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CHARTS 

l. Map of Boise River, showing canal diversions. 

2. 2-L to 2-Q show the natural flow of the Boise River by days for the 
period from 1941 to date. The same information for the period 1895 
to 1940 is shown in previous reports. 

3. Shows main daily flow of Boise River for a 65 year period. 

4. And 4-A show monthly and annual flow of Boise River in acre-feet, 
for the irrigation years from 1894-95 to date. 

5. 5-A, 5-B, 5-C, 5-D, 5-E, daily discharge of aJ.l canals (Sections 
1 and 2) for irrigation season. 

6. Summary chart in acre-feet showing monthly and total canal diversions 
for the irrigation season . 

7 , Summary chart showing total annual diversions for all Boise Valley 
canals beginning 1940. The same information beginning 1915 is shown 
in previous reports. 

8 . 8-A and 8-B show daily disClharge of all principal tributary streams 
feeding water to Boise River below More's Creek for irrigation season . 

9. Two charts showing Boise River at Diversion Dam, canal deliveries, 
tributary gain, seepage gain and net gain, by months in acre-feet, 
and average daily flow in 24-hour second feet for the irrigation 
season. 

10 , 

11. 

12, 

14 , 

TWo charts for Section 1 of Boise River showing river at Diversion 
Dam, canal deliveries, tributary gain, seepage gain and net gain be
tween Diversion Dam and Star, by months in acre-feet and average 
daily flow in 24-hour second feet, for irrigation season. 

Two charts for Section 2 of Boise River showing river at Star, canal 
deliveries, tributary gain, seepage gain and net gain between Star 
and Notus, by months in acre-feet, and average daily flow in 24-hour 
second feet, for irrigation season , 

Show acreage under all canals in the Boise Valley. 

Shows acre-feet per acre diverted by Boise Valley canals for each 
irrigation season beginning 1947, 



CHARTS 

(Continued) 

17. Shows total discharge of drainage canals in Drainage Dist rict No. 2 
for the irrigation season . 

18 • . iiwo charts showing total discharge of all drainage canals in Drainage 
Districts Nos . 3 and 4 for the irrigation season. 

19. Summary chart of the return flow t o Boise River between the Government 
Diversion Dam and Notus for 15 year period. 

20. Shows distribution of drainage water to various canals. 

21. Shows Intervenor Decrees on Boise River (Intervenor& in the Stewart 
Decree), giving priority number, date and amount decreed . 

22. Showa changes in point of diversion of' decreed rights on Boise River. 

23. 23-A, show transfers or decreed rights on Boise River. 

24. Condensed chart ot Stewart Decree showing dates of priority and 
amounts decreed. 

25. 25-A, 25-B, 25-C, 25-D, 25-E, 25-F, 25-0, 25-B are charts showing 
the Stewart, Intervenors' and Bryan Decrees grouped under canal. 
headings. 

26. 26-A and 26-B are charts in second feet showing decreed rights 
(Stewart Decree) and natural tlow at Diversion Dam necessary to fill 
same. 26-C is a chart in second feet showing decreed rights (Bryan 
Decree) and natural tlow in second feet necessary at Diversion Dem 
t o till same. 



ORGANIZATION 

The Boise River Organization for 1961 was the same that it has been 

tor several years past. It includes a Chairman and Secretary, a Water

master, one Assistant tor a few months during the summer, and a part-time 

stenographer. 

The Advisory Cormnittee, me.de up of nine members including the Chair-

man and Secretary or the Waterusers, was again elected at the annual 

meeting in March. In addition to the annual meeting held in the tore-

noon proceding the annual meeting of the Waterusers on the first Monday 

in March, at which time a tentative budget is prepared tor submission to 

the general meeting, other meetings are held during the year at the call 

ot the Chairman t o consider various matters affecting the waterusers. 

The Advisory Camnittee, elected at the annual meeting in March, was 

u tollova: 

John Demond, Chairman 
O. L. Greer, Secretary 
Ernest Anderson 
o. w. Bunton 
Wm. Re111olds 
Wm. Wymer 
W8lM Naugle 
Estel Putman 
M. A. Watkins 

eoc,»er&tift ua1atemce is rendered by the Board ot Control in current 

~ records, maS.Dt&ining phone to Arrowrock, etc., tor 

1141•• - 1ft lflf• :I.a PWD• 

llllil1!lMM•••ii.rlilN nndere4 by tbe u.s. Geological Sur-

lll•IJll:Mlia~ ot BoiN Riwr at wcq Peak, 



'rhe splendid assistance and cooperation rcnc1oro<1 by the D ~u~ n o ll\• 

,, t1on Engineer and the personnel of that oi'fico hr.io been morH hcJ1>t111 n IJ 

ill t1.tteG, and appreciation is hereby cxp1·esac<l. 

DEX;REES 

Stewart Decree: 

The old water rights from the Boise Ri vc.r uro .inc l.U<1cct In Che (loo,. •, 

~n the case of FARMERS COOPERATIVE DITCH COMPANY, 8 COl'J)Ot'UCl.011, vu. n .tVJ•ll

SIDE lRRIGATION DIS'ffiICT, LTD., a Corporation, et al, signed uy Vlstrlcl: 

Juogc George H. Stewart January 18, 1906, conunonly rcforl'od to no tho 

"Gtcwnrt Decree" . This case was appealed to tho Supreme Court nn<l o.ff11•med 

ae to priorities and acreage, but remanded to tho District Coui·t ror lhc 

eolc nnd only purpose of determining the duty of wutcr . In .l.$]111 tati t I mony 

woo ta.ken before the court as to the duty of wnter o.nd wuo t1·onncribod, 

which consists of approximately 2,630 typewl"i tten })Ugco . Tho :r lno.l dt'croc 

of the court as to the duty of water has neve1· been entci:c:d. However, 

Judge Ed . L . Bryan, Judge of the District Court of the SJ!.'Vl!:N'rll JUl)lClAL 

DISTRICT of the State of Idaho, issued a continuing order on Moy 31, 1919, 

which ia still in effect, providing for the diotribution of l,ho w11tc.ws of 

Boise River in the following manner, to-wit : 

"The various rights , as adjudicated in the oo-cnllcd "Stcwort J:>ccl'cc" 1 

shall receive 100 percent, until the natural flow of the wntcru or Boieo 

River shall decrease, until all the rights in said decree cmmot 1·ecoi vc 

100 percent, at which time the various rights as adjudicated 111 the so

called "Stewart Decree" shall first be cut to 75 percent of the amount 

ot water decreed by the Stewart Decree as the natural flow or the Boise 

River 4ecreues, beginning with the latest rights and proceeding to the 
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earliest rights in the order fixed in said Stewart Decree, and after all 

of the rights shall have been reduced to 75 percent of the amount fixed 

in the Stewart Decree , should the natural flow of the waters in Boise River 

decrease below the amount necessary to supply said 75 percent of the water 

rights as decreed in said Stewart Decree , then the various rights beginning 

with the latest and proceeding to the earliest, as aforesaid, shall be re 

duced to 60 percent of the amount specified in the Stewart Decree, and 

60 percent of the amount decreed in the Stewart Decree is hereby fixed 

and determined as the highest duty of water for year 1919 . 

