low-cost fresh water produced by artificial
means leads me to what I view as the new
role of water in western economic develop
ment.

My third point about the water supply
demand outlook is that , in the future , the
economic growth of the West will be iden
tified less with irrigation and more with the
use of available supplies for municipal,

industrial , and possibly recreation purposes.
As our map illustrates , in many parts of
the West existing demands are pressing
hard upon total supplies . In drouth years
many water users are experiencing severe
hardships . Yet , the growth of the West
and in particular the Southwest- continues
apace. Between 1940 and 1955 the popu
lation of the eleven western states increased
83 per cent in comparison with a 24 per
cent increase for the nation as a whole . In
my judgment, the West is destined to con
tinue to enlarge its share of the nation's
total population and economic activity.
Most of this growth will not be dependent
upon an expansion of irrigation . If this is

a valid conclusion , the major function of
western water management is not to pro
mote western development but to accom
modate the growth that now seems certain
to occur.
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large amount of water to support its popu
lation . Again , some comparisons are reveal
ing . In 1955 the eleven western states sup
ported about 25.5 million people by with
drawing from surface and underground
sources an average of about 104 billion
gallons of water per day . On the other
hand , the eleven most populous eastern
states with 78.5 million people withdrew
an average of 68.5 billion gallons per day .
Stated another way, the eleven western
states had a per capita use of 4,112 gallons
per day and eleven eastern states had a per
capita use of 872 gallons per day . This
difference in per-capita use between East
and West can be attributed almost entirely
to the enormous requirements of irrigation.

In the absence of new sources of low

cost water, ways must be found for sup
porting more people with a given quantity
of fresh water if the growth of the West
we anticipate is to be accommodated . There
are many ways of helping to bring this
about, such as the adoption of water con
servation practices , the desalinization of
brackish supplies where this is economic ,
and increased use of saline water . Yet , in
the final analysis the pattern of water use
in the West must change . In 1955 almost
90 per cent of the withdrawals in the eleven
western states were for irrigation purposes
and less than 9 per cent were for industrial
uses . In the future it seems certain that
these proportions will be altered significant
ly in view of the fact that an acre foot of
water dedicated to industrial use and pos
sibly to recreation- will provide more in
come and employment and thus support
more people than an acre foot dedicated to
irrigation.

The western economy , because of its his
toric reliance upon irrigation , requires a

In the future as in the past , irrigation
agriculture should remain an important bul
wark of the western economy . In some
areas it will expand ; in some areas it may
remain static ; but in large areas irrigation
seems destined to give way-as it already
has in southern California , Arizona , and
New Mexico- to urban and industrial
growth. In view of this varied outlook, the
task of the policy maker is to provide a
policy environment which will facilitate an
orderly transition in water use where such
a transition is desirable.

My fourth point deals with what I con
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sider to be the most arresting feature of
the water supply-demand outlook , both
East and West . It is the rapid increase in
water use for recreation purposes and a
growing recognition of the importance of
preserving the aesthetic characteristics of
the nation's water resources . Since World
War II , while the national economy has
been growing at a rate of about 4 per cent
a year, recreation use of water areas has
been increasing at a much faster pace . For
example , during this period use of T.V.A.
reservoirs increased at a rate of 15 per cent
per year, while use of the reservoirs of the
Corps of Engineers increased at a rate of
28 per cent per year . All signs now point
to a tremendous increase in recreation
water use during the next two decades .
Since we now have about 20 million fisher
men and approximately five million out
board motors , there can be no doubt about
the economic importance of water-based
recreation activity.

THE ECONOMIC OUTLOOK ON FUTURE NATURAL RESOURCES

But of even more significance than the
economic activity which stems from recrea
tion is the importance of outdoor play and
relaxation to our highly urban and indus
trialized society . Yet the demand for clean
waters is not related entirely to recreation .
As forests and fields give way to factories ,

houses , and highways , and as areas become
more densely populated , it is increasingly
important for lakes and streams to be aes
thetically pleasing . Thus we consider the
polluted waters of the Potomac a disgrace
to the nation's capital- not alone because
of the menace to public health and aquatic
life, but because a dirty river is incongru
ous with the Washington Monument and
the Lincoln Memorial . As our society be
comes more prosperous , as well as more
densely populated , I anticipate a wide
spread insistent demand that the intrinsic
beauty of the nation's water resources be
maintained .

A fifth point about the future water
supply-demand situation is that in areas of
concentrated demand the cost of using
water can be expected to rise . This pros
pective increase can be attributed primar
ily to two factors . First , the lowest cost
sources of supply are naturally developed
in advance of the more costly sources.
Many eastern cities have been able to get

along by using convenient ground-water
sources or the unregulated flows of nearby
streams . Mounting demands for all pur
poses have often proved these sources to
be inadequate . With increasing frequency
more distant sources , involving greater
transportation costs , must be tapped.
Reservoir storage to regulate flows is be
coming more and more necessary to meet
growing requirements . Storage can be cost
ly in the intensively developed eastern areas
because the valley lands have generally
been appropriated for farms , factories,
cities , or transportation facilities.

