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It i5 poasible that, to como of you, 1t Lo somowhat difficult to
vigualize jJust vdat use other than flood forecasting and a otrictly
acadenically interesting study of river bohavior can bo nade of tho
strean zaglng program of whiich each of you is an intepral part,

Of courso wo are all feriliar with the wse of information obtained
In the strowa paging progran by tho River Feracast Scetion of tho icather
Juromy in thelr forceasts of rivor conditions, Lbut wo also have in tho
Lrricated arca alons the irikansas River west Crom Garden City ono of tho
batter cxaples of tho day-to-day uso of ntreon gagling informatiosm in tho
azmialstration of the richts of users of vatoer from a gbrom. o :

“here ig, in thet areca, a group of eicht irripation canals, 011 having
rizhts to wator from tlo Arkansas River Top irrigatlion pwrposcs., Under tho
Water Aparonrilation Lam these are all vantod rights, eince all of tha
canals wmre in operation prior to the aprlicable date of that law on,,

Jue 23, 1915,

It vag found after the building of the canals in the lato 1880t and
the early 1690'a that soldom wag there sufficient water in tho rilver to

as a result, thoro grow up a great deal of antagonism among the ormers of
the soveral ditches for the use of the water, Ao an intorosting oide 1ipht
on this matter, I micht mention somo of tho other canal companies that wore
reososod and somo of thom wero actually chartored to "develop irrigation,
cenerate clectricity, build hotols, sell land and inswance, oto. otc.

and vhichk, had they all been bullt, would have required that tho river rn
in flood staro continuously to provide tho water proposed to bo diverted
fron tlo river,

In 1911, some of the moro solid oitizeng among tho ovmers of four of tho
canals pot togethor end with the backing of the thon axlsting Stato Water
Division, instituted a friondly suit in tho courts looking toward tho ocstabe
lishing of a rotation syotam of diversion of water from tho river in the"
beliel that each (lteh eould thereby ot culficlent wator at ono tirm to
satlsfactorily carvy on thoir irrigation cperatlon, instoad of oach cunel
cirivin: to tale 211 of the viator, with tho net rosult that nobody ol enough
to et the Job duno,

Atterpts woro medo at tho time to got all of tho canals (which aro
divided into, rouzhly, an upstroam group of throoe ditches and a dormstroan
group of fivo ditchoss to go into the rotation agreamont, but the upstremm
group wero not interested since they were in a position to got wator as ncoded,
This group has not to thig dato beon brought into the agicement and still cecmsg
to cot more than a fair share of tho available water supply, but it 1s ny
undorstanding that further offorts are in the making to get them into tho )
rotation systom cither by friendly suit or otherwiso, The prosent statug of

ose efforts are, so near as I can learn, that the upstroam boys have beon

notificd of the planned suit and the attorneyn for the dormstromm group- are
preparing thoir casce The attornsys have contacted owr office for certain
discharge information which was furnishod, but I bolisve that development o
have been a 1ittlo slow since that time, and 1t may bo soms timo beforo the
matter actually yets into the courts,
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participating
1912 that the suit be roopened so that thoy misht bo included, and that wag

gucccosfully under a court doerse vhich establichog tho ordoer of priority,
togother with tho rato of diversion and tho quantity of wator por rotation,
allocablo to cach of theo ditchess I uss tho tem Toperating succepafuliy"
soncwhat with {onguo=in=cheal because drought conditions during the paot
throe yrvars have mado irrigation with river water a gketchy proposition et
tho beagty hovever, what wator doog got down to tho irrigation canals can
be and sti11 ig divided on the oquitable bagis ootablished by the courts in
1911 and 1912,

Tho Amazon Canal is firgt in rotation, with a docrood capacity of 200 c.f,.z,
and a rotation quantity of 3,000 acre feete It 18 followed i1 order by the
South 3ide NDiteh with 200 ¢ofes, and 3,000 acra feotj tho Great Fagtorn Canal
vith 300 cefene aml 5,312} acro foot; the Farmors Ditch vith 250 Celene and
3,937} acro feot, end the Garden City Canal with 00 cufen, and 500 acro feot,
“ho mmber of rotations avatlabile to each ditch in any year 15 limitod only by
tho azount of water availlable and tho demande Tt will run threo to four
rotations in a nermal year and legs than that in a dry yoar, Tho Carden City
Canal had originally 1,500 acre foot per rotation, but in 1921, with the
approval of the courts, sold 1,000 acre foat of that amount to the Great
Fastern Canal, Tho method of arriving at the quantity available to each ditch,
or rather, the reason back of such division, 18 somothing that scems to have
beon logt dowm through the yoars, and all that we aro ablo to detormine now
is that a total river capacity of 1,050 cubic foot per second (and hor I wish
1t wero available) was divided up on tho basis of a specified number of 8liths

to each canal,

With the setting up of the rotation system of diversion of mater from the
Arkansas River by tho geveral canals, the problem of tho administratlon of tho
docreca came to tho fore and a water bailliff wag appointed to handlo tho dig-
tribution, Ho wag an erployee of and paid Ly tho Association formed anong
the participating irrigation companicess It was with the appointmont of tho
Water Bailiff that the matter of stream £aging camo into ita own in the
Irrigatod area of soutinmstern fansas,

