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INTRODUCTION

The purpose of this report is to present a brief review of the water resources
of the Klickitat Basin, with emphasis on water use, irrigated acres, and water
rights.

LAND USE
Figure 1 shows the basin and its subdivisions, as determined by the Soil
Conservation Service. A good breakdown on land use is given in Table 1. Com-
piled in 1968, this information is the best available at this time. Recent
water right filings indicate a substantial increase in irrigated acreage.

WATER USE

Based on available information, the estimated water use in Klickitat County
in 1970 was:

USE SURFACE WATER GROUND WATER TOTAL
{(acre-Teet per year) (acre-feet per year) (acre-feet per year)
Irrigation 58,800 15,300 74,100
Industrial 140 180 320
Municipal 810 1,160 1,970
Domestic 138 276 414
Stock 812 256 768
TOTAL 60,400 17,172 77,572

This information was obtained from an Open-File Report on Municipal, Indus-
- trial and Irrigation Water Use in Washington, 1970, published by the U. S.
Geological Survey; and from census and agriculture reports on Klickitat County.

Water Rights

The Water Right Information System was edited on a statewide basis during the
summer of 1975 and erroneous information was corrected. In addition, a
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continuous program of checking and updating of records is underway. Accurate
summaries of recorded water rights are now available, giving instantaneous
withdrawals/diversion rates, annual quantities, and irrigated acreage.
Table 2 gives a breakdown of water rights by purpose of use within the
Klickitat Basin (WRIA 30).

Almost half of the water right claims filed under RCW 90.14 have not been
entered into the computer system as yet, and data from those claims is
unavailable. It is this writer's opinion that information gathered from
water right claim forms is totally worthless for water management purposes,
due to the acceptance by this department of erroneous data filed by the
claimants. No attempt was made to include any water right claim data in

this report.

Irrigated: Acres

The largest consumptive use of water in the Klickitat Basin is for {rriga-
tion purposes. The number of irrigated acres and potentially irrigable acres
is an important factor in determining present and future usage of water.

More than half the land in the basin, and a substantial portion of the avail-
able surface waters are within, or come from, the Yakima Indian Nation. This
also affects potential development in the area. The main sources of data on
irrigated acres and water use are broken into two categories, county data and
basin data. L S

County Data

Much of the information is on a county basis. Klickitat County is basically
made up of portions of three basins, White Salmen River Basin, Klickitat River
Basin, and an area draining into the main stem of the Columbia River.
According to the 1969 Census of Agriculture report, 19,363 acres were irri-
gated in Klickitat County. Of this total, 14,716 acres (76 percent) were in

hay-pasture; 4,260 acres (22 percent) were in small grains and other field
crops; and 387 acres (2 percent) were in orchards.

The U. S. Geological Survey has estimated 24,500 acres were irrigated in the
county in 1970, The Soil Conservation Service estimated 18,120 acres were

-d-



TABLE 2: SUMMARY OF WATER RIGHTS, KLICKITAT BASIN, WITH
PRIORITY DATES BEFORE JANUARY 1975 (in cfs)

USE SURFACE GROUND TOTAL
Irrigation 250.0 133.4 383.4
Municipal 2.2 9.5 11.7
Domestic 6.0 11.0 17.0
Commercial/Industrial _ 2.3 9.2 11.5
Fish Propagation 272.0* 0 272.0
Power Generation 17.0 0 17.0
Stock 2.5 7.0 9.5
Others 0.4 3.0 3.4
TOTAL 552.4 173.1 725.5
Irrigated Acres 16,971.7 11,485.5 28,457.2
Total Number of Rights n 224 535

*Department of Fisheries Surface Water Certificate No. 4802 in the
amount of 250 cfs for the operation of five fish ladders included.
There is some question as to validity and present usage of this
certificate.



irrigated in 1967 and water right summaries indicate 19,966 acres under
permit or certificate for the same year.

Basin Data

Many sources give irrigated acres by basin. Among these sources are the
Sof1 Conservation Service, Irrigation Districts, Pacific Northwest River
Basins Commission study {C-NP study), and from the Water Right Information
System. In 1938, the Washington State Bureau of Statistics and Immigration
estimated 6,800 acres of irrigation in the Klickitat Basin with a potential
of up to 35,000 acres that could be irrigated.

Table 3 shows some of these sources on a historical basis. Figure 2 is a
graph showing the data on a comparative format. Table 1 also shows irri-
gated acreage by subbasins within the Klickitat Basin.

By comparing the SCS data for 1967 with the Census of Agriculture data for
1970, we come up with a figure of 12,500 acres irrigated in the Klickitat
Basin during 1970. This is considered to be the most accurate figure avail-
able and will be used in computing irrigation water usage in this report.