Br yan Decree : 

I n the SEVENTH JUDICIAL DIS'IRICT of the State of Idaho, Judge Ed , L, 

Bryan signed a decree on February 14, 1929, in the case of PIONEER IRRI

GATI ON DI STRICT vs , AMERI CAN DI~H ASSOCIATION, et al, commonly referred 

t o as the "Flood Water Suit11
, or "Bryan Decree" . All rights decreed in 

t hi s case are made subsequent to the Stewart Decree . This case was ap

pealed t o the Supr eme Court where it was upheld as to some of the rights 

involved but remanded to the District Court for retrial on the question of 

the duty of water and also for the purpose of determining certain other 

right s, 

On January 30, 1932, Judge A, 0 , Sut t on signed an order temporari l y 

establishing the various rights in the Flood Water Suit and providing 

for a duty of water similar to the 11 Slid.1ng Scale" in the St ewar t Decr ee . 

On June 23, 1933, Judge Chas. E, Winstead of t he THIRD JUDICIAL DIS'IRICT, 

sitting as Judge in the SEVENTH JUDICIAL DISTRICT for t he State of I daho, 

signed a continuing order making the order of Judge Sutt on f or 1932 ef

fective tor 1933 and continuing. This order has remained in effect since 

that time . 
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Charts 26, 26-A and 26-B relate to the Stewart Decree and show the 

following information: Number of priority, name to whom decree was 

lesued , amount of decree in second feet, showing 100 percent, 75 percent 

&nd 60 percent, and section of river in which point of diversion is located . 

It also shows the a.mount of natural flow necessary at Diversion Dam to fill 

the various rights in the Stewart Decree, including intervenors, to 60 per

cent , 75 percent and 100 percent. In computing the amounts necessary to fill 

the various rights in this table, it is assumed that the return flow will 

fill the first 35 rights to 60 percent of the amount decreed. It is also 

assumed that the return flow to sections 2 and 3 of the river would fill 

the rights with points of diversion in those sections of the river to 75 

percent of the a.mount decreed. 

Chart 26-C shows the decreed rights contained in the Bryan Decree or 

Flood Water Decree. It shows the date of priority, name of the wateruser, 

to whom the decree was issued, amount of decree in second feet, showing 100 

percent, 75 percent and 60 percent. It aJ.so shows the amount of natural flow 

necessary at Diversion Dam to fill the various rights in the Flood Water 

l)el'ree to 60 percent, 75 percent and 100 percent . 

BOISE RIVER RUN-OFF AND AVAILABLE WATER SUPPLY 

The total flow for the caJ.ender year 1961 was 1,183,556 acre feet and 

tor the irrigation year was 1,176,726 acre feet. Snow surveys indicated 

a less than normal water supply as of March 1. Irrigation started about 

the middle of April and demand for water reached a peak in May and con

tinued etrong the balance of the season. PracticaJ.ly no water was wasted 

and there was little damage from erosion aJ.ong the river. The river flow 

did not reach 10,000 c .t.e . at any time during the year. The highest flow 

wu 7,610 cubic feet per second on May 31 and the lowest :flow was 483 cubic 
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feet per second on August 9. '!be gates at Lucky Peak were closed October 

14. 4o c.f.s. was passed f'rom November 10 to 22 when the gates were again 

closed on account of repair at Lucky Peak. 

CANAL RIDULATIONS 

It was necessary to begin canal regulations June 18. 

Charts 5 to 5-E inclusive show the canal diversions for the period 

from April 1 to September 30. 

Chart 6 shows the monthly and total diversions for the Boise River 

for the irrigation season. 

Chart 7 is a table showing the return flow, canal diversions, winter 

diversions and winter waste for the entire Boise Valley for each season 

beginning 1940 to date. Previous reports shCN the same information, 

1915 to 1939 inclusive. 

'fflIBUTARY GAIN 

Data were gathered and canpiled on all principal. tributary streams 

feeding water to Boise River below More's Creek . 

Charts 8, 8-A and 8-B show the daily discharge ot the tributary streams . 

BET GAIN 

Chart 9 ahova the total flow ot the Boise R1ver passing Divereion Dam, 

canal cteliveriea, and gain to the river by montts in acre-feet, and also 

average 4&1q now tar each month during the season. 

RIVE J'WCiVATIOB 

9- r:l.wr tlow vu veq •t.ead¥, there be1Dg veey tev fluctuations. 

•••dla: ,...Jft Lwtllr Pelk ee11et1me• re8Ulte4 1D a •lilhtly obup4 



discharge . The gaging station below Diversion Darn was in operation during the 

cntil'c 1961 season with very good results and it will be operated during the 

1962 season. 

CLASSIFICATION OF RIVER 

The Boise River naturally divides itself into three separate and distinct 

parts. Section l includes the part of the river which lies between the Govern 

ment Diversion Dam and the Caldwell High Line Canal about a mile below the town 

of Star. Section II includes that section which lies between the Caldwell High 

Lines Canal. and the Notus Bridge, Section III includes that part of the river 

between the Notus Bridge and the Snake River. 

SECTION I 

Chart 10 shows the condition that existed in this section during the period 

July l to September 30 inclusive. The average net gain in this section per day 

during this period was 306 second feet . 

SECTION II 

Chart II is a table showing the condition that existed in this section 

during the period July 1 to September 30 inclusive. The average return flow 

per day du.ring this period to this section was lll7 second feet . A considerable 

amount of water from Black Canyon project has come into this section of the 

river since 1950 and the return flow has now become a sufficient quantity so 

this section requires practicaJ.ly no regulation, 

sreTION III 

The return flow to section III was sufficient to take care of al.l rights 

in this section during the entire season, and therefore no regulations were 

required, In fact, during al.l the years on record on the distribution of 

the water• or Boise River, beginning with 1914, there has been only one year-

1931· during which it was necessary to regulate diversions from this section 
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of the river, and during that year it was not necessary to run water past 

the Notus Bridge to supply the rights below. 

The final determination of the duty of water, both in the"Stewart Decree" 

and i:he "Bryan Decree " , is still pending in the District Court at Caldwell, Idaho. 

The writer's views are pretty well expressed in the following quotation from 

"REPORT ON CONSUMPTIVE USE -- NET DUTY OF WATER -- As Related to the Proper 

Adjudication of Water Rights on the Boise River", by W,G . Steward , Mr, Steward 

was formerly employed by the United States Reclamation Service in charge of 

Hydrographic work on the Boise River, and also for several years he was an 

instructor at the University of Idaho on the same subject. He had made a 

very comprehensive study of the duty of water, especially on the Boise Ri ver, and 

was well qualified on that subject. For these reasons the following quotations 

are submitted with the endorsement of the writer: 

1, "That a duty of water, if established, should be subject to change 

when conditions warrant. Conditions are continually changing. Our knowledge 

and methods of irrigation are 1m1roving. An arbitrary duty that would meet 

all requirements today might prove entirely inadequate fifty years from now. 

