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Yakima project cost figures as i1rovided by B reau of Reclamation auditor

in Yakima ofiice, Anril 29, 1947

 Kittitas $ 11,977,396
Sunnyside $4,213,811.
Tieton $3,462,565 (repaid)

Roza $19,379,900 (estimated)

Kem.evick 646,000 for Prosser pover plant. d,ticinated cost to be
$5,000,000.
Ryza has spent $12,391,180 plus $3,088,000 contracts for storage,

aprroximately $3,903,000 left in contracts.

Repayment figures, (general or anproximate)
Littitas $763,000
Tieton $3,402,565.
Sum yside #0 $3,430,039.
Roza $28,000,

Storage repayments $2,681,0070.



g jor construction features:

Storage:

Clear Greek, capital cost $14.,497 begun 1914,

completed 1918, |

Tieton, | ‘carital cost $4,376,538, construction begun by go#t.
1917, com-letad 1925,

Buuping, canital cost $550,837, govt. coustruction begun 1909, comileted

1910,

Cie Elum, capital, $2,435,306, govt. begun 1931, completed 1933,
74 Keechelus, capital, $2,004,198, govt. conste. begun 1912,
construction comnleted 1917.

Kachess, capital $752,254, govt. construction begun 1910,
completed 1912, )
Kittitas: Ca. al system $7,539,354, construction begun 1926, completed
1933« Late 'al sy tem 9UDAPO$1,68,775.
Tieton: Canal system , capital cost #1,353,271, begun 1906,
completed 1912. Lateral system $190,635.
Sinnyside: canal system, capital cost $1,662,387; lateral syséem
$289,493, Begun 1906. Firished 1923
Ken ewick Prosser Porer system., Capital cost $404,844,

construction begun 1932, coupleted 1932,



In June, 1952, construction costs of “unnvside valley Irrigation
Proje~t patd of £ by check pdifC for ¥21,128,64 paid to Buresu of
Hgclamat fon. o

Distri t embraced 67,000 g@@kd& irrigeted acres, sscond and largest
federasl r clamation in nation to repay.

The project cost 42,270,050 . Project velued at 45 m 1li.ion. Yar mers

paid almost 200 miliion in federal taxes durine the years.,
Yotal gross crop value of entire divis on from 1907 amounted
to .301,077,304 for entirve Yakima project, Sunniside ‘alley

~rrigation -strict totsl was %250,000,000 or 110 times the cost of ;”
the irrigation facllities. ‘{
in 1907 40,000 a res cropped, vid ue 2 miliion, *50 per acrecrop
value. |
Y1imbed to 80,984 in 1951, total 6f $13,403,749 crops, 5165,51 per

acre rebturn,
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Bb*'ﬁu of Rleclauation F_gures:

1 fhe entire Yaking federal reclamation Project has an eXcellent
repdyment BeCOonle Apvroxiuately $10,219,308 of the total value of
Tepayment COntPQCtS--$24,869,813~-has been returned to the federal
treasury, The percentage uncollected is le6~-and even that smali percentage
1s to be paid within the next month or two (from February 1947 rclease)
The figures used here do not itclude the Roza division whibh is not
yet completed, However the wgter users in this ares have ziven the
bureau of reclamation their first check for $7,050. The total corstruction
cost of the Roza division to date is $15,078,100,

Since 1919 the Yakima project, embraging 350,000 acres of
irrigated land, provided 5 full or Supplemental sup ly of rgter by
the bureau of reclamation, has nroduceq $819,100,087 in crops, Thig
is umore than 2p times the corstruction cost of the preoject ircluding
the R.za division s Wilich is 1ot Yeti s ni £y, production. ‘he costs
to date total aprroximately $40,000,000, Yhe 1946 returng for the
the project -as $76,056,840, nearly twice the federsl expenditure,

The 81,500 acre S, yside division of the Yakinma nroject, in the
years 1907 to 1946 iLCluSiVe, have producedq Crops valued at
$234,665,503, approxi iately 48 times the totgl construction cost,
whick is $4,885,442, The avirage annual production for these
years is l.4 times the total colistruction cost of the irrigation works
“for the division,