Irrigation Water Use

To arrive at an estimation of water use, the Blaney-Criddie method was used
to determine evapotranspiration of crops. Table 4 1ists the variables used
in this analysis. Since rainfall varies substantially between the two major
irrigation areas, Glenwood and Goldendale, two different precipitation
stations were used in the calculations. The crop requirements (water) for
the different crop types is given in Tables 5 and 6.

Table 7 gives the average amount of water used for the major crops in the
basin. The monthly amount of water is expressed in feet, and by knowing
the amount of irrigated acres in a particular crop, you can compute the
amount acre-feet required for that crop.

Table 8 shows the monthly consumptive use, diversions, and return flows in
the Klickitat Basin. Table 9 gives a summary of the monthly water balance

wfie
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TABLE 8:

IRRIGATION USE IN KLICKITAT COUNTY (in feet).

CONSUHPTIVE  DIVERSION RETURN FLOW® REVURK mmmmmm_m %W#E CONSURPTIVE
. FLOW ETURN RETURN USE weexs
FLOW YOLUME
Oct. 0 0 .0054 .0169 .0216 .0369 .0413 .02R 0.1512 0 0.1512 -0.1512
Nov. e 0 .0051 .0157 .01%8 .,0331 ,0358 .0231 0.1323 0 0.1323 -0.1323
Dec. 0 0 .0048 .0147 .0184 .0303 .0318 .0199 0.1199 0 0.1199 -0.1199
Jan. 0 0 L0139 .0173 .0281 .0291 .0178  0.1062 0 0.1062 -0.1062
Feb. 0 0 L0163 .0264 .0270 .0163 0.0860 0 0.0860 -0.0360
Mar. 0 0 L0250 .0254 .0151 0.0655 0 0.0655 -0.0655
Apr. 0.10 0.20 0219 .0240 .0142 0.0601 0.0250 0.0851 0.1149
May 0.29 0.58 0104 .0635 .0134 0.0873 0.0725 0.1598 0.4202
Jun. 0.34 0.68 .0083 .0302 .0745 0.1130 0.0850 0.1980 0.4820
dul. 0.52 1.04 0071 .0239 .0354 .1139 0.1803 0.1300 0.3103 0.7297
Aug. ¢.50 1.00 0064 .0206 .0281 .0541 ,1095 0.2187 0.1250 0.3437 0.6563
Sep. 0.28 0.56 L0058 .0184 .0242 .0429 .0520 .0613  0.2046 0.0700 0.2746 0.2854
TOTAL 2.03 4.06 2.0274
* Consumptive use (ETp-P) is averaged for all crops in the basin; hay-pasture - 76%, small grains - 22%, orchards - 2%.
bl Assuming a 50% application efficiency, the diversion is double the consumptive use.
ik The continuous return rate varies with each month and was calculated on a S-month return period. The formulae used
were those proposed by Gene T. Thompsen in Water Research Center Report No. 176.
ks

The actual consumptive use is the diversion minus the total monthly return volume.
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FIGURE 6 Trends “toward mnn_..J“JM flows in bMite Klickifat River
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TABLE 10: BASIN AND STREAMFLOW CHARACTERISTICS - KLICKITAT BASIN.

BASIN CHARACTERISTICS

STREAMFLOW CHARACTERISTICS

STATION NAME 20-YEAR
AND NUMBER | nearwace AREA | % OF args | MEAN BASIN | ANNUAL PRECIPITATION (P) nmnm>r‘ sl | 7-Day 2-YEAR | 50-YEAR
PERIOD OF RECORD Gsami)m) | Eakes A Y ELEVATION _ ~— g IR MEAN LON | FLOOD | FLOOD
: . - 1 (feet} (in/sq mi) { (cfs/sq mi) (cfs) (%) mmwmw {efs) | {cfs)
KLICKITAT RIVER above | 14-1070 151 . 0.08 4,690 55 4.05 328 | 53.6 - 1,770 | 3,790
W. FK., near GLENWOOD
(1945-1974)
KLICKITAT RIVER near | 14-1100 360 0.29 4,520 . | 55 4.05 832 | 57.1 272 3,080 | 6,910
GLENWCOD (1970-1971)
LITTLE KLICKITAT near
GOLDENDALE (1947-1970) | 14-1120 83.5 0.01 3,160 20 1.47 61 | a9.7 0.7 930 | -
LITTLE KLICKITAT near )
WAHKIACUS (1946-1974) | 14-1125 280 0.05 2,600 20 1.47 170 | 41.3 16 2,930 | 13,600
KLTCKITAT RIVER near .
PITT (1929-1974) 14-1130 1,297 0.10 3,140 35 2.58 1,577 | 47.1 508 7,910 | 30,400

Source: A Proposed Streamflow-Data Program for Washington State

- U. 5. Geological Survey Open-File Report.
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Table ] - FREQUENCY AND WATER USE DATA

FOR Kutew t TAT RIVER. 4BoVE, U.5.6.5. cAgEe |4 =|OT70
WesT o, nr. GLENWOOD

Oct. Nov. Dec.  dan. Feb. Mar. Apr. May June July Aug. Sept.