A second factor is the likelihood that
water treatment costs will increase. As
illustrated by the chart which is up here,
the pollution of our streams continues to
grow . Of equal significance is the fact that
while organic pollution to streams increased
over 80 per cent between 1920 and 1955 ,

the potential organic pollution increased
about 280 per cent during this period . In
other words , pollution abatement measures
have mitigated a large proportion of the
total potential organic pollution but these
have not been sufficient to prevent a large
increase in the stream pollution load.

Organic pollution is only one aspect of
the problem . Inorganic wastes , the heating
of streams and now nuclear wastes are even
more serious in some localities . In indus
trialized areas the same water may be re
used several times . In these areas pollution
must be minimized to realize fully the reuse
potentialities . Because of the need for clean
water by cities , industries , and for recrea
tion purposes , it will be necessary to do a
better job of treating effluents than has
been done in the past . Such treatment will
mean an increase in the cost of using water.

Earlier in this talk I noted that an im
portant question was whether areas of con
centrated demand can continue to secure
an abundance of low-priced water . Subse
quently I suggested that desalinization and
weather modification do not offer an imme
diate prospect of providing a large increase
in low -cost water supplies . My sixth point
is that even though water-use costs can be
expected to rise , technology offers promise
that the supply-demand relationship can be
balanced without inhibiting economic
growth or causing significant personal in
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convenience . The insatiable appetite of in
dustry and the modern home for water is
the result of technological innovation . Past
experience suggests that techonology,
through the development of new uses , will
create new types of water demand . Yet , the
most significant point about technology is
the flexibility it offers to adjust demands
to meet a wide range of supply situations
without inhibiting economic productivity.

We all know the story of the Fontana
Steel Plant which uses 1,300 gallons of
water per ton of steel produced, whereas
some eastern plants use 65,000 gallons per
ton . Today the average fuel electric power
plant requires nearly 40 per cent less water
per kilowatt hour of electricity produced
(even if the water is not recirculated) than
the average plant in 1940. It is significant
that 20 per cent of the water used by indus
try in 1955 was saline water.

Low-cost canal linings which reduce seep
age losses ; air-fin cooling systems which
eliminate the need for water ; metals which
permit the use of saline water with a mini
mum of corrosion ; the monomolecular
film which reduces evaporation losses from
reservoirs ; and many other developments
make it possible to maintain a reasonable
balance between supply and demand.

In this connection it is important to rec
ognize that the price of water is an impor
tant determinant of the extent to which
water conservation practices are adopted .

We use so much water because in the past
the price has been so low . Studies reveal
that water use for irrigation can be sub
stantially reduced below widespread prac

| tice without impairing yields when there is
an incentive to do so . As water becomes
just a little more costly industry finds it
profitable to recirculate , to use saline water,
or to substitute other materials or processes
for water . Such adjustments frequently in
volve some additional costs , but there is
no evidence that these costs are great
enough to have a material effect upon the
over-all production costs of American in
dustry.

The implications of the foregoing supply
demand outlook for water policy are mani
fold . It suggests large investments in water
facilities such as storage reservoirs, aque
ducts , and sewage treatment plants . It un
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derscores the need for continuing research
to foster more efficient water use and the
desirability of learning more about such
things as the location and behavior of
ground water. It means that full advantage
should be taken of the benefits of multiple
purpose river basin development.

But, what may be of more interest to
this audience , the water supply-demand
outlook heralds the need for creative activ
ity in the field of water law , activity which
will reflect in the law a correlation of what
we now know about supplies with the social
and economic requirements of the kind of
society we expect to have in the decades
ahead. I wish to examine a few of the im
plications of this outlook for policies im
bedded in water allocation law.

As indicated earlier , the pressure upon
water supplies will vary widely among geo
graphic areas . The pressures will be great
est in the arid and semi-arid West . In hu
mid regions pressures will be great in the
industrialized areas and in localities where
irrigation is extensively practiced. On the
other hand , in many areas of the nation
water supplies available for use will con
tinue to be large in comparison with de
mand . I believe it is important that the
policy reflected in water allocation law take
into account the different kinds of supply
demand situations we can now foresee.

In the past we have done this in a gen
eral way through application of the appro
priation doctrine in the arid and semi-arid
West and the riparian doctrine in the East .

However, the rapid growth of water use in
the humid regions has resulted in local
shortages and created demands for the
establishment of more precise water allo
cation machinery than we have under com
mon law . In those basins where pressures
upon the resource are great , relatively pre
cise allocation procedures appear necessary
for two reasons : first , in order that the in
dividual user may have a clear definition
of his property rights in water ; and , sec
ond, so that the public interest in the re
source can be adequately protected.

Where supplies are abundant in compari
son with demand , there seems to be little
point in setting up an elaborate procedure
for establishing water rights . Therefore, in
those areas which will continue to have
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abundant supplies , is there good reason for
modifying the common -law procedures of
the riparian doctrine? I can understand
that it may be desirable to modify riparian
law to permit non -riparian owners to estab
lish a water right wherever this cannot now
be done . Yet where changes in the riparian
doctrine are being considered , might it not
be desirable to limit the application of
more elaborate water allocation procedures
to those states or parts of a state where
competition for the resource requires rela
tively precise allocation machinery?