Crops produced on the partially devel bed 72,000 acre Rozg division
from 1941 to 1946 ilclusive, total arproxiiately $15,366,208, Thisg
is appr imately equivalent to the cost of the rroject to date,
General facts about the Yaking rroject,
the Yaking project is situated on the eastern slope of the
Cascade lountaing in fakida; Kittitas and Bei ton counties of
south centr 1 “ashirgton, It cccupies g Colbaratively rarror s trip of

fertile land on both sides of the Lalkimg river exteiding from
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Easton to Hen evick, a distance of ahout 175 miles.
froject lands range in elevation from 400 feet above sea level to

2,200 feet o The climate is mild and free from extreme weather
conditions. The abundance of sunshine makes the country healthfule
The average tem erature range is from a maximum of 100 degrees
Fh to a minimmm of zero fh with only occasional extrewmes beyond this
range. At Yakima, centrally located, on the nroject, the average
aniual rainfall is 8415 inches, the aniual mean temperature is
50,5 f and the frost=free period is 187 days. Extreme s on the
project vary from those given for Yakima, depending on the
altitude. The irrigation season extends fron anut frril 1 to October
31.

4, adequate and derendable water supply is obtaired from the
ratural flow of the Yakima river and its tributaries, supplemernted
by storage provided in six reservoirg having a combined caracity of
1,039,330 acre feet. These reserv irs and their respective
cavacities, in the order of corstruction, are as follows:

Bumping, 34,000 acre feet; Kachess 239,000; Keechelus 153,000;
Clear Crgek 5,300; Tieton 197,000 and Cle Eium 435,700,

Storage is released from the six reservoirs into the river

system and delivered in the river chaniels to the various chanel
headgates. Project irrigation works, constructed or acquired by the bureau,
include the Tieton, Sunuyside, Kittitas and Ken.ewick divisions and
consist of more than 1,250 iiiles of canals and laterals and all other
necessary structures such as diversiondams, tun els, flumes, pipe lines,
bridges and culvertse.

Upon cow-letion of the nrojact the total acrea under irrigation
in t he Yakima valley will arcroximate 590,000 acresof wiich about 430,000
acres arenow irrigated. Of this total 350,000 acres ar: su:. lied vith water
from irrigation vorks and storage reservoirs constructed by the bureau

of reclaumatione



The predominate soil is volcanic ash of a fine, silty texture and
corsiderable depth, usually underlaid with gravel or decomposed
basalt. Other soil types are alluvial loams, silt and sandy loams
uiderlaid vith gravel, ‘the character of the topography is rolling,
affording for the most part good natural draiiage.

Lands of the project are especially adapted to all the priicipal
field cropse Certain eections areparticularly suitable for growing
fruits., The principal crops are fruit, especially arples and alfalfa hay,
potatoes, graiis. dn average of three cuttings of alfalfa.{s
produced. Yields vary from 3 to 6 tons per acre. Ap les
produc: an average of 300 boxes of graded and packed
fruit per acre and yields of 1,000 boxes of packed fruit are
not uncommone A4 large variety of vegetanle and truck crops are raised
comiercially and produce profitable yilelds. Potafoes produce 200

to 700 bushels per acre. ‘he nild winters are favorable for the
breeding of all classes of livestocke

The irrigatedland in the Yakima valley suprvorts about 30 citiese
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Fact sheet: G Tieton divis?én, Yakiua projects ‘
/ !

Op Yebruary 14, 1947, directors of the Yakima-Tieton Irrigation v
district, representiig 1,300 farmers on 20,000 acres of the Tieton division
of the Yakima project in eastern Vashington, made tie final payment,
amounting to $l9, 30,98 on the district's coustruction cost obligation,
Thereby it became the first federal reclamation project in the west
completely to repay the national investment in its irrigation works,.

This highly productive orchard area since 1910 has produced crops
valued at a proximately $157,000,000, =sbout 45 times the ccst of
the project. In 1946 alone, the crop value--$18,326,008, was more than five
times the Tederal expenditure.

Many other federal reclaiiation projects are well on their v ay
to completing their repayment, which g lerally cover a 40=year periods
871 expenditures in irrigstion works constructed by the bureau of
reclamation under the reclamation act of 1902, the basic law under which
the program is being carried on, and acts supptementary theretc, are
reimbursablee.

The city of liorth *akima (nov Yakima) wac established in the year
1885 and it became apparent at an early date that any body of land
tributary to the city that cpuld be irrigation would probably lie on the
bench lands to the west. These vere watered to a minor extent by Cowiche
and 4htanum Creeks, both small streams yielding water for a comparatively
suiail acreagee.