Posterity should not be handicapped by our present day limitations. 

2 . "A duty, if established now, should be construed to mean a headgate, 

duty, or duty at the point of diversion . 

3. "The best information at band today would indicate that a duty, if 

established, should conform very closely to the so-called "sliding scale", 

as provided in the order issued by Judge Ed , L. Bryan on May 31, 1919. That 

if the present law does not permit the court to render a decision on the duty 

of water conforming closely with the above suggestions, the water users of the 

vall.ey shoul.d arrange, by stipulation, for the delivery of water along the 

above suggested lines until such time as conditions have changed so as to 

warrant new di•tribution. 
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4. "That an exception to the 'sliding scale' should be made in ~he 

case of porous-gravel, river bottom lands, lying adjacent to and under the 

upper section of the river as per the Stewart Decree, to the extent that these 

lands should be allowed to divert such a.mount of water as their crops require 

and at such times as it is needed, said diversions not to exceed 1.10 miner's 

inches per acre. This, because no matter how much is diverted, all but a 

very small a.mount almost immediately re·turns to the river flow. To do thi s 

a system of r -:>tati on among themselves should be required. 

5 • "That said lands entitled to above exceptions should be determined 

before a decree is entered or stipulation is signed. 

The court order providing for the "Sliding Scale cuts", under which the 

Boise River has been operated for about forty years, has proven very sati s

fa.ctr,ry when the entire valley is taken into consideration. This court orcte ... ~ 

is given in full on Page 2 of this report. 

Chart 6 shows the amount in acre-feet diverted each month and the total 

amount diverted for the season by the canals in the Boise Valley. 

Chart 14 is a table showing acre-feet per acre diverted by Boise Valley 

canals for each irrigation season beginning 1947. A s i milar record showing 

the acre-feet per acre diverted for 18 principal canals in the Boise Valley, 

beginning 1916, may be found in previous annual reports. 'Ihe amount shown 

unae:r the column "Acre Feet Per Acre" cannot be construed as a duty of water 

for the lands of the Boise Valley, due to the large and varying quantities 

of return flow water picked up by many of these canals. 

DRAINAGE 

Chart 17 shows the total drainage discharge for Drainage District No, 2 

tor the current season and a summary for the same. This drainage district 

embraces an area ot 29,000 acres situated on the north side of Boise River 

between tbe City ot Boise and the canyon near CaldWell, 
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ChaJ.·t lS is a table showing the dischnrge or lt11. <.ll't\!110 Ju l11J l,li n,•tilu• 

~e Dist.ricts Nn,3. 3 and 4. Drainage Distric t. No . 3, r1•cqufl1tl, ly 

·as 'the South Boise Dra.ina.ge District", is a i tuatcci 1n Hout II lln I fl tJ. 

This district, comprising an area of 4,200 acres, hew rout · d!.'ftl111J1-&1 u~1u1l n , 

all outlets emptying into the Boise River • Dra1nage Dl 11 ~d c t No, 11 I' rMJ "" 1 l!J I v 

:-efe~!"ed t.o as the "Thurman Drain", comprises an arou. or n.m~i·ox l11tfl t.ri ly iJ 
1

1iO() 

ac!'es and is sii:uated south of the Boise River and oppoo1tt..: Uu Luw11 111 1,:,,,.,.11, 

This district has only one outlet to the Boise Rjvec. 

Chart 19 is a table shoWing the average return fl.ow to th1· no 111c HI vc 1 

fo_!' e. 15 year period. 

Chart 20 shows the method used in apportioning I.he cl1·«iinitH~ Wf\ Loi• LQ 

~ e various canals under the several court orders . 

INTERVENOR$ 

Chart 21 is a table showing the decrees obtaJm..d l>y I nlo1' Vt>IIOJ·r1 I II l.hr, 

case of' Farmer s Cooperative Ditch Company, Plaint.Hf , vs. Htvc1'Hlclt' 11·1· lp;nt ln11 

Dist~ict, Ltd. , e t al, Defendants. 

CHANGES IN POINT OF DIVERSION 

Cb.a.rt 22 is a table showing the change 1n the i>o1nt or ulvo1·t1llll1 111' 

decreed rights on the Boise River as recorded l n th~ ort'lce ul' the, !ltnlf" 

RecJ.amation Engineer. 

TRANSFERS 

Charts 23 S.Dd 23-A are tables showing the transfer of <.lo~t·c·cz<l r lt5ht..fl 

on tbe Boise River bas recorded in the office 01' th~ State Ht,l'J.amu.t.J l..'II 

F.ngineer. 

S'rm.lART DECREE 

Cb&rt 24 1e a condeased table of the Stewart Decree • A 11na.Ll c il'ul" 

at tbe left at tbe date at priority ahowa that the right 1• aupp.Ued by 
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Charts 26, 26-A and 26-B are tables showing decreed rights contained 

in the Stewart Decree and the natural flow at the Diversion Dam necessary 

to fill the same. 

STEWART AND BRYAN DECREES GROUPED BY CANAL BEADINGS, 

These tables, Charts 25-A to 25-H inclusive, have been compiled for 

the benefit of those canal companies which have more than one date of 

priority. These tables also include the transfers and changes in point 

of diversion. They show the date and a.mount of each priority and the 

total a.mount decreed. 

BRYAN DECREE 

Chart 26-c is a table showing decreed rights contained in the Bryan 

Decree and the natural flow necessary at the Diversion Dam to fill the 

same. 

WATERSHED 

The following is quoted from the 1947 report: 

"The question of watershed protection will always be a paramount 

importance to the waterusers of Boise Valley. It is regrettable, however, 

that matters of this kind the people of the valley generally are too much 

inclined t:o take the ati;itude of "Let George Do It". The preservation of 

present day waterusers but for generations yet to come, should have the 

constant attention and consideration of all concerned. It is the opinion 

of the writer that this resource, which is of such importance to the 

entire populace of the Boise Valley, should remain under federal control." 

STORAGE WATER 

As of March 1, there was 38,481 acre feet of water in Anderson Ranch 

Reservoir, 245,o40 in Arrowrock and 35,500 in Lucky Peak. No water is being 

released from Anderson Ranch Reservoir, 949 c,f .s. from Arrowrock and llOO 

c,f,s, from I».~ Peak to Lake Lowell, and no water is passing Diversion Dam. 
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FLOOD CONTROL 

With three dams on the river, flood damage should be held to a rninl

mum. There will still be some damage along the river from erosion until. 

such time as protecting levees can be built in certain places on both 

banks of the river. 