A second conclusion I draw from the
supply-demand picture is that in the future
a paramount objective of water allocation
law should be the protection of the public
interest in the utility of the resource for
recreation purposes , and in the mainte
nance of its aesthetic qualities . All regions
now have a large economic stake in the
recreation use of water resources . Of even
greater importance is the fact that an ur
ban-industrial , affluent society places a high
premium upon beautiful lakes and streams
as part of the human environment . The
time has come when streams cannot be
polluted or dewatered, reservoirs drained,

or lake levels altered without recognizing
that such action may have serious social
and economic consequences . I am well
aware that in the West efforts to manage
streams and reservoirs to maximize recrea
tion values may conflict with long estab
lished water rights , rights which cannot
and should not be impaired without com
pensating the owners . However , where addi
tional supplies are being developed and
new rights are being granted , the public
interest in recreation and aesthetic values
warrants serious consideration.

The East with its more abundant sup
plies faces a somewhat easier task in meet
ing this problem . Where new water alloca
tion procedures are being devised it is still
generally possible to protect minimum
stream flows , preserve lake and reservoir
levels , and limit pollution . This means that
in granting new rights it may be necessary
that use be contingent upon treatment of
the effluent to maintain specified quality
standards . It also may mean that the right
should be contingent upon provision of
storage to regulate stream flows . However ,

it is important that where demands are
multiplying , reservations to protect recrea
tion and aesthetic values be made soon be
fore it becomes necessary to displace or
modify established uses to accomplish this
objective.

A third conclusion I draw from the sup
ply-demand picture is that in areas of rela
tively intensive competition for water, the
objective of water allocation law (in addi
tion to protecting the public interest in rec
reation and aesthetic values ) should be to
allocate the resource to those agricultural
and industrial activities which will make
the most productive use of the water
available for these purposes . In other
words , where the supply must be rationed
-as we ration land , minerals , forests and
other resources-our task is to design allo
cation procedures which will select the
most productive uses from among all pos
sible allocations and encourage the most
economically efficient use of the supply
available to each user.

From my study of this subject , I am led
to believe that market forces can probably
make the allocation among commercial uses
most efficiently. Where there is competition
for water , it is doubtful that there is a
better way of determining the most produc
tive use than through the willingness of a
prospective user to pay as much for a
water right as a current user considers he
must receive to relinquish it . Most of us ,

no doubt , would have more confidence in
determinations made in this way than
through the deliberations of an administra
tive or judicial agency . Certainly the task
of deciding whether a given supply should
be allocated to one factory or another or
to a farmer instead of to a manufacturer is
an unenviable responsibility for any admin
istrative or judicial body.

A relatively free market in water rights
should also encourage water conservation
practices . Where market forces operate the
price a user is willing to pay for a water
right will tend to reflect its value . Where
water is scarce, prices will be relatively
high and the user will be encouraged to
adopt water conservation practices to the
extent economically justified . As already
noted, technology offers many ways of mak
ing better use of available supplies , pro
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vided the economic incentives exist to
adopt them . A market would not only fos
ter application of existing technology but
would encourage further innovation .

To develop institutions which will per
mit a market in water rights to function
effectively is a difficult task indeed . This is
due in part to the complexity of the hydro
logic cycle. Water availability at a given
time and place cannot be predicted with
complete accuracy. The relationship be
tween ground and surface supplies is not
always clear. Unlike land and minerals ,
water is an elusive resource . It is also diffi
cult to establish a market in water rights
because of the problem of defining a right
in terms that apply to a variety of water
uses . For example , if an irrigator sells his
water right to a fuel power plant , what is
he selling? Irrigation results in a large net
depletion of the amount diverted ; the
power plant may deplete only two per cent
of the amount diverted . The irrigator wants
a seasonal supply ; the power plant wants a
continuous supply. Irrigation increases
stream salinity while a power plant in
creases stream temperature . To find a satis
factory solution to these problems will re
quire a cooperative endeavor among hy
drologists , engineers , and lawyers . My view
is that a solution will involve the follow
ing :

First, a full recognition in the law of the
interrelatedness of all phases of the hydro
logic cycle . For example , it will be neces
sary that the law recognizes that surface
and ground waters are interrelated and that
the use of one may influence the availabil
ity of the other.
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Instead it would seem preferable to move
toward a definition in terms of the effect
upon either minimum flows , water yield , or
a combination thereof and the effect upon
water quality including chemical content,

organic content , and temperature . Unless
such a definition is practicable , it will be
difficult for market forces to function
effectively.

Second , the definition of a water right in
terms of an effect upon the hydrologic
cycle . In other words , it would seem de
sirable to try to get away from a definition
in terms of quantity diverted, point of di
version, time of diversion , and type of use.

Finally, arrangements for a judicial or
administrative body to approve each
change in use or change in ownership of the
water right . No matter how precisely water
rights are eventually defined , regulation by
a public body will continue to be necessary
to protect the public interest and to make
certain that a change in use or ownership
does not violate the terms of the right and
thereby infringe upon the rights of others .|As I understand the situation , the laws
of several western states permit a relative
ly free market in water rights . However,
with a few exceptions , western water law
does not recognize the continuity of the
hydrologic cycle and since rights are gen
erally in terms of irrigation use , the prob
lem of defining rights in more generally
applicable terms has not been solved .
Nevertheless , it appears that the appropria
tion doctrine establishes a good basis from
which to move toward a legal framework
that permits a relatively free market in
water rights . In the eastern states , where
water rights are not precisely defined ,
there is considerable latitude to develop a
system of water law best suited to the kind
of supply-demand situation we can now
foresee.