In 1890 D..
glaciers at the head of the Tieton river be diverfed by some means
into Cowiche cre:k to assure a larger and more uriform supply. This
probably was the original thought of the Tieton nroject. It vas looked
intc during the fall of 1890 by l..H. Redman, who pronourced it infeasible.

About this time an irrigatiorn district law vas enact3d by the state
legislature and the Vide Hollow and Cowviche irri ation district vas
formed. In the spring of 1691 ".nchester and Strohbach of the board
of directors engaged Guy Sterling to make an e xamiration of the Tieton
Canyon as a source oi.vater supply for the district. He subaitted his
report on lay 4, 1591, a ter spending $4,000 in investigationse

Sterling estimated the necessary length of the canal at 11 miles. Lfhe
length of the canal finally constructed is about 12 miles. Sterling
estimated that there would be a sufficient ' ater suprly to irrigate
fully about 35,000 acres. The distribution system now in use covers
about 34,000,

Because of the failure to collect assessuments for the survey vork and

subsequent financial panic in 1893, the Sterling scheme fell throughe

Other irvestigations followed and attemnts to organizes
The bureau of reclamation sent a cr v to the area to make a report
and the Tieton was one of the first projects in the west to be investigated
and constructed under the Reclamation act of 1902. & project report vas
ompleted on llarch 13, 1903 by L. . Hpble. It was again investigated
in 1904 and 1905 . The Tieton Vater Uscrs association wa: organized on llarch
10, 1906. O April 12, 1906 the water users authorized the trustees to
enter into a contmect with the secretary of the interior for the construction
of the necessary irrigation works. :
In order to provide ready access to the Tieton canyon, wh ch had

heretofore been reached only by pack trair, work had been started

August 20, 1906 , by government forces on construction of a vagon roade
The work during the sum.er of 1906 also includ-d actual tests of various
methnods of lining the main canal,
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The date of opening of the pro osals for the main canal was set at
November 15, 1906, but oving to the serious floods and washouts which
occured that time, the actral opening was deferred w.til liovember 19,

Only one bid “as received, being that of Theodore Weisherger for the driving
of the Tieton DBbth and 1orth Fork tuniels and the manufacturing and
placing of shapes for lining the entire main canal. +~he bld on the tunrels

was rejected but a contr:ct covering the concrete ivork vas nate. tfhere being
o indication that imuiediate readvertising vou.d secure additional bids,

it vas decided %o build the nain tunrels by governmentforces.

The construction of the diversicn dam, sain csnal, lateral
system and other distribution facilities Dé&md was coupleted in 1912.
Construction of the Bympiing Lake reserveir vas begun in the fall
of 1908. L ated high in the €ascades, near the northeast corner of
Rainier National ‘ark, the dam, an earth-fill structure, is 3,425 feet long h
at the crest, 49 feet high above the streambed and has a colume of 233,850
cubic yards. The reservoir has a capacity of 34,000 acre feet, covers
1,350 acres and taps a drainage area of 68 square miles.
D ring the season of 1912 the irrigation works operated included
the storage reservoir and outlet works at Bumping lake, 12 miles of
00d84¥@ concrete main canal with diversion weir and headworks, five
automatic spillways, four and one-half miles of the chain el of the Lorth
Fork of Cowiche Creek, five diversion dams, 90 miles of main laterals/
having a capacity of 18 second feet or more and 238 miles of sub
laterals having a capacity of less than 10 second feete
Thé work of sonstructing the Tieton was spread out over three
years for the reason that funds vere rot available for a shorter
construction periode.
Vater was furnished to ovners of land vho desired it as fast as
laterals and structures vere ready. The first delivery wag made
to the llaches Rigge in llay, 1910// ; 4
Prior to 1904 only 500 to 600 acres of land vwere under irrigation.
liost of the land vas privately ovnede. fhe p rcentage of rublic land
open to homestcading under the project ~as only about 2,000 acres or
less thai 6 per cent. The state owned about 3 2,300 acres and the . ,rthern
Pacific Railway a bout 300 acres.
When water first became available, land sold at sky-high prices.
4 number of land companies rere engaged in land promotion
on the strength of the coming su.5ly of datere They sold land for as
rnuch as $500 an agcre for ~hich they agreed to remove sagebrush, plant the
trees and take care of the orchard for five years.