An agreement has been entered into between the Army Engineers, the 

Bureau of Reclamation and the waterusers whereby Arrowrock, Anderaon and 

Lucky Peak Reservoirs will be used jointly for both irrigation and flood 

control. It is anticipated that this arrangement will make control of 

the river effective to the point where no more than 6500 second feet of 

water will ever need to pass Diversion Da.m, 
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COST REPORT - 1961 

Wo.l i 1•111na t, , 1• f3u.lo.ry. • . . • • 

/\ooloCo.l\t Wnl.c1·me.ster Salary . 

. . . . 
. . . 

\'1"11 Ml loogo . • 

Ml 01,,) I l lll\C'OUB , . . . . . . . . . . . . . . . . 
. . . . . . . . . . . 

\)ll'h•o Hant . 

:JI Pll1)P,1'B.J>hic Services . 

. . . . . . . . . . . . . . . . 
:Ju~ I a.I. Occuri t y Tax. 

t\1\1.>W :h,rvoy . . •• • , . . . . . 

. . . 

.. ' . 
... , 

. . . . 

. . . 

:~t 1000 . 00 

,1 l~'J,00 

1.169. c,U 

u«)O . r)J1 

1.G·t .G~ 

ri.o .oo 

J1l1<; ,00 

2!>0 , J( 

J '(6 . ~l 

?00 ,00 

Sub-total, ..... . . .. , ....... .. $10,J00 ,45 

(:)er•vlce• rendered by Boise Project Board of Control .. . , •.. :t, '(80 .00 

'roTAL COSTS TO WATER DIS'.IRICT 12-A FOR 1961. • • • • • • • , • $U,280 ,45 
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CONCULSI ONS 
1. That the records and data substantially as compiled in the Water-

master
1 
s report for tne past thir'ty years should be continued. 

2 . Tha t the river na"CUrally divides i'tself into three sections during 

the low wate!' period. 

3. Tha't the river can be completely dried up at the lower end of 

Section I without injury to the rights in Section II during the low water 

period of each irrigai;ion year . 

4. Th.a~ the return flow is a vital factor and must be considered in 

the operation of the river. 

5. That the transfer of water rigb"ts from Section II to Section I is 

injurious to the rights already existing in Section I and should not be 

permitted. 

6 . 'lbat the consi;ruction of drainage sys-rems in the Boise VaJ.ley has 

changed the irrigation requirements within these districts. 

7. That by reason of the construction of these drainage canals cer

tain waters which were formerly lost i;hrough seepage, evaporation and 

deep percolation, or reached t.ne river during the winter months, are 

probably now reaching the river during 'the irrigation season and made 

available for irrigation purposes. 

8. '!bat the question of pro"tect,ion of the Boise River watershed 

should have the cons tart. att.ention anci consideration of the people of 

this area. 

9. 1bat a reasonable program of research work should be continued 

by the u.s . Forest Service on the Boise River watershed for the purpose 

ot determining to what exter:t the resources of the watershed may be 
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utilized without being injurious to the inherent rights of the waterusers 

who are dependent upon this resource for a livelihood. 

10 . That the knowledge and dlita upon which a permanent duty of water 

must necessarily be based are constantly being improved and increased. 

11 . That an arbitrary duty of water, if established, should be subject 

to change from time to time . 

12 , That the "Court Orders" under which the Boise River has been 

operated for approximately 50 years have proven very satisfactory to the 

Boise Valley as a whole. 

13. That if the so-called II sliding scale" should be fixed by the 

Court as a permanent duty of water for the Boise Valley, then an exception 

to said "sliding scale" should be ma.de in the case of certain river bottom 

lands. 

14. That mining operations within the bed of the Boise River and its 

tributaries should not be permitted, 

15 . That efforts should continue to be made for the construction of 

protective levees to relieve erosion in certain bad places along the river . 

************ 
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15 1, 15 15 15 15 ·~ 15 16 16 16 16 10 16 16 16 16 I'!> 16 

52 51 5) 48 47 46 45 45 46 46 47 47 48 48 49 49 4') 49 ,4Q 

~ " 53 52 51 5) 49 49 49 4') 4') 49 49 49 ~ 49 49 ~ 49 

• 32 36 36 36 )I 32 32 32 2R 28 28 28 if3 if3 28 28 28 28 

51 53 ~ 54 54 54 54 54 53 53 53 53 54 54 54 54 54 55 55 

10 10 10 9 9 9 10 10 9 9 9 8 8 9 8 8 e 7 7 

4 4 4 5 ' 5 5 6 6 6 7 7 7 8 8 8 8 e 8 

" 13 13 13 13 13 II II 11 II II II II II 11 II II II II 

M4 140 136 134 132 130 128 12f> 124 12? 120 t20 119 t18 114 110 l()e) 102 98 

l'70 ,eo ,., 1eo 160 164 166 168 1'5e 172 174 178 I~ 185 IS7 18, I~ IS} I~ 

II II 12 13 u 14 14 15 I~ 15 15 15 M 14 14 '4 13 13 13 

!2 • • 28 • 18 18 18 18 18 18 18 18 18 18 18 16 16 14 

_, - .. - 5a4 '51() s, '5lfl 585 533 51!5 9 $2 $5 ~3 ,:11 5EM 580 570 



CHART te. e 

20 21 22 23 ai 25 26 'ZI ~ ~ ~ 31 

2'2 22 22 22 22 22 22 ii 22 22 22 648 
3 3 3 3 3 3 3 3 3 3 3 90 

20 20 2:> 20 21 21 21 21 21 21 21 'Y:>7 
14 ~ 14 14 14 14 14 t4 14 14 14 419 
5j (i() ro fl) ro ro (IJ 61 61 61 61 1641 

82 81 81 61 00 9:) 00 79 79 7} 79 2461 
36 34 33 32 3) 28 Z7 26 a:> 2o 26 l432 
56 ~ 55 55 ~ 53 53 S2 2 2 52 1700 

6 6 7 7 8 8 9 e 8 8 9 231 
12 13 12 11 II 10 9 8 8 7 7 3W 

18 18 15 15 15 13 I) 13 l'3 13 13 655 
78 78 ~ ee 9rt 96 98 102 106 115 124 3427 

163 16~ 163 1'58 172 170 170 168 169 168 150 5336 
It 10 10 ::} a 7 7 0 8 8 8 417 
28 28 2'd 3) 32 34 38 42 44 48 ~ 1106 

~ 600 &rl 605 624 619 624 6Z7 633 646 6'5.> ~ 

21 21 21 21 20 20 2'.) 2') 8) 8) 2) 20 634 
3 3 3 3 3 3 3 3 3 3 3 3 93 

14 14 t4 14 14 ~ 14 14 14 14 14 14 503 
16 16 16 16 16 16 16 16 lo:> 16 16 lb 478 
46 47 47 48 48 41) 49 49 49 49 49 ~' I~ 