Mean Discharge

One in Three Year
Discharge Aowv

One in Two <m@1
Discharge Aomv

One in Ten Year
Discharge ﬁodov

Water Use

131 195 227 Al 236 A3 45 988 8ol 3 |43 107
143 QU4 2449 231 A59 A4 498 108 883 342 156 V4

123 175 201 |94 214 205 A2 1317 725 28s 37 |

80 9% 107 WS 1al X3 258 Gl 425 1o WU 8D

44 79 95 79 93 81 b4 3as 310 11 4 24

Period of Record: _JA.W.... 1974 . Remarks: Measueeo Qoﬂh\ Log — MORMAL DistierBuTroN
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Table ~N\.

FREQUENCY AND WATER USE DATA

FOR KRCKATAT RIVER 4 nr.

u.s.6.5. cAck  \4- 1100

GLENWOOL D
Oct. Nov. Dec. Jan. | Feb. Mar. Apr. May June July Aug. Sept.
Mean Discharge AS2. 518 658 637 656 614 1\78 1843 1554 859 544 A4
qenmester | 498 g0 T3 643 718 s 1390 ol 3 937 584 470
en oo | 430 599 SV 597 t7  GSx naa 177a WIS Bl 530 435
g lnaesr | 34 33p sso 351 %6 4l T4 O 847 Sag 97 3%
% -y I1a Qo] 47 A28 239 231 381 564 583 483 133 90

Water Use | — —

i

Period of Record: 1q10- \47I

Remarks: MEAsSuRED Da7h | Lok - Mor1AC Lysriesi3es 770N



Table |3 FREQUENCY AND WATER USE DATA

FOR LI TTLE. K1k TAT ne, . U.5.G.5. GAGE 14 - 12O
. GOLDENDACE

Oct. Nov. Dec. dan. Feb. Mar. Apr. May June July Aug. Sept.

Mean Discharge b A3 76 o 17} 135 U 66 31 7 3 A

el 7 a3 66 WO g W7 132 74 34 8 3 3

| | 6l 27 6 A 2
0 Two Year | - 128 |14 104
_cﬂmn_ﬂwsmwoﬁ omwx 5 to 40 .Na_n

¥ tne in Ten ¥ _ | . 54 S0 33 )& 3 ) )
oﬂmnwmém:nowmw 3 4 9 22, 37
QG - O 2 w3l 51 8| el 5% 2% 14 3 _ |
Water Use - I - — — — - U

w

Period of Record: _n~+|~| _&._NO

Remarks: \QN‘DUQNQU .whﬂh\ LoG - Nomrrac W\UN.N\NQM-\O)\



Table |4~ FREQUENCY AND WATER USE DATA

roR Mt Coeex.  nr.. U.5.G.S. chet [4-1]24

Beock Hou 3€
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
Mean Discharge 5 7 | A 2% 3l 3¢ 32 A5 o S 3 4

0

Mo oy | 57 13 a5 30 4l e A 253

e | 4 @ 10 a0 Ak 22

L
]
]
Discharge ﬁoﬁov

One in Ten Year 3 5 4 9 n 16 i3 8 4 b \ A

Q - %y A A 5 jo 16 e 15 |IA 5 2 i A

 Water Use ! . — — —

i
!
|

Period of Record: 19SS - 1974 . Remarks: MeasuReDd DATa Lo6 -Aommac Lristirduiron
7
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Table _ | | FREQUENCY - AND WATER USE DATA

For hiTTLe KutceaaT River,, u.s.c.s. et _I4- 25T
nr. WAHKIACUL S

Oct. Nov. Dec. dan. Feb. Mar. Apr. May June July Aug. Sept.

Mean Discharge 39 8 200 37 439 38 289 187 94 4 27 29

el ier | an 85 192 34 431 4B 333 200 165 45 30 33

u | 68 % 37 26 2
reanmegsr | 38 67 133 247 35¢ 318 490

J
n
?