Originally the project was to embrace 24,000 acres. The additional
acreage was mostly poorer lande. By 1918 the acreage md been reduced to
32,000, In 1927, a year of —ater scarcity, the bureau of reclamation
issued a regulation at the reguest of the association, peruitting the farmers
to transfer water rights from the poorer land in order to increase the
watersup ly for the better lande. This reduced the to al area to about
27,000 irrigable acres vhere it stands today. In 1946 about 24,470 acres rere
irrigated.

+he average size of farms on the Tieton , when 'ater was firstdelivered,
was aporoxiately 20 acres. This is still roughly the averages
The nev settlers came from every state in the union, particularly
Visconsin and other . iddle "estern states
During the first year of operation 7,180 acres were under
irrigation, netting the settlers angd ayerage of $28.,75 an acre.
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In 1946 the total value of crops amourted to $18,326,004 from
24,396_acres of' land, giving an average value ner acre of
$751,16, F_r the past tro years, Tieton has led all projects
in average per acre return.
Principal crops: Apples, 13,450 acres, gross returns $13,099,750,
average per acre $973.,96, :
Peaches: 1,722 acres, gross returns $668,398, average per acre #388.15.
Pears, 4,508 5 res, gross returns $3,006,353, average per acre $666,89.
Prunes 193 acres, gross returns $80,756, average per acre
$418.42.
Small fruit, apricots, berries, cherries, grapes, plums,
1,645 acres, gross returns $1,092,688,

Total 21,518 acres, gross returns $17,947,945, average per acre
$843.09,

Then the farmers made the fi al rayment, the ertire $3,597,479
which the federal government irvested was repaide The coinstruction
costs brokern downs:

Origiral constructicn cost: $3,312,479; supple .ental construction,
150,000 and supnlemental vater sup ly $135,000,

‘he construction cost on the Tieton varied from $93 to $110 per
acre. The aniual payments vere betreen $5.58 and $6.40 per acre.
in addition vater users Tere gequired to pay a supplemental
construction charge of $11.63 per acre in eilght seni-aniual <
installiments, beginiing vith 1940, The system has ®en operated
by the bureau, until it vas turned back by the government to the
water users, at an aniual charge averaging about $3 an acre.

Yakima valley crops, during the years of 1943, 1944 and 1945
wer: valued at $320,193,SDD, an amount in excess of the Xlondike
gold production in its entire lifetime.
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Irrigation: Tieton &amaX Division of Yakima Project

As an example of the,divisions making up the Yakima Project
(From records of the Tie ton Division, Tieton Water Users Association,
‘ieton and U.S. Bureau of Reclamation,Yakima Project, ¥akimz Federal
Building¥x, Yakima).

Origin of “ieton irrigation development traced back to 1890 with
plans for dive.ting glacial waters at head of *ieton River into Cowiche
wCreek.

Financial panic of 1893 interrupted project plans of indiviiuals.
U.S5.B, r.au of Heclamation interested, sent in crew of surveyors,lieton was

one o first western projects investigated under feclamation aAct of 1902.
B The Tieton Water Users Association was organized on March 10,1906.

0y «PRIL L",L()_ THE WA ter users authorized trustees to enter into
oontract with secretary of the interior for mnstruction of irrigation
works. Project envis.oned 12 m.le main canal for irrigation of 34,000
acres. Construction work of BRdoe Bumping Lake reservoir, canal, two
tunnels and smallel ditches spread out over three years and first
delivery of water to Naches Ridge was made in ray,1910. Luring first
year of operation 7,180 acres under irrigation
Original construction cost was %3,312,479; supplementary construction

and sup, lemental water supplyadded to cost#150,000 and $135,000.

lhis made construction costs per acre run from $93 to $110 per acre.

On February 14,1947,directors of the Yakima-lieton Irrigation
District, representing 1,300 farmers on 3} 20,000 gcres made the final
payment to government on construction, $19,630.98 and thereby the.Tieton
became the first feceral reclamation project in the west to completely
repay theéCOad@ofidda its cost to the government. In % 1946 alone the
Tieton Crop value , $18,326,008 was more than five times the federal

experditure.