49 49 49 49 49 ~ 4 ~ 49 49 49 49 49 1721 
28 28 28 28 ~ ~ 28 28 28 28 a1 28 ~ 

53 53 53 54 54 54 54 54 55 :5 55 55 1649 
9 9 8 8 9 8 8 8 7 7 7 8 29; 

6 7 7 7 8 8 8 8 8 8 a 8 163 

II II II II 11 II II II II II II II m 
IZ? 120 120 119 118 IJ.4 110 106 102 98 94 94 3678 
172 1'14 178 I~ 195 197 HP IC9 100 185 185 185 ~ 

15 IS 15 t4 14 14 14 13 13 13 13 13 378 

IB 18 18 18 18 18 18 16 16 14 J.4 14 I~ 

~ 585 9 512 $5 !!113 ~· 58' 5a> 57,) 566 ':161 19346 



TRI M ARY ANO RCTtl!H Fl 

IRR IGATION Sf.A 

NAME or TIHaJTAAY AWJST 
2 3 4 5 6 7 8 9 10 If 12 13 14 15 16 17 11>,AIAAOE DI STRICT 13 18 IS 18 18 18 ~VIS WIN 3 18 ,e 19 10 19 17 17 17 17 ,, 

1l1LRYN'i (J(AIN 3 3 3 3 3 3 3 
15 15 

14 14 14 3 3 3 ' 3 3 3 3 3 IQIS( SE:IER M M M 14 , .. 15 15 15 15 15 15 15 t6 16 16 15 15 
OOLE ~IN l6 16 IG 16 16 f6 16 16 16 ~ 16 16 16 16 16 5) ~ 5) 51 51 51 5'.) ~ 5) 49 49 48 48 47 47 46 
9JVTH MIOOLETON ORA IN ..a 5) 52 54 ~ 53 l{)RTH IIIOOLET~ ORA lk 8) 62 64 66 ~ 70 7Z V 26 25 24 

74 1l5 79 79 
HARTlCY 00A ,,. 23 22 21 20 19 18 17 16 15 f3 55 55 ~ 55 5'5 

'M 12 15 
Mru. IS IASTE " 54 54 54 54 '5 55 55 " 5S 55 5S 7 6 5 !MS(),4 CREO< 6 5 5 4 5 6 7 9 9 10 ,o II JZ 12 8 8 8 8 8 8 e 8 7 7 8 8 9 9 ,0 Q 8 
IIU.Oft CREO< 11 ti It II II II II II ~~ CAAIN II II II II II " " II II 00 86 82 78 74 70 64 65 64 63 l~ IAN CRCI.I( 6Z 61 60 ~ 53 '51 5S 181 179 17& 173 171 tel9 167 165 ·~ "' 16,3 1615 157 18) 1$ 16? 169 HARr ...£.Y Gl.l.CH 
flVt WILE CREO< 

M 13 13 M 14 15 15 16 16 17 17 17 18 18 re 19 19 
'4 M 14 14 ... 14 14 54 14 14 ... M 14 14 14 ' 14 M 

TOTALS 5!56 549 ~ 538 533 528 5a) 522 521 921 523 ,za 53:) 532 531 533 533 

SD'Tfl!BER 

~ INA~E DISTRICT #3 21 21 21 21 21 21 21 21 21 21 19 19 19 19 19 19 19 
OAVIS DRAIN 3 3 3 3 3 3 3 3 3 3 3 l 3 3 3 3 3 
~N DRAIN ... 14 14 14 14 14 14 14 14 '4 13 13 13 13 13 13 13 
allS£ SOWER •• 14 M J4 14 12 12 12 12 12 12 12 12 12 12 12 12 
EAGLE DRAIN 48 48 48 48 49 49 49 "1 49 49 49 4} 49 49 49 47 44 

OOUTH MIDOltTJi ORA IN 66 66 64 64 62 62 60 60 '8 !58 !58 56 56 55 56 56 55 
t«>RTH IUOCl.(TON cm IN 41 41 . 41 39 'SJ ~ ~ 71 "9 "9 35 3S 35 35 35 l5 35 
HARTLEY DRAIN 64 64 62 62 60 60 58 !13 58 56 55 56 54 54 54 52 5? 
Pt!Yl.LIS WASTE 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 
IMSON CREEK 4 3 3 3 4 4 4 5 5 5 4 4 4 5 5 " 6 

tlU...OW CR(O< 21 -21 21 21 21 19 19 19 15 15 15 15 15 15 15 15 15 
~ DAAIN «> 40 42 42 44 48 ~ !58 66 76 88 94 toe 110 110 110 114 

l'lilOIAN CREE>< 163 163 163 163 160 16) 210 205 201 195 ·~ ·~ 1se 190 205 205 ~ 
1-'AATI.£ y Cl.l.CH 21 21 21 20 a, a> 19 19 19 19 19 18 18 18 18 18 ie 
FIVE MILE CREE>< 18 18 18 18 16 16 16 16 ,e Z2 25 28 31 35 J5 35 35 

TOTALS !!15) 549 547 544 539 ~ !586 588 ~ ~ 603 qY) 625 634 641 600 oJ] 641) 



TRIMARY AUO R(T~ flOI TO OOISE RIVER 

IMl ll~TI~ SEA~ Of' 1961 

AUi.lJST 

13 M 15 16 17 18 I? 20 2t 22 23 24 25 26 'Z7 28 29 ~ 31 

17 17 15 1'5 11 17 17 1g 19 22 22 22 2'l 22 22 22 22 22 22 
3 s 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 M , .. 14 J,4 
16 16 16 16 16 t6 16 17 17 17 17 17 17 17 17 17 17 17 17 
48 48 47 47 46 4Q 45 45 44 44 43 43 44 44 45 45 46 46 47 

72 14 "M 79 78 71 76 75 74 73 72 71 70 fB 68 (l6 66 66 66 
15 \,4 13 12 15 18 21 ~ 'O 30 33 35 ~ 42 43 ,44 43 42 42 
'-5 '5 5"5 55 ~ 'S1 ~ '1 (I:) 61 62 63 64 66 68 f:.I) 68 67 65 
10 10 II 12 12 I '3 13 14 '4 15 14 14 13 12 12 13 13 13 13 
9 9 10 9 8 7 6 !5 5 4 4 3 3 5 5 6 6 6 6 

u ll II 11 II 13 13 13 15 18 18 18 25 25 Z5 25 Z5 23 Z3 
eo ~ 5 ~ 56 'Y.5 54 ~ 52 51 52 52 52 52 52 &> 48 46 42 

ICS, I~ l(J) 169 t69 16') I~ 1$ 169 166 1(0 166 166 166 166 166 163 &63 163 
18 18 18 19 19 18 18 19 19 20 a:> 21 21 22 l2 23 23 Z3 23 
14 l4 14 ' 14 14 14 •• 14 14 14 14 16 IS 20 25 Z5 25 23 23 