5-/-/.."'4 g‘“ dive dune 1753 :
/?( In itay of 193l, a State law bocams operative which provided, anong other
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thinge, that "It shall be the duty of the Division of Water Rosources of the
State Doard of Agriculture, under the direction of its chiaf ongineer and other
officers and enployoos, to distribute the water in any natural stroam, among
tho several ditchos or wator users taking water from such streans, according

to tho rishts of cach ag adjudicated by court decrea, and it was with the
pessaze of that act that the administration of the water rights on the Arkanpas
lver becano & duty of the Water Resources Division, oOf course, it applies
only to the dowmstream group of five ditches, since the rights of the upstream
group have not becn adjudicated by court decreo,

The system of raging stations used in adninistering the canal water rights
at the timo puch duties fell to the Water Resourcos Division comprised soven
gtations each equipped with a recording gage, They woret omne on the Arkansag
iver at Syracusc, just above tho point at which the river water beconeo
avallablo to tho participating ditchesy ome at or comparatively necar the
diversion hoadgato of the Amazon Canaly the South Side Ditchj the Graat
Fastorn Canaly tho Farmerg Ditch and the CGarden City Canal and, finally, ono
on the Arkansas Niver at Garden City, oomo eight milos downstrean from the
diversion headgate of tho canal lowest dowm on the river,



The gages on tho canals are, of course, tho direct basis for the
record of diversions by each canal, but those on the river also serve
a very practical purposoc in administering tho rights on the river, For
Instance, the reading at the Syracuse station are used to detormine the
anount of wator availablo to the ditches in the rotation system and we
can tell immediately whether more than one ditch will be able to divert
water from the available supply. Measmrements at tho river stations are
computed as talen in order to detormine tho shift adJuatments that need
to be applied from day to day to the rating tables in order that our
Planning of water distribution may be on a sound basis. The station at the
State Line helps imneagurably in determining tho water supply availahle to
the rotation ditches after tho upstroeam ditchos have supplied thoir wantg
for water. * Thias is particularly true when water is boing called dovm from
John Martin Rescrvoir because it enables us to call for enough water to
supply the upstream demand and still have water avallable for one or two
of tho rotation ditches. The Garden Clty station sorves as a check to gee
that no water is escaping that can be used far irrigation purposos,

Due to the fact that the stream beds at all gaging stations were of a
sandy nature, causing frequent changes in tho volumo of water reprogsonted by
a given gage hoight, and considering the desirabllity of accurato recording
of the quantity of water paseing each gaging station, the policy of ‘weckly
measurements at each station was early establishod and has bsen continued
to the present, 0f course, bad roads in the earlier days, snow drifts and
other conditions of an adverse nature have at times prevented getting a
measurement each week, still a review of the record shows that the taking
of meapurements each week has been the ostablished practice for many years
and, since I took charge of the office at Garden City in June, 1949, I can
recall only one or two weeks when wo have failed to get a discharge measure-
ment at such of the canals as were running water when we made our measuring
trip. One of thoso times was when a blow=out caused me to upset our transe
portation putting both Howard and mysolf in the hospital and, since we are
the whole crow, it loft us a bit shorthanded for taking stream flow moasure-
nent a,

The systom of gaging stations involved in the administration of wator
rights on the river has, during the past few years, been expanded to include
anothor stution on the Arkansas River located near the Kansas-Colorado Statew
line just above Coolldgo, and ons on each of the group of three upstreanm
canals wiich aro tho Frontier Ditch, the Mamo Canal and the Ft, Aubroy Canal,

Whilo the upstream group of ditches are not subject to the terms of Court
Decrees under which the Division of Water Resources adminlsters water rights
on the river, it was found dosirable, or,we might 8ay, necessary to lecp an
accurato record of the diversions by these canals after a compact was reached
botween tho States of Colorado and Kansas conoerning the division of water
released from John Martin Reservoir, a Corps of Enginecors project located at .
Caddoa, Colorado, some fifty miles above the State Line,

The river station at Coolidge and the Canal Station on the Frontier Ditch
are the responsibllity of the Colorado District of the U, S. Geological Survey,
who are, under tho terms of the Compact, the responsiblo agency for maintain-
1ng tho so—called "koy stations" used in administering the terms of the Compact
between the states of Kansas and Colorados The Administration of that conpaoct
falls to "The Arkansas River Compact Administration" which 1s made up of three
administrators from cach state who are appointed by the respective Governors
and also a Chairman ropresenting the Federal Government on the administrative



croupe The deliberatlons of this Group arc also based largely cn informoe
tion obtained in tho stroan-gazing programe iven tho! thosa gtations belong
to Colorade, wo take a great deal of interest in thom amd includo thaa in
ouwr necasuring schedulo each ook,