(lowest along river)

United States Department of Interior, Kennewick Division,
Yakima Project. Rroject planning report No 1-5.35.1. boise, Idaho,

1947,

irrigable area of 27,682 acres. Includes Chandler power plant for
pumping to higher lands and for electrical production fed into Columbia

River power system.,

Diversion, at Prosser,

includes 16,693 geres of dry land
cash crops important, livestock uni portant
small geair, asparagus, sweet corn, potatoes, grapes, cherries, peaches,

a1falfa, pasture. Dairy cows, swine

Expansion of the Roza dibisiony €onstruction on Roza Division was kegun
in 1936, when completed 72,000 zeres of irrigable land to be served.

Gravitity unit of dibision consists of 45,000 acres, remaining 27,000
by pumping. Of total acreage 85 per cent lies south of Union Gap.

Ther return flows will drain to Yakima River below Synnyside Dam.

For Kennewick “ivision--Diversity of local markets there:Yakima
Fruit Growers, Pasco Growers I,c. C:urch Grape Juice Cop. Oregon Dairy
and Poultry rfroducts, lwin City Creamery, Royal Canning Co. Walla Walla

Canni g Co.



key:

lhe Yakima Federal *‘eclamation Project, the outgrowth of the

development of irrigation, occupies a strip of fertile land on both sides
of the Yakina River extending from Easton to Kennewick, a distance of k¥k
175 miles.

Ihis is the area developed by irrigation, first, from small stream
flow, ana then by irddgadd storage reservoirs and irrigation works to
bring land higher than river elevation under irrigation.

ithe irrigation season edtends from April 1 to October 31. During
the winter snow and rains replentish the storage .n the drained
reservoirs.,

Comprehernsive development was possible by passage of the fieclamation
Act in 1902. Even then some 120,000 gcres were partially irrigated by
private canals on the Yakima River and its tributaries.

#s result of a _etition dated January 28,1903 from citizens of
Yakima County to the Secretary of the Interior, cafddtGddad surveys,
construction etc. carried out by the Byreau of *‘‘eclamation.

Irrigation water is obtaired from the natural flow of the Yakima
River and its tributaries supplemented by storage provided in six
reservoirs ha ing a cowbined capacity of 1,039,330 acre-feet. ihe
reservoirs  ,and capacities, in order of corstruction:

Bumping 34,000 gcre feet; Gkmarx@remk

Kachess 210,000

neechelus 152,000

Clear Creek 5,830
Tieton 202,500 (Rimrock)
Cle Elum 435,000

Project works constructed or acquired by Bureau of ﬁeclamation,consist

of 1,250 miles of canals and laterals.

The Wapato division is separate. It is operated by tne U.S. I,dian

L Arntrd Aan TTMmmn mmm e mmmm



Synopsis of Lectures in the Short “ourse on Soils and  Irrigation,
State College of Washington,Institute of Agricultural Sciences and Community

College Service

Lecture II
By 1860 the census reported 752 irrigation enterprises sup,.lying water to
402,237 acres. By 1900 some 8,000,000 acres of wes.ern land were
irriiated. Most simple, generally diversion of water from nearby rivers
or creeks without need for storage rescrvoirs and expensive conveyance

facilities.

Irrigatior. development in washington parallels that of entire west.
= 1940 approximately 615,000 geres were sup,lied with water. Irri ated

acre.ge will reacr some 2,000,000 gcres as potential.

Lecture II
ihe Yakima River has within the boundaries of its watershed about
432,000 ac es of irri ated and neaily 656,000 acres of irrigable lands.
“he minimum flow recorded at Upion Gap over a 8ddd 23 year period was slightl;
over 1 ,500,000 acre feet. T is points out need for .Tregulation and wise

utilization of available sup_.lies.

All irrigation state. have laws which regu ate and protect wate rights.
In state of Washington a Water Code was passed in 1917. At that tiue only
surface waters were included under its jurisdiction. In 1945 a supplementary
act was passed, whereby surface water code was extended to include
control andregulation of ground waters. All waters within the
boundaries of the state, except t ose that have already been legally

ap.ropriated are now considered to be public wate s, and the state through
the supervisor of water hydraulics has the power to regulate and control