The modernization of water allocation
law is , I believe , essential if we are to make
best use of the nation's water resources.

Certainly there are few more challenging
opportunities for creative public service
open to the legal profession .

X
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2. CONCEPTS IN REGIONAL ECONOMIC DEVELOPMENT, by Joseph L. Fisher
Out of print

3. THE NATIONAL ENVIRONMENT OF URBAN GROWTH AND HIGHWAY CON
STRUCTION , by Edward A. Ackerman Out of print

4. NATIONAL WATER RESOURCES POLICY ISSUES , by Irving K. Fox
Out of print

5. INTERRELATIONS OF STATE INCOME AND INDUSTRIAL STRUCTURE , by
Harvey S. Perloff Out of print

6. WATER RESOURCES IN THE UNITED STATES , by Edward A. Ackerman
Out of print

25¢7. *AGRICULTURAL ADJUSTMENT RECONSIDERED, by Marion Clawson
Reprinted from Journal of Farm Economics, Volume XL, Number 2, May 1958

8. THE CHANGING RELATIONS OF NATURAL RESOURCES TO NATIONAL SECU
RITY, by Harold J. Barnett Out ofprint

9. AN ESTIMATE OF CAPITAL NEEDED IN FORESTRY TO MEET PROJECTED
TIMBER REQUIREMENTS FOR THE YEAR 2000 , by Charles H. Stoddard

Out ofprint
10. *METHODS OF MEASURING THE DEMAND FOR AND VALUE OF OUTDOOR

RECREATION, by Marion Clawson 50¢
Paper presented at a meeting of the Taylor-Hibbard Club , University of Wisconsin,
January 13, 1959

11. SOME RECENT DEVELOPMENTS IN RIVER BASIN PLANNING AND EVALUA
TION , by John V. Krutilla Out of print

12. MALTHUSIANISM AND CONSERVATION-THEIR ROLE AS ORIGINS OF THE
DOCTRINE OF INCREASING ECONOMIC SCARCITY OF NATURAL RE
SOURCES, by Harold J. Barnett Out of print

13. *THE CRISIS IN OUTDOOR RECREATION , by Marion Clawson 25¢
Reprinted from American Forests, March and April issues , 1959 (Vol . 65, Nos . 3 and 4)

50¢14. *Two Statements on THE NATION'S ENERGY POSITION :

PAST AND PROSPECTIVE DEMANDS, by Sam H. Schurr
THE FUTURE SUPPLY OF ENERGY RESOURCES, by Bruce C. Netschert

Reprinted from the record of hearings before a Subcommittee of the Joint Economic
Committee

25¢15. *WATER SUPPLY, DEMAND , AND THE LAW , by Irving K. Fox
Paper presented before the Section of Mineral and Natural Resources Law at the Ameri
can Bar Association meeting , Miami Beach , Fla . , August 25, 1959

*Single copies of items still in print available free from Resources for the Future, Inc. Additional
copies may be ordered at the prices specified above.



RFF PUBLICATIONS

COPPER COSTS AND PRICES : 1870–1957, by Orris C. Herfindahl
$6.001960288 pages

THE FOREST RANGER : A STUDY IN ADMINISTRATIVE BEHAVIOR, by Herbert
Kaufman

$5.00256 pages 1960

ALASKA IN TRANSITION : THE SOUTHEAST REGION , by George W. Rogers
384 pages, illustrated 1960

SCIENCE AND RESOURCES (essays based on the RFF Forum lectures of 1959)
256 pages 1959 $5.00

TECHNOLOGY IN AMERICAN WATER DEVELOPMENT, by Edward A. Ackerman and
George O. G. Löf

750 pages, illustrated $10.001959

PERSPECTIVES ON CONSERVATION (essays on America's natural resources based on the
RFF Forum lectures of 1958)

1958272 pages $5.00

MULTIPLE PURPOSE RIVER DEVELOPMENT, by John V. Krutilla and Otto Eckstein
330 pages , illustrated $4.501958

THE FUTURE SUPPLY OF OIL AND GAS , by Bruce C. Netschert
144 pages 1958

$7.00

$3.00

EDUCATION FOR PLANNING—CITY, STATE, AND REGIONAL, by Harvey S. Perloff
190 pages 1957 $3.50

THE FEDERAL LANDS : THEIR USE AND MANAGEMENT, by Marion Clawson and
Burnell Held

500 pages, with statistical appendix 1957 $8.50

ATOMIC ENERGY APPLICATIONS WITH REFERENCE TO UNDERDEVELOPED
COUNTRIES, by Bruce C. Netschert and Sam H. Schurr

1957144 pages Paper, $2.00

The above books published by The Johns Hop
kins Press, Baltimore . May be ordered from
any bookstore or direct from The Johns Hop
kins Press.

THREE WATER BALANCE MAPS OF EASTERN NORTH AMERICA , by C. W. Thorn
thwaite et al. (Three 5-color maps and 56-page explanatory booklet.)