9) 532 531 533 533 ~ 538 544 547 SlS3 565 ~ '572 ~ '88 g ~ 574 5(7;) 

SlYTE:M&R 

19 19 19 19 19 19 21 23 25 23 23 21 21 21 21 21 21 21 21 
I 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
13 13 13 13 I! 13 13 13 13 13 12 12 12 12 12 12 12 12 12 
12 12 12 12 12 12 · 12 12 12 12 12 11 II II " II 11 11 11 

~ .4Q 49 49 47 44 41 39 39 '1'1 71 35 35 35 35 35 35 35 35 

'6 ~ ~ 56 56 5S 54 54 54 58 64 64 64 64 62 62 62 62 62 
35 35 35 !5 35 35 3' 34 32 3J ~ 28 28 a. 24 ?2 22 22 22 
!!fie 54 !i4 54 52 52 48 48 46 "6 46 42 4Z 42 42 42 38 38 38 

12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 

4 4 5 5 & 6 7 7 7 7 7 7 7 7 7 7 7 7 7 

,, ,, 
" 15 I :5 15 17 19 25 25 25 Z3 19 19 19 19 19 19 19 

94 IOO 110 110 110 114 118 132 138 146 144 142 136 I 3fl 138 138 138 138 138 
195 1"8 198 ~ 205 ~ 210 2~ ZP ~ ni 224 224 224 23S 2.aS ~ Zlt3 ~ 

19 18 18 18 18 18 18 18 21 21 21 21 21 21 21 21 21 21 21 
28 31 35 35 35 35 41 52 52 61 64 64 64 64 64 64 64 64 64 

eoo e 634 641 633 ~ 649 ~ 6W 718 7'8. 700 701 (;fJ7 fHl 6i15 ~ 693 693 

' 



IUVER 

8) a 22 23 a. 25 26 'Z1 Z8 29 ~ JI 

19 19 22 Z2 22 ?l '2 2'l 22 22 ~ n -I I I 3 3 J 3 s I ' J I • IS 15 IS I! 15 15 I! 15 M 14 ... 14 «II 17 17 " 17 17 17 17 17 17 17 17 17 5)9 
45 44 44 41 43 44 44 45 45 46 46 47 14454 

" '1!5 .,. 73 72 71 70 fR ee e6 66 ed f'6 ~ II • fl JO 33 !IS :JJ 42 43 44 43 42 42 au • 9' 8) 61 62 63 64 66 ea CIQ ee 67 et, let9 II M 14 I! 14 14 13 12 12 13 13 13 IJ 3t4 
6 9 5 4 4 J a 5 5 • 6 6 6 110 

11 13 IS 18 18 18 25 25 25 2!S 25 23 2! ~ 

" ,a S2 " 52 52 52 52 52 5) 48 ... 42 l&eO ,. .. .. •• le& 166 166 le& IG6 lt6 161 1• 163 52\)3 .. 19 19 ~ 3) 21 21 12 12 23 23 23 2'l 5o, 
M M M 14 14 16 II 20 2!5 25 25 23 23 497 

!M ,.., S!53 51!5 56() 572 so .. -- 5'M ~ 1..as 

21 25 23 23 21 21 21 21 21 21 21 21 6215 
I I I ' ' 3 ' I 3 I ' ' 90 
II II II 12 12 12 12 12 12 12 12 12 SI 
la II 12 12 II ll II " II II II II 362 • • YI 17 35 35 35 35 3!5 315 35 315 1295 

" 54 s .. '4 64 64 62 02 62 62 62 la> • • IC> • 28 28 M 34 • a 22 " -• 41 • 46 42 42 42 .. 4t • 38 38 ·-11 II 11 12 12 12 II 12 12 12 12 I! ., ., 7 7 7 7 7 7 7 7 7 7 7 16' 

• • 25 • 19 19 19 19 19 19 19 -,. M6 144 1'42 138 138 ne 138 138 138 138 3* • --- 3M ZN ----- GiK> • It II II 21 21 21 21 21 21 a SIS • .. et 64 64 64 e4 64 64 14 .. ..., - 718 711 - 701 (Ill ,,,., --- tD9 t90l5 



SllWA! \ TAEllr !;}()'rl l~r, Erl! Ci S:I V ffi AT [ I \'fRC ION DAll 

UtAt. PtllV!R l!r ( INCl.lll~J: Fri ~( Rl\'fR AT NOTt•!i) 

TI-Hil.Tt,F'f GAi~. - ~lll'Ai."( .,.A lt - t,;f.T : Al~ - CY 1,()MI-S IN AC?( FHT 

CHAPT NO. 9 

APF' ll II.A'° JLN( Jll y All',Ln SEPTOl8CR TOTALS I ( RI 'i ER Al t I ,l I t, O M 150£146 ll~ l-4 2'Sl2b2 2436~> 21!X8 1 IQ"Ui 12&:6 10 
tl I £J. It tr c, '>-l 18 14•4(; 348300 317142 m ,co 2t:,'9'J96 l ~ l 1~3~ 

f. IU T•PY .AU tee)~ 41--172 4 I 'J'J6 3~·· t 3jfl52 381 3.> 2f4.;"52 
f(fA I. A I"• 3C>on ,a~ 1~ 9( 1~58 lf836 t762? 101!{)2 

t..itT All. 2~ Q4{;(; ,..,06{, ~~ ~ ~2 31581-t 
'll'J'Af Y TAfU I', ~-f(H.Jl .( ir.r t• t I , <Jf \I ._. AwlPA~E ,\IL \ •U) re- . I [ , ,rp r. T I ', GL It I\ LJ.M 

;.t,t.AL Cl ti IH I (!: ( l ',CUI' I "'C t:(11 ~ l J:' I 1, rn 4T tr T ll!. ) - Tr.tBt,llPY ,A It,,, - :.£trA E Al "' - N~ ',AIN 

I £ FI \'[P H 1vm I II I A&J 2647 461(' 4200 )'.i3(l 3473 1~2 

ro. l\rr1£ • r CAW LS J(2~ ~ 19 ~ 4fUI '4290 3008 

~n, 111 
( ~'""· !16 71)1 (£KJ 6?t 546 636 

I LI~ ( AIN 61 3.6 n ~ ?Tl 400 

• GA 11, Tn 1007 908 878 817 IC96 



X 

X 

CHA.CIT rlO. IO 

SUIAARY T All.E 9011 t.G 00 I tE: RI \'(R AT O IVERS I ON CAil 

cAMlL OEl.lVEJUE.&-TRIBUTARY GAi~ - SE£PAGE GAIN - Na GAIN - BY IDNTHS m ACRE f'££T 

SECTICII: I 

1961 

J\l.V Al.OUST SEPTOISER TOTAL 

Ill I SE RI VER AT 0 1 VERSION DAIi ~ 219>8 ··~ ~ 

OCUVOU (S TO CANALS 253791 23S3ICS 133116 6139~ 

TRl0UTARY OAIN DZ 6212 ~ 183'2 

SEEPAGE GAi~ 3!5~ '4866 8'18) 173)() 