LRI X e ISP I SR - I 5 S _



Lecture IV--fleasuring irrigation, aldert Molenaar
Definition of te ms:
Units of vo ume Acre-inch--the volume necessary to cover one acre
to a depth of one inch.
Acre foot- +he volume nece sary to cover one acre to a depth of
one foot
Units of Flow
Gallons per minute-a continuous flow amoungint to a vo ume of one
gallon passing a point each minute of time.
Cu ic foot per second-4 continous flow amounging to a volume of
one cubic foot passing a point each secondoc time.
miner 's inch-A conti uous flow equal to one-fi ftieth (1/50th) Cubic
foot per second. 1t is the amount of water that flows through an orfice

one inch square under a heaa of four inches above the cenier of the orfice.
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! West Shore, 1887, pp 812

Sunnyside canal

Irrigation scheme in Yoakima-frticles of incorporation of the “unnyside
Irrigating Canal and lLand Company wore filed this week with the territorial
auditor and the asuditor of Yokima countye.

':he capita lization of the company is $%500,000 divided into five
thousand shares of ‘5‘100 each and the objects named in the articles filed

are brigfly as follows:

To build , maintain and operate an irrigating canal which shall have
its head &t or near tle pre sent head of the Komnewock ditch and to
carry water bnto the Sunnyside country; to build, maintain and operate
canal or other freight boats on said stream; to do a general milling
business; to locate townsites ; and to transact a general real estate
businesse.

The canal is to be twenty feet wide on the bottomand five feet in
depth.

“Yayton; J.G. Evans of Yakima

The incorporators are I.N. Muncy o
and fred C. Pettibone of Yhatcom. It 18 understood that the incorporatop
have business relatiors with cgpitalists whereby subscriptions to the

stock in the sum of $200,000 &pe already guaranteed.



Irrigation measurement laws.

U.S. Department of Agriculture Office of Irrigation Inquiry,Bulletin

No. 1, Government rrinting Office, 1893 , pp 82

Méadondigd Measurement of water
The unit of measure for water for irrigation, mining, milling, and

mechanical purposes in this State Shall be a cubic foot of water per

secord of time--Chapt. 4, sec. 1862.



Irrigation:

Constitution, state

Washington. Constitutiora 1 provision
lhe use of the waters of this State for irrigation, mining and
manufgecturing purposes shall be deemed a publie use. --art, XxI, sec 1.
(0 p. 75 , U.S. Dept of Agriculture offoce of Irrigation Inguiry
Bulletin No. 1, Washington Government Printing Office, 1893.
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lhe feclamation Act

Ihe title of the act, as all act titles, is explanatory.

An get ap.ropriating the receipts from the sale and disposal of
public lands in certain States and lerritories to the construction of
irrigation works for the reclamation of arid lands. (Act June 17,

1902,ch. 1093, 32 Stat. 388)

X0rOrOuPX6kx6xaAEOXNAPxDEOROROROBOXPXORO
Text of the complete act may be found on p. 9 of Federal fleclamation
Laws Annotated, United States Department of Interior, U.S. Government
Printing Office, washington;1931. On pps 10- 55 may be found

ammendatory and supplementary acts up to that date.



Smythe, William E-Conguest of Arid America, 1900, Harper bros.
irrigation older t an ..istory, it was never practiced upon any considerable
scale by Anglo_Saxons until the lurmon pioneers turned the waters of City Crec

upon the alkaline soil of Salt Lake Valley in the summer of 1847. 98 p.51
later

Greeley Colony in Cplorado , Riverside Colony in Southern California p 98-9

in far west the irrigable district is i closed between the Cascade and
:itter Root ranges and the drainage from these high mountains furnishes
more water than can ever be used to advantage..
The most important irrigation development thus far accompl.shed is
in the Yakima Valley. Here there are near.y four hundred m_les of canals,
some of them very large. The towns of North Yakira, rrosser and
Ellensburgh are the chief points in the irrigated portions of the valley.
A number of canals have been constructed along tle Wenatchee river a....

p 187.



Irrigatio: History: Heavy water use, need for storage

"The low water flow of the Yakima River amounting to 2,000 second feet wa

found to be practically all used by sixty canals at the time the

“eclamation Service took up the study of Yakiwa irrigation....

D.Cfﬂﬁénny, former supervising enginee. of the hfeclamation Service
in an address before the National Irrigation Congress at Spokane in
August, 9@® 1900, p 524, Pacific Monthly, Vol 26, No. 5, article,

Randall ®, Ho ard, Irrigation as the Homeseexer Finds It.