1958 Paper, $2.00

FOREST CREDIT IN THE UNITED STATES—A Survey of Needs and Facilities.
Report of a Committee Appointed by Resources for the Future

1958168 pages Paper, $2.00

Paper, $2.00

THE NATION LOOKS AT ITS RESOURCES, Report of the Mid-Century Conference on
Resources for the Future

418 pages Paper, $.00

STATISTICS ON OUTDOOR RECREATION , by Marion Clawson
1958168 pages

1954

The above bulletins published by Resources
for the Future, Inc. Available only from
Resources for the Future.
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may be exhausted within 40 state cities , Syracuse , Buffalo ports that its ground-water and drained the local wells dry.
years. and Rochester . New York City tables have risen "tremen- Like Monhegan Island , much
OTHER SHORTAGES is spending millions to bring in dously" as a result of abundant

By ROGER D. GREENE
19

Here, in brief, is a rundown new supplies. rains over the last decade . Offi- of the United States has plenty

on other shortage areas: OREGON HARD HIT cials say the state hasn't had a of water under normal circum

Connecticut-Farmers in the Oregon- Eastern irrigation trop failure stemming from stances . But the tremendous
mid-century upswing in popula

New Haven area have been districts report the worst short- drought in the last 15 years.
pumping so much water from age since 1931 ; water tables The story of Little Monhegan tion and industry has turned.
streams for irrigation that salt dropping in most sections of the Island , 20 miles off the coast "normal" conditions topsy-turvy

of Maine, is a graphic illustra- in cities and towns from coast
water is backing inland from state..(Editor's note: With water resources dropping and no ment, last year finished a second

cadoes or vegetables in retire- Long Island Sound. Texas State Sen. Dorsey tion of what has happened to to coast.
WASHINGTON, Oct. 1-

letup in the demands from an increasing population and Illinois 41 cities reported Hardeman of San Angelo says bring water shortages elsewhere

Fifteen years ago the residents booming industry in sight , many U.S. communities are barrel on its leg of the Colo- shortages last year. water shortages have touched in the country.
of Grand Rapids, Mich. , com- uncomfortably close to a crisis . Here's a report on the rado River aqueduct, but al Louisiana- Underground off a "battle for survival" Residents of Monhegan (pop.

plained bitterly at the expense Nation's chief water shortage areas.) ready is talking about a third . Water levels have dropped as throughout the Lone Star state . 60) had to call on the Coast

much as 200 feet in 20 years. Water -hungry Dallas plans to Guard this summer
Colorado, with water short- State officials call the water build a $20,000,000 reservoir and water from the mainland when

Jine to bring water to the city supply. As a result , Detroit has water from ground sources at ages in nearly every section of situation grave despite the fact transport water 45 miles from 900 summer vacationists de
from Lake Michigan. been forced to install a new 200- an alarming rate. The over- the state, gloomily watches the that the Mississippi River flows the Sabine River. San Antonio scended on the island colony

Today the city's taxpayers million-gallon pumping station, draft is estimated at a stagger- the thirst of distant states while of Mexico at a rate of 300 bil- future supply.
Colorado River quench the past New Orleans into the Gulf is "gravely concerned" about its

are grumbling? "Who built that and police -enforced water bans ing 1,000 billion gallons a year. its mile -high capital, Denver, lion gallons a day , enough to Utah - Southern rangelandsone-horse system back in 1940? have been clamped down in the Water for the state's 7,000,000 sweats out a critical shortage. supply 2,000 gallons a day to are dying of thirst. But in Salt
Now we've got to build one a area irrigated acres is a big problem , Denver predicts its population every man, woman and child Lake City , with runoff frombut to 1,000,000 in the in the United States.lot bigger." six nearby canyons , water flows

to fetch
of building a 35 -mile-long pipe

Detroit's giant auto

Wyoming-Water tables south
of Cheyenne have dropped more

automobile. other from thedreds of U.S. cities and towns .

is watching the situation with cities are also beginning to pant next 10 years "but we're using Missouri The state now has in the gutters to flush out dirt,A 48-state survey by the As- serious concern : It takes 15,000 for water. Two giant aqueducts , every drop of water right now." more than 80,000 deep ponds while water is rationed in Ogdensociated Press shows the Grand gallons of water, mostly for cool- one from Owens Valley in the The city hopes to bolster its for storing water. Officials say 40 miles away.Rapids episode is typical of hun- ing hot metals, to produce one Sierra Nevadas to the north , the supplies via a 23-mile tunnel these have proved a godsend

In Arizona, officials report on the east , supply a billion gal- through the Rockies costing during dry spells.
Caught in a three-way squeeze that unless new water supplies lons a day to nearly 5,000,000 -Over-pumping of than 100 feet in 12 years. House

between fast-growing popula- can be found , 800,000 acres now Southern Californians New Mexico is another state wells has caused the , booming holders caught sprinkling lawns
tion, booming industry and re- under cultivation may go idle. cities.

feeling the scorpion - like sting Las Vegas area to sink two or outside specified hours are fined
curring dry spells , countless The state's underground water But more eventually will be the state's underground water

of water scarcity. Experts say three feet in the last dozen years. $100.
communities are suddenly disable in some places has dropped needed and the experts are look- table is dropping so fast in the shortages are reported in the

New York Critical water NO . DAKOTA HAS PLENTY
covering their water facilities. Contrary to the picture in
just won't do the job any more.