These o staticns are equippod with automatic radio braodcast cquip=
nont, and we have in 1y homo at Carden City a lalicrafter Comerclal, short-
wave recoiving set by which at speclfied timos cach day wo can tune tho tro
statlong and detornine tho rage=hoight at tho tlmo. From tho zago hoipghts
we can work out thio amount of water available for distribttion among tho
soveral canals undor the torme of the cowrt docrees, This, as you can woll
gcoc, saves many hundred milos of driving during a bLusy Irrigation seagson when
1t is nocessary to make frequent adjustmonto in the distribution of the water
aumong the participating canals, The stationg are ebout seventy niles from
Garden City. .

The rlver gaging stations and the IFrontier Ditch are equippod with
Stavens continuous rocorders and 4hoso at Syracuse and CGarden City also have
Observers who report gage lioights each day, but the radio broadcasts at
Coolidze and the Irontier Ditch eliminaten tho noed for Obsorvers thoree Tho
two remaining upstream diteclios havo thirty~-day Stovenas recorders, since there
18 no imnmediate ncod for dotermining discharges from tho charts at these
stations, but the fivo stations involved in tho rotation gyotem diave We & L, L.
Gurloy clght-day recorders, I : ‘ ‘ R

These Gurley charts are pulled weckly or, moro often, as noeded to koop
tho discharge rccord for each canal current 50 as to be ableo to anticipatae
a date and tlme vhen a specified quantity of wator will have been diverted by
cach canal under its rotation and the necegsary adjustmonts mado at the heade
gateas to start dolivery of water through tho next canal in rotation., It is
not, of course, vossible to hit this anticipated time oxactly very often, but

‘careful keeping of tho gaging rocord makes the orror quite minor and quantie

tios of water run over or under a canal's specified rotation quantity is
carried forrard tc tho next rotation and this mothod has run into no dif-
ficulties with the canal opcrators to ny knowledge, and you can well believe
1o vhen T say that tho average ditch superintendent would be quick to roilster
a complaint if he thourht he was boing cheated out of a single second foot of
volumo or a single acre foot of quantity under his assigned rotation,

The irrigzation seagon, wnder terms of tha Compact betweon Kansas and
Colorado, runs from April 1 through October 31 of each year, and it is during
this time that tho ctroan~gaging program keeps us the busiest, but it is also
the time when 1t serves its greatest usefulnops in pernitting the proper

distribution of the available wator psupply among the canals having rights to

a vart of tho water,

During the winter soason, November 1 through tho following Narch 31, the
otream~zaging program is carried on the samo ag during the irrigation scacon
bocause usually one ar more of tho canalg runs soms water during each month,
particularly so in tho case of the Creat Lastern Canal whlch uses this winter
goason to replenish the water supply in Lako ¥McKinney for use during the
followling summer. Most wintor wator is "froo wator" which 1s the status of
water at times when thero is sufficlent water in the river to supply the wants
of all tio canalas, This should not be interpreted as meaning that thero ig
usually a large supply of water in the winter, but only that there is enouch
to suwrply the wants of tho canals that may be small or nonaxistent, It is
Poasible for any canal to Mcall charge” on any othor canal that is running



Mfrece—vater" which mecans that tho canal that callg charge wants tho rota-
tion system to bocomo operative even thourh thoy themsolves night not got

any water at the timos This calling charge is often resorted to by somo

of tho canals, especially during the winter esason, in order to put thome
gelvoa in a more advantageous position in rotation when the irrigation

geagson oncns upe From the farogoing it is easy to soo that the stream

gaging progrem in a year around thing in connection with river adninistration,
but 1t is nuch moro activo during tho irrigation scason wien all cicht canals
may bo diverting water at the sam timo,

Except for very diort intervals it has been a long timo sinco thero was
enouch water avallable to tring about this condition » but oven though it
would warit our talls off I would 1ike to meco it happen azain bezinning oboud
April lst and lasting for six or eiht weeko so that tho lrrigators could
really give their lend the soaldng 1t necds after moarly threc yoars of a

deficient vrator supnlye

It has boen sald of an irrigator that he can forgive you far Lurning domn
his barn, shooting his cow or seducing hig wifo, but when you otart messing
with his irrigation water you are in for recal troublo. Thin may ‘or nay not bo
true, but it has been my experience that if water righto are administered
with absolute impartiality, bacled up with carefully kopt stroam gazing
records both on the canals and the’ pource rivor, the average irrigator is a
pretiy reasonable sort of individual after all,
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