| | 2
it IET R EE L A

% - g o 34 39 175 aa 177 12 8 31 e 108

m—— — —
Water Use — —— — — — -

Period of Record: |446 - |974 . Remarks: MgaSuRrReEDd whﬂl\ h0®|>\§\§: DisTrI 84770 NV
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Table —9 FREQUENCY AND WATER USE DATA
For KidekITAT RwveR  nv. . u.s.6.s. east _[4- 1130
Puor
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
Mean Discharge 774 967 1498 1889 RlA0 Alel 2431 31 2079 Wq &43 751
e 6" | 829|054 1597 2020 232 3T J6S 2888 2288 1304 BN 794
e | 4

w”mn“_mhmoﬁmmw 75 919 1263 1551 1887 2000 2280 A499 1922 14 828 74
eI 581 Gla 639 ok |03 1199 Wb 1624 \lek 780 Gil oS
% - o 177 307 (35 845 882 800 847 875 Tk 36 (82 137
Water Use | e e ——— —— . _— - ———

Period of Record: |AAq- 1974

Remarks: Measueeo Dara |, LoG-NMemae DrsteiBuzsion



TAGLE 17 MONTHLY DISCHARGE For THE KLICKITAT BASIA.

BY DeN Rlcnard SanN,

srecar | st 07y ) o2 o

) T (semi) VOST | MoV | DEC | JAN | FEB \MAR | AR | rimy| veinr \vut | Aug |S&r ﬂn&%\

KLICKITAT R. ob. W FE. #1070 | S5/ {43 ) 195 V27 A | 22 a9 457 | Fas | gor | Bz 2 re7 | F3C
:\.T\m.kh\nhxﬁﬂ A. -/080 87 | zo3| 228 20/r1 23 | 265! 290 | 357 o | =¥2 | 240.{ 228|200 WN\
Bl AUy w\mmm.h ] ~1090 Nm.. 6y | 67 cm... ST oz} 57| g | 220 259 \w_c 6% |4 79

Kette1 7 R nr. gewwed | -uoo | oo | 452 (578 | 068 037 | s5% | b9e | 17p {ipear \[@\v gs7 | S%r | 72| Bf2—
Kiiewt™7 2 @ PEs. ,w.ymx — TEG 1627|769 1044|1079 J2asl 1209) 17757 2222 Jare [rog2t Tt L ore ] /200
BUTLEE. . nr- m%%_a?&m -7 /3 S 178135145 149 (2 |37 {17 {6 |3 |3 zZ 2~
LTL., LI TRT or, Go@ENDAVE. -~/ B4 & | 22§90 o2 v i35 8 | be B ] TP 3 = AV
SARING CE, nr. BlockHwusE ~/123 3 B i e {15 A L 13 3 | e 3 Vi an
MILC 8 nr BucknousE —li2d | 27 517 /2 12+ | Fri3eizvlaesiro 5 03 - /6
AT NQR§33.€%§0§ a5 280 | 37§ s | 20| 267| 934 32/ 28| 97| 9 | & | 27 | 29 /8/
Reeiirr £ . nee Prir T30 | 1297 774 | %7 | RGZ [ 188% | 220 | 26|22, (26772079 | 15g | 23 l2sy | oo

SouRCE S U.S6.S DA g AT oN  ManTHlT SREMARLa) s e TAT BAT I
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Table RO . FREQUENCY AND WATER USE DATA p

FOR LTA KLICKITAT RIVEL, y.5.6.S. GheE /E-//R 5
hear WAWKIACy S

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

Mean Discharge | 3¢ 79 | 198 365 438 “me 291 194 oA 5> 38 33

One in Three Year 39 &% (90 _.wu; 479 417 3a5 Al h3 57 40 36

Discharge Buv

Medmacag” | 35 65 /30 245 35A N7 A 17T G4 S0 3

W
oh

One in Ten Year 26 31 _A..W .N\ 141 |40 130 9 55 3% A7 AR5

Discharge hoﬂov

0 - Qg 9 324 &8 17+ 2l 177 128 8o 39 1, 9 8

RN 0 wekmh 0 a0 WIS 000 Ywaess 0 S

Water Use er— —_— — —

Period of Record: /946 - 1974 . Remarks: Da Ffo. corre 0.\nn\ .\w.\. n\m\ﬁ le *\.QDM.



Table Nm

FREQUENCY AND WATER USE DATA

o KLICKITAT RIVER [4-//30
near PITT

U.S5.G.S. GAGE

Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.

Mean Discharge

One in Three Year
Discharge Aowy

One in Two Year
Discharge homu
L]

w
~J

]
One in Ten Year
Discharge Aogov

W - Yy

Hater Use

768 962 49s
1049 1592 208 233> 2377 Ae8e 2940 2350 128% 97, 833

1888 2120 Alo4 24S| 287 3 1279 i, 768

823

52 Qs 1260 1850 1897 2003 2302 2550 1991 1327 Q00 771

516 (o8 626 705 (003 IR0 453 b9 125 850 709 630

176 306 634 845 882 8ol 849 881 776 373 14) 143

. m——— o——
l i ———

i

Period of Record:

(929 - (974

Remarks: UP.}“( 00\\“.0\09\ For n\n\c\ﬂ.\\o\.h.
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