$43,600,000. Nevada
in 50

as much as 150 feet in 10 years ing to the day when another eastern high plains that supplies growing suburbs of three, up- many states, North Dakota re-18 feet in the last 12 months . aqueduct will tap some rushing
river in Northern California orCALIFORNIA PROBLEM

Many are outmoded . Most are
inadequate to cope with peak
demands. During the 1953 California, with a population as far away as Oregon.

drought, for example , only three of 13,500,000 which is expected SAN DIEGO NEEDS MORE

states in the entire country to reach 23,500,000 by 1975, is Fast-growing San Diego , with
Idaho , Mississippi and Rhode working feverishly to bring in expanding industry and an in
Island reported no water short- new supplies but is pumping flux of ranchers growing avo
age problems.
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Prosperity brings pressure.on hat. resources, pushesup price,
FACE CRISIS will bring ignil devint, collapse ofspee.prices.

Feuds Flare as Water Shortage
Menaces Vast Areas of Nation

CONFLICTS FLARE
Inequities , smouldering feuds

and open conflicts have arisen
in many areas as water supplies
run low. Laws involving water
rights have become so compli
cated and conflicting from state
to state as to constitute a night
marish legal jungle. In the East,
where the old Roman and Eng
lish law of riparian rights pre
vails, you can be sued by just
about anybody who thinks your
use of the water is "unreason
able."

In the West, which still clings
mostly to the pioneer law of
"first come, first served ," some
water rights date back to the
goldrush era.

Just a few months ago, in
Texas, the State Supreme Court
ruled that the city of Corpus
Christi acted within its rights
when it pumped huge quantities
of water from wells near the
town of Pleasanton and trans
ported it via the Nueces River
more than 100 miles to Corpus
Christi even though the Pleas
anton wells suffered from the
city's invasion.
TEXAS DESPERATE

Texas is desperate for new
water supplies and even Michi
gan , surrounded on three sides
by 87,170 square miles of fresh
water, has its tongue hanging
out in many places.

In the booming Detroit area ,
some 20 outlying communities
which have sprung up in the
mass march to the suburbs have
been tapping the city's water

wid T

Į

FO

Oaz and Tri sune
ESTABLISHED FEBRUARY 21 , 1874

ASSOCIATED PRESS ...WIREPHOTO...WIDE WORLD ...UNITED PRESS...CHICAGO DAILY NEWS FOREIGN SERVICE

OAKLAND, CALIFORNIA, SUNDAY, OCTOBER 2 , 1955

M

:

CCCCC

KEVA

LOOK !.

KEVA
Mattress Manufacturing Co.

5396 CLAREMONT AVENUE

NO. 94

$15
Double Breasted Coats
Made Single
A-1 Ladies' and Men's Tailoring

JIM THE TAILOR
2480 Baneroft Way at Telegraph.
Berkeley, 1 block from Uni, of
Californis. AS 3-6303

Rebuilding Recovering
BOX SPRINGS RETIED . FREE ESTIMATES NO OBLIGATION

FREE PICK-UP & DELIVERY

Mattress
Renovating

NEW MATTRESSES FACTORY-TO-YOU-PRICES
Inner-Spring Mattresses Box Springs Beds Couches Pillows

Odd Sizes Made to Order

Sterilizing

Phone

Olympic
2-5522

Since 1906

HAL

2 4

2,9

A

4

4
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4
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PARK BOULEVARD DISTRICT APARTMENT
99 LOST & FOUND

ALL lost and found ads appear at the
end of the Want Ads . Classes 1100 and

1120.
MAA

100-COMING EVENTS

212- MEN WANTED

AMY EWING

here under 1419. Broadway , TE mplebar 6-0411.
TE mplebar

SAN LEANDRO OFFICE

102- SPECIAL NOTICES

ANNOUNCING NEW

EVENING

AGENCY

OAKLAND OFFICE
LODGES
Clubs
Churches
Does the success of your benefit, yourbazaar, depend on large attendance ? Amy Ewing- Elizabeth Crosby WALNUT CREEK OFFICE:Advertise its attractions"Coming Events." Call
2-6000.

IN

LAS VEGAS
TOUR

$45

.....

2794 Garden Street KE log COMMERCIAL

UNIQUE SHOWBOAT
Sounds Fabulous? It is !

.

Barney Townsend
First National Bank Building , Suite 10
1155 East 14th Street, LO ckhaven 2-1573

212- MEN WANTED

Order Desk Clerk, 25-28, sales.....$350Clerk ,
Senior Clerk , 22-26, sales $300

AT BLOCK AGENCIES
IDENTICAL LISTINGS ALL OFFICES
OAKLAND OFFICE:
1540 San Pablo , TE mplebar 2-1561
SAN LEANDRO OFFICE :
165 West Juana , LO ckhaven 9-8565

MISCELLANEOUS
Warehouseman , some college,

School graduate..$230+-250-$275+

101- PERSONALS

1614 Mt. Diablo , YE llowstone 5-1585

OAKLAND, RICHMOND, CITY:
Mechanical engineer , degree,
30-55 .... $550 up
Junior industrial engineers...... $400 up PLUS :
Engineer, ME or EE ; budgets, 1. Hospitalization , group insurance andcontrols $500 up retirement program.
Civil engineers , design ; several $400-$750 2. Opportunities for promotions with an

Budget Director, to 45, staff $600 + Electronic engineers , many ....Tops outstanding leader in the fields of:Production control engineer, MEGIRLS needing friendly.counseling call Chief Accountant , industrial manu
Adoption Department, Alameda County facturing costs $600 or science ........ $550 Adding, Calculating and
Welfare Commission. TW inoaks 3-5513 . Senior Cost Accountant $550 Senior electronic engineers, Cash Registering MachinesController, heavy appliances.......$550 degree $600 up Micro -AccountingURGENT-Witness to accident , Jackson Accountant , CPA, to 35..Open Electronic technicians , many .... Varied Mechanical Accountingand Hesperian, Hayward, March 1, Accountants, 25-32, University......$400 Project draftsman , electrical ... $450 up Electro -Mechanical Accounting1955 , 9 a.m. , between green Buick and Personnel Training Supervisor.....$600
M. & M. livestock truck and trailer .
YU kon 6-2018.