NCT GAIN IOM6 t 1078 MD3 ffl3'2 

9.JIJAAY TABLE IN 2+-f()lR SECtJIO ral1 S>C'flf(; AVERAGE DAILY fl.Of OF' ~ISE RliER AT DIVERSION OM 

CANo\L 00..IVERIES - TRIIU'fARY GAIN - SEEPAGE GAlf,I - NET GAIN 

SECTI~ I 

ID13E Rl-.'ER AT O l'JERS ION DAY 39~ W3 1992 

DO. I VCR I ES 10 CANALS ~3 J5!51 2P) 

TRl3UTARV GAIN 106 100 92 

SE.Ell GE GA IN 'S1 78 M6 

NET GAIN 161 178 ae 

X IMClt..O(S BOISE RIVER PASS ll'O CALOWaL Hlelf LI~£ 



X 

I 

SUl.lARY Hll.( St(rlfl~Q BOI S( ~IVCR AT CAI.O&Q L Hl:::H LI~ 

C>NAL DO. IVERI ES - 1111BUT4R'( llA IN - S(fl'A, t CAIN - N[T a, IN - 8Y o«lNIHS IN ACRE Fra 

stCTlr)N 2 

1961 

..... y AlGUST SEPT~ mTAL 
OOISC RI vrn AT CALOIIJ..l Hl.3 H LINE 

398 1'170 848 '216 on.1 VERI ES TO CAl,ALs 
44702 41~ 52'Bl ·~ ~IBUTA~Y CAIN 
919()) ~OAO 3a!n2 ~z 

SC£l>AOE GAi N ·~ 11770 18842 43216 
N(T GA IN 

'443'4 3')610 51444 13!5356 
Slf,tJARY T ASL£ 

IN ~ - 1-«JR SEC~O F'EfT, SH:hrlN.:: fl.DI OF' OOISE RI vrn AT CALOl,{U_ Hl r,H LI NE 

CAP-AL OQ.I V[RI [S - TR I !!lJ1'ARY 4.1A IN - SEEPIOE ~A IN - 1"ET GA IN 

SECTI~ 2 

IIJI ~( JU vrn AT CALONQL HIGH Lit,;[ 6 32 14 

OQ I V[H I (S TO CANALS 72t 671 rm 
TiU BUT.ARY QA IN 515 +46 544 

SiJ~r,( CA IN 3X) 19! !'4 

Ntl CA IU 715 63f ma 

X INCt.lJC(S OOISf RIVER AT NOTUS 



CHMT NO. IZ 

~CRES 
• 
• 
• 
• 
• 
• 
• 
• .. 
" • 
• 
• 
• 
• 
• 
• 
" 
" • 
• 
• 
• 
• 
fl 

" • 



TAik.£ 11-0t I N.i AC,U ru.1 l'IOt ACltt r ft 

0, a.•t ACRES rOR UCll 11111 .ATl<Ji 
IRRIGATED 1947 1948 19,tg 19',l l~I 

ACRl:S 
f052 19'9 19'4 101, lflfftOATru 19') 

7 ~lfl)l 164.332 4.70 NIUtM lMV 4.-12 4.90 5.83 '-11 5. ''" ,.-m 
~ Dm4 lllllJ() 

4Z7 6.57 5,78 
4.81 164004 ~.tk 

l,<YS1 
7,811 0.19 6,48 oAO ~.~ t,.,> ~.t.o 321 , .. 4.92 3.87 t L~ 26,747 
4,0'.S 4.09 .. ,. 3,68 ... ,, "•'° J,00 10,7 .... 

dtt\M8 5.08 4,QJ S.S3 C>,22 12,300 4.01 
o.'50 6.42 CMU ' . ::i, 6,?2 2(1747 ~.-3.~ 4-29 -1.2, ... ,, ,.,n "1,00 4,41) ~.Ql 1228? .... 

fttlllW4 Ml ll 1,799 S.61 5.~ u•• 4, 94 ,.1a ,.. 1 !,, 'JO 4.~ ... u 4,03 17\n ,.a, 
tat C CltY 

2,-n:> 2.f).3 2.25 2,'N 2,.,3 1.22 2.70 2.,:, a.,, 2,7' aso, 2 •• 
,-ltl ~ION 

1,828 5 .14 a.n 4,Q5 5, 22 '5. 70 'klO '06 "i.~ 4,04 IAlO .40 
I t Vll.LlY 

8,000 4.57 3.68 s.,, 6,C,., 6.10 ~'52 '-41 6.12 ~-'-'2 ~ 6.Jt 
2,729 6,18 5,57 6 e0'3 6.?S ,.,. 7.11 0.40 0,73 ,.,,, 'l7Z9 ffe 12 

llll ~ll)t 688 6.36 5. ~ 5.71 0.13 ,.~ 6.00 6,,P o.ol 6, 10 600 , .. ,. .. bll'f Mttk 
MLUtltl'4l 

3,0'39 6.14 5.05 6.15 6.2!1 &,9,2 5.-.19 6,11 o.,e ~.Q'S ».,I 6..41 

Ml ~>lUON IARIQ. ~5.SOC. 
763 6,00 5,87 6.~ 1.01 6.08 6.97 7,68 8,9(\ 7,00 76' 7,Qo 

5,640 4.00 3, 61 5,-18 5.~ 'MIi 5.:,1 5. c,p ,.w ... lO ~Ile , . .,, 
l,I Ltl~ Mill 4,400 4.18 4.46 4,dl) 4,'53 4,07 ... ,. 4,8& !'1.04 ... ,, 4400 ... 10 

llffl..t PlllNLDt 1,200 8.7.3 6AO 7.!,4 e.oo a.51 9.00 e..co 0.""4 ,\J 1?80 9.71 
tAk OOlNtY 4,00'1 5. 40 4.53 4.16 5.01 ~.a, 6.08 5.911 6.40 M 'Im o..tt 
tauu ISUNO CA*lS 2,637 5.z, 4.".1.5 5."!6 5.79 5.84 6.'5 6,10 6,07 ~.,e 26n 6.,, 
f!kV\.LI 23,5)() 4,56 4.:?1 4,78 4.96 4,85 4'.915 4.-tl ,.o, ... ~ 24362 4.8' 
~lkA TIR l,f:N, 5, 70 4.00 5,JQ 5.79 6 .18 , .e, ~Qt 6,1,& 5.95 1eoo ,.,, 
• Al.t1WQ.L HI lH LINC 3,900 4,13 3.'31 3,,;> 3, '5 3,?G J,!7 ... uo ... NJ 1.~ ))00 ,.,. 
, ••• Co-oP 1'5,917 5,36 5,00 ~.?'l ::;.se 6-"' 6,79 6.67 '?. 1\4 tt,n I ill't).') 1.,. 
~~) fD2 6,19 5,54 t, .?1 6eQI 7,99 7.tR ,.,,, 7.Q& 7~1 (12 1.n 