ANY girl in trouble, needing a friendly
adviser call or write Salvation Army

Home,
2-3345.

Junior Accountants ; some college ..$ 300 Machine design engineer, degree (2) $600 Automation
..$350 Detailer , steel-concrete

STARTING SALARY $ 341 MONTH
Requirements : Three years college work
in Civil Engineering or 18 months in Central Pacific.TECHNICAL

Construction $500 un Interviews will be arranged for young Senior Engineering AidesOther draftsmen , all types; many Varied who
Production control clerk, Selling Personality
Inventory, etc. $350 Sales or Office Experience
Production control clerk , steel plant $375 Good School Grades.

Project Engineer, electrical......$650+ Control chemist, young;
Machine Design Engineer, to 35 ....8560 degree preferred ... $350 J. D. McCarthy , Branch Manager
Metallurgist , degree $600 + IBM supervisor , beavy
Die Design Engineer S800 installation . $450 up 1922 WEBSTER , OAKLAND

$400 HI ghgate 4-5011.

experience in Civil Engineering field
work..

Industrial Engineers , many ...to $600 Semi-senior accountant,
Draftsman , Structural and Archf PA experiencetectural tops ...Food Technologist .....

hemist , food processing ....Open
Production Engineer , electronics , OpenProduction Foreman , 30-35 , food
processing ...... ..$400

212- MEN WANTED

Open Senior auditor , CPA experience $400-$500
Open Accountants (2) , transportation $ 400 up

Accountant , know electronics ... to $600
Accountant , junior cost ; degree $350 up
Junior accountants , several ... Varied

SALESMEN
For wholesale foods , 25-30, car,

and

Dispatcher, mechanic's aptitude $ 260 up
Expediter , clerical : good future $275 up
Stock clerk warehouse, young $300 up

$350 + Warehouse manager, receiving
For Automotive, car , expenses...$300+ routing $350
Sales Trainees , 24-30 , some JUNIORS TRAINEES : High school

to $300 graduates for stock - shipping; sales;colleges Furniture ...For Carpets, ........to $350+ clerical ; testing ; shop : retail; banks;Sales Engineers , degrees (many ) Open parts men ; vault clerk , etc.For Fine Lines for good
1- $10 'to spend at the Showboat $300 +
2-CHOICE OF STEAK OR CHICKEN For Pharmaceutical, expenses, car .$ 375 base; heavy machinery: tools, hardDINNER
3-2 COCKTAILS WHILE WATCHING

GALA FLOOR SHOWS .
ROUND TRIP TRANSPORTATION

ware : freight forwarding : sheet metal ;
chemicals AND MANY OTHERS .
EAST, SAN LEANDRO, HAYWARD:
Chemical engineer, experience.

PARK Boulevard district, 2 bedrooms,
teen-ager acceptable , $ 75. GL encourt
2-1562.

212- MEN WANTED

DRIVER , young (pickup) $60. East
Bay Agency, 405 14th ,

wwwww

BURROUGHS CORPORATION

And offers lifetime sales careers
IS EXPANDING ENGINEERS
to men who like action
INCLUDING : ENGINEERING ASSISTANTS
1. Substantial salary while in training Excellent opportunities in Highway(plus attractive incentive commission Construction
and expense allowance afterward.)
2. Complete training program.
3. Exclusive territory assignment .

STATE DIVISION OF
HIGHWAYS

AND

4. Sales help in the form of national In theadvertising volume direct mail cam
paigns to your prospects, and friendly EAST BAY AREA
supervision.

Engineers
STARTING SALARY $ 395 MONTH
Requirements: Degree in Civil Engineer
ing or two years acceptable experience

*

Openings
Francisco

RENTED

20 CALLS COST $132

APPLY
Become A Manager 150 OAK STREET
Signature Loan Company , fastest grow
ing,East Bay Area loan firm , now has SAN FRANCISCO
openings for manager- trainees. If you UN derhill 3-0222,
are ambitious , like people , and make a
good appearance , you'll succeed in this

|212- MEN WANTED

'EERS .

ENGINEERS

HOLMES

&

Also

Graduate Electrical Engineers ENGINEERSSTARTING SALARY
in District Office in San

NARVER,
Inc.
ENGINEERS CONSTRUCTORS
OFFERS

BUS drivers , if you have a clean per
sonal and driving record , you may be
able to qualify for one of these in
teresting, well paid jobs; new higher
wage rates , pensions, vacations and
many other advantages. Apply em: 40-Hour Week Basisployment office Key System Transit
Lines, 45th and San Pablo, 8 a.m. to Opportunity to obtain
4:30 p.m. Monday through Friday,

Permanent Civil Service Status Structural

Architectural
Civil
Electrical
Mechanical

DRAFTSMEN
(SENIOR AND DESIGN)
Architectural

Overtime and bonus on
well established project civil Engineering Degree preferred,

Junior Engineer

Civil
Electrical
Mechanical
Stribati - t

HAVE YOU
A VACANT APARTMENT?
USE A WANT AD- TE 2-6000

212- MEN WANTED

INSURANCE, trainee, claims , age 23
to 30 , high school , and 2 years college,
or high school, with some experience.
Salary open. Apply at 1006 Tribune
Tower, or call TE mplebar 2-2850.

S. KLENER
BALDWIN'S JEWELERS
1107 Fulton Street . Phone 2-2101
Fresno , California,

JEWELRY STORE
SALESMAN-MANAGER
Wanted, by leading promotional credit Aid in developing and main
we want as store manager may now be taining a variety of mechanical

man

working only as a jewelry salesman,
but we are willing to upgrade him in apparatus for atomic energyresponsibility and salary which can be

ofthousands dollars more per year research .
than he may be earning now, This be- ability

Creative mechanical
required . Backgroundsides living in an area of wholesome

conditions his family will enjoy all year should include some machineround . Write immediately , stating ex
perience and personal information. We shop work, hand forming,
will telephone you to arrange an inter- bench assembly and proto-typeview . All replies absolutely confidential .
limitedThis is a permanent position with un- fabrication . Instrument making ,future possibilities.

or model building experience
and technical training desirable."*****

timating and or Take-Off helpful.
TELEPHONE R. O. WHITE
Kawneer Company
TH ornwall 5-8710

will consider Mechanical or minimum CALIFORNIA
of 3 years training. Excellent oppor
tunities in training, advancement and RADIATION
future with old established National

JACKSONS
Has opening for 3 outside men in new
department in Oakland , Hayward and
Walnut Creek . Men with specialty sales
experience helpful . Our top man made
$1445.05 in commissions jast month .
Low man $800 . Men must be bondable

Architectural Metal Manufacturing LABORATORY
Firm. Berkeley Factory and Office.
Experience in Metal Fabricating, Es- Near east end of East Avenue

LIVERMORE

A

and have car . See Mr. Branum at
Jacksons or call for interview at TE m- STANDARD
plebar 2-5800 , Extension 162.
JEWELRY clerk, over 25. Straight sal- STATIONS, INC.ary . No sales quota , but must be suc

W

*
>.

cessful sales person and hard worker.
Experience helpful , but will train.
You can make this a permanent posi- 40-Hour Week- Paid Trainingtion with exceptional opportunity. Re- and Other Benefitsply fully , Box P145709 , Tribune.

Junior Engineer
Mechanical or Interviews Daily, 8 a.m.chemical degree. re
quired. Experience preferred but not
necessary. Age 21 to 27. Call EL Ein OAKLAND-20TH AND HARRISON
1-7500 for appointment.
Labo

STREETS
BERKELEY-UNIVERSITY AND SAN

PABLO AVENUES
ailable for ALAMEDA- PARK AND CENTRAL
ion college WALNUT CREEK, PITTSBURG AND
experience , LIVERMORE AREAS
ear college Interviews at North Main Street and
, good pay Geary Road , Walnut Creek.
opportunity

meryville.

212-MEN WANTED

Mechanical
Technicians

hour work
190. Parking

block west
MACHINISTS

off in executive

Apply Personnel Department

UNIVERSITY OF

$
400

......

MEN
WANTED

Ive up fast in Sund precision machining of
aluminum and steel aircraft structura!

tail
nder vigorous ,diamond parts. Excellent pay , benefits and

ork. Requires Working conditions. Other openings for
not clerking: heavy lathes, boring mills and planers.

journeyman machinists , experienced on

important but Day and swing shift openings.ng background. Evenings and Saturday interviews byStart $300ned .
onus, Can earn appointment . Day and swing shift

openings.Ambition plus A

1 train)

nsurate
Simth, TE mple- PLANT

its )
ainee)

ard

income. RICHMOND MACHINING

ency
ET NO . 5

ence) to $400 KAISER AIRCRAFT AND.
artunity) .. to $275
tronics)

Journeyman machinists with 4 years
apprenticeship (or equivalent ) with ex
tensive experience on standard or pro

machines . Also Moreys andfile

Lehr, Dynan
2-3995.

FOOT OF SOUTH 14TH STREET
Richmond, California
LA ndscape 6-4688,

$300 ELECTRONICS

$300 MACHINISTS
$365

assistant man
s positions in

30

Plus CORPORATION
$287

JOURNEYMEN
Requires setup and operation of all
basic machine tools used in manufac
ture of large custom made industrial
equipment.

DORR OLIVER INCORPORATED

2900 Glascock Street , Oakland. KE llog
3-3636.

Men's Clothing Salesman
Must be experienced ; full time perma
nent position ; good salary plus commis
sion : opportunity for good earnings . Ap!
ply Personnel Office , 4th Floor , 9 to 12
Montgomery Ward
29th Avenue and East 14th Street, if
MEN, full or part time . You can make

Department,, $180-$250 commission a week showing
1.Friday stainless steel enuloment to PAFAY
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