646 4..40 4.S9 4..47 4,5' 4.83 '5.01 '5.40 6e08 5.10 ~ "' .. 
IU'ICNIDt 10,645 4.74 5."IO 5. 11 6.QQ c;.'4 6..U 5.07 6.'7 6."'4 l (K,4llj o.ZI 

~IONmt OIXI[ 2,030 e.m 6.19 9.13 9,06 10.37 ,o.,o 9,'JO 12.06 I 1,CW) ~ 11.7' 
&\RDA II 2,670 .e.as ,.~ 8.45 9.o4 9~1 9.r, 10.lQ II, I I O,?f 21,2' 11.31 

• OlttDI POINT 641 6.95 7..42 8.48 9.c» , . .., 9,'11 11.acs IU.41 • • (R 641 ''°' ..at ClNTDI IIO I HT 88) 5.01 6 . ~ 5,93 6.52 6,73 6.'57 7,05 7.4.l 6,80 880 1.11 
IHIQIU.NtllJU& 1,444 5.37 'S.06 5.72 ,.111 !5.84 '\.Oil 6,01 5.Q3 "·°' 1+14 ,.,. 6 

tltMA !()g.-, 4.92 4 ,56 5.c» 5,7'5 5.59 ,.,, s."3 6,05 ,.,o 310M7 6.ot '-

MIIAll lMld Ml REVISO> IN 104'7 & 1956 

........ DIHN OOIIPANY MfJ -- CREEK OITCH C(IIPMY LAM>S o,u. TH[ Ma.Ater or T ... UK> UfClF.11 TH( CALt1r£LL HIClf LI lie ' 



lA t SHYtl ~ A~E f"EO Pm ACR( Cl £RT£U BY BOI S£ VAUCY CANALS 

FOR EACH I~ I ~l 11)~ :, rou f'R'J~ 1g.i7 
1052 ACRES 

1953 1954 1955 1~13.ATED 19'p 1957 1958 l!r.U 1960 1?61 
5. 11 .75 4 . 81 1~ 4 s. 1 5.32 5.,:) 5.25 6.00 ··~ 6AO ... 6.5) s.oo 321 7.~ 6 .93 6. 71 6.~ 7. v., 7,72 3.69 4.13 ~.~ 3.06 l (m 4 . -\5 ).~, 3. \.8 3. 69 3.95 3. 73 t,.42 6.61 7 .21 6.22 26747 6,68 6.58 {>. '31 6 ,46 () . (R '-" I 4-.">7 1.\,06 4.~ 3.Q3 1228.? 4 .4B 3.89 4 .10 4 . ~ 4 . a;1 3.75 

1 5.36 4.94 4.00 4.33 1799 5.20 c;:/JI s.oo 5.as 'j,."/6 '!, ,T/ 2Z 2.70 2.-,;, 3. 15 2.75 2003 2. ~ 2.47 2. M 2.2a 2.s:> 2 .53 70 5 .10 00 .S3 4.94 1628 5.40 r. . 10 s . 15 !5.te 5. 116 5.18 10 2 5.61 6 .12 5. 6'? 8900 6. "'A 5. 34 !5.?9 5.00 6 . 11 4.".l6 18 ,.11 ,\(\ 0.73 7 . 1)3 z-m fl. 12 7 . 74 7 .Q2 6 .94 8.li5 7.?!5 
mp 6.09 6.59 G.53 6 .19 600 ,.,, o.4.5 7 . 14 1. 21 7,53 6.~ ~ 5.49 6.3 1 b . :;8 5 . 95 ~ <:>.43 6006 6 . 48 6.98 6.94 S.53 Q0 6.S'] 7.68 8.96 7.00 763 7,Qb 1.00 7. t:15 7.79 9. 55 6.91 a, 5.51 5. $ 5.~ 4.2() 51~ 5.75 5,72 5. 87 5.1 8 5. 1;') .. • ?} 97 .. ,. 4. 96 .04 4. 2'3 "400 4 . QO 4.97 5.00 4 . '42 4.f;i() 3 , 9 1 

9.05 6.60 9 . 54 8.13 1286 9.n ..... ,o 10.10 11.~ 8.93 8.5) 6.08 5. 9e u ,48 ..46 40j/ {> . ~ 6 .03 c, . 05 6 . 0 1 6-~ 5 . 57 6. 35 6.16 6.07 5.19 2(:Jl 6 . )7 6 . l9 o.75 6.~ 6 , 98 6. 05 ,.so 4. \2 5 .01 4.':)3 24362 4.32 4 . ~~ 4.58 4 . 96 5 .'i3 4.63 ~. S I 5.9Z 6 , 56 5.95 ltn) 5.57 5.133 7 .22 (i. 05 C>. 55 4.~ 

3,37 4.00 .i.ca 3.00 ~ ~. ,a 4 . "il 4.13 3. 00 4.09 3.84 
6.78 6..67 7 . 'S4 6 ,72 ,~s:n 1 . 1q 6. 44 6.n 7 . 10 7.~ ~.Q3 

.()9 ,.~ ,.,,, 7.98 7..1.>I OCC? 1.n 7.9 1 8 . C>1 9. $1 10 .. ?2 10.06 

. S3 5.07 5.46 6.00 s. I\) t>'~ 5.94 3. 29 4.15 5.14 5.78 6.a5 

. 54 o.43 5.<n 6. 57 6 . 34 10645 6. 23 5. St 4 . 72 4.'53 4.,;Q 5.04 

37 10.~ 9.10 12. 06 I I , 00 2030 11.~ ~.SC, 11 . 63 12. 03 12.07 10.97 
.61 9. 2'5 I0. '39 11.11 9.72 2625 11. 31 I . '33 11. ~ 12.12 12 .?.4 9 . ()1 .,, 9 . '31 11.06 10. 01 a.oz C><l I 9.02 9 .?0 9 . ~ 10. 00 Q. (17 8.20 
.73 6. ~ 7.~ 7.4.3 6. 00 000 ,.n (; . ~ 1.'Sl e.1s 8.92 9.71 
. 64 S.95 6.01 5.Q3 4.QS 14$4 6.19 6.46 o.70 6. fi) 6 . '55 5-92 

.53 5 .5 1 5A3 6.05 5.19 3 10147 b.04 5. '!0 S. ti.'3 5. 57 6 . 15 ... 96 

HE ~~[ OF" THE LAN) UNJEn THE CALCWEU. HI CH LINE ARE IRR ICAl Ell *ITH t AT~ OIVEn TED fR().I !.IASON ffiA IN Al(} 5 UIL( CRUK. 
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