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publlshed estimates. . of reasonable. pumplng levelsvfor the study
basin. They note a range- of 450-550 feet as. a reasonable llft
in the northern portlon of the ba51n but suggest a 1ower but .
»undeflned 11ft for the southern portlon of the area. The obJec—
tive of this study is not the determlnatlon of a reasonable pump—
ing 1ift value but rather the. determlnatlon of the 1mpact of
vadministration under this guidelinea‘ The number of wells per
year that have pumpingﬁlifts'edualyor exceeding selected reason-
able pumping 1ift nalues,are presented in Table 1. 'Iftthe'rea—
sonable pumping level:were¢selected as_300 feet,‘three wells"
would. already exceed thatlleuel in 1971; HoWever% if the level
were selected at 450 feet, administrationlwould not be initiated
until 1981 when one well reaches~that level. It is assumed in
this study’ that administration is automatlcally 1n1t1ated when .
the level is reached. In actual basin. admlnlstratlon manage—‘
ment action would probably not occur untll a senior pumper reg;
lstered a complalnt and asked for action. |

The first operational run for_analys1s of impaet frombre?
souree administration under the reasonable pumpingﬁlift concept
was based on the following decisions (see Figure 3)° |

1. Reasonable_pumping'lift as .the management tool;ﬁ.

2. Reasonable pumping lift deflned as the maximum ‘depth
to pumping water 1eve1 :

3. Entire basin selected as the administrative unit with
administrative action continuing through 1990.

4. Reasonable pumping 1lift of 450 feet selected for ad—
ministration.

5. Closure of junior users under plan A,
No adminiStrative action would be required under this plan

until 1981 when a single well reached the;designated reasonable
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Table 1: Number of Wells Per Year Equal or Exceeding Selected
" Reasonable: Pumping Lift'Values in Study Basin

Pumping Lift Value.
Year = .300 Feet 350 Feet = 400 Feet 450 Feet 500 Feet

1971
1972
1973
1974
1975
1976+
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986 - 10
1987 12
1988 13
1989 15
1990 17

00 00 00 0O U1 U1 UT LT LN U1 U1 W 1 ) 0O

e

R R D 00 00 L0 WO L0 WO L LA
o e e e

0O €O 0O 0O LI 1 bt et e e e b

pumping lift. Resource administration would then be based on thé
priority and location of the control user at the critical level.
The critical depth of 450 feet was reachediby.a Wéll at node 2539
With‘a priority of 272. Under plan A, all users junior to the
user at node 2539 would discontinue pumpage for the reméinder

of the administrative period. In this case; sixty users were

shut off with a combined discharge of 97.8 cubic feet per second.
The location of these juniors is shown on’Figure 9. The impact
of this closure is shown on Figure 10 as water level changes

from the Basis Run by 1990. MoSt of the water level change occurred
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Water Level Rises by 1990 Because of Closure of Juniors
Under Plan A With the Control Well at Node 2539

as Compared to the Basis Run
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in the center of the basin at some distance from the senior at
the critical level. The seniorlrebeivéd little benefit from
this administrative action,‘éven thoughffwenty'peréent‘bf the
pumpage in the basin was discontinuede,'The’lack of benefit to
the senior was a resuit of the 1ocation.of fﬁé;éeniof;With re-
spect to the juniors and the hydrologicvcharactéristids df the
of thg groundwater system, | | |

The model was next bperafed with the first‘fouf decisions
equivalent in order to determine the impact of the fifth“decision
(the pattern of.closure of‘junior pumpers) on the water resource
system,‘ Administration of thé resource was achieved;with thé‘
closure of juniors under plaﬁ B (FigurQ,S). In this casé, (n)
péréentage of the juniors Were’shut‘doWﬁ each year'fof (1/n)
years inAreve¥ée order -of bribrity; A totél of 12 users were shut
down in each of five years to accqmplish:the closureh‘ Changes
in water levels between closure by blan A and plan B Were minimal
in the basin. Closufe.of juniors over a perioa“of'time lessens
the impact of administration on the économic and~so§ial condition
of the basin. More time is éliowed for changes in land use and
life style.

Plan C for the closure of junior pumpers Waévalso evaluated.
This pian involves thekclosure ofv(m) Jjuniors per Yéaf starting
with the juhior néafest the control senior. Closuré is dependent
on location rather than relatiVe priority ambng the juniors.
Thié alternative was analyzedvby élosing five juﬁiors pér yeér
for three conSecﬁtive years, »Water ievei‘changes aré more local-
ized in the area of the éeﬁiof'pﬁmpef..’Hdwe§er,»the senior re-

ceived little benefit from the closure. The economic and social




87
impact of administration in the basin is more limited under plan
C than plans A or B. - o

The impact of adﬁinistration offthe basin With‘different
_reasonable pumping lift valneshWas also evaluated A reasonaole,
pumping 1ift of 350 feet was selected for examinatlon The'350
foot pumping level is first reached by the well at node 2539 in
the pumplng season of 1972 (see Table 1). Admlnlstrative actlon
would. be 1n1t1ated by the closure of wells for the pumping season
of 1973 under either plans A B or C. The only dlfference be—
tween this action andrthebone described earlier, is the length
of the administrative‘periodv Water level changes ‘would be sim-
ilar to those presented prev1ous1y |

The well at node 2539cis:not representative of the majority
of tne'Wells in the basinD. Itnisllocated on the extreme eastern
" 'margin of‘the basin in a‘relatively‘thin section of the aquifer.
The pumping’lift is at leastFSOlfeet greater than any other well
in the study area. This well was temporarily removed from the
analysis to determine the impact of administration based upon
a different control senior. - V

The next wells to reach the designated reasonable pumping
1ift of 350 feet are located at nodes 2339 and 2440 in the pump-
ing'season of 1978. The priorities of the wells at nodes 2339‘
‘and 2440 are 270 and 271 respectively. They are located within
one mile of the well at node 2539 with a priority of 272. The
only difference between administration based on these wells and
administration based on well 2539, is”tne closure of the well
at node 2539. The water ‘level changes resulting from adminis-

tration based on the wells at nedes 2339 and 2440 would be very
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similar
removed
well at
pumping

control

to that descrlbed prev1ously If these wells are also
from the‘analys1s admlnlstratlon would be based on the
node 2237. Th1s Well reaches the crltlcal level in the

season of 1986. The locatlon and prlorlty (262) of-this

senior would. result 1n a s1m11ar phys1cal 1mpact from

adm1n1strat1on as that descr1bed above

Admlnlstratlve act1on based upon the follow1ng dec1s1ons

prov1de a single general 1mpact upon the basin.

Dec1s1ons

1. Reasonable pump1ng 11ft as’ the management tool

2. "Reasonable pumping 11ft defined as- the max1mum depth
to pumping water level ' : ,

3. Entire basin selected as the administrative'unit with
.administration continuing from the tlme of administra-
"tive action through 1990. : :

4, ’Reasonable pumping 1lift selected as any value equal to
or greater than 350 feet including or excluding the
three users with the greatest 1ift. « : ‘

5,

Closure of juniors under plan A, B, or C.

Administration of groundwater is-controlled by a group'of wells

along the eastern marg1n of the bas1n These wells'have COn-:

secutlve pr1or1t1es whlch may 1ndlcate ownershlp by a s1ng1e

individual.: Users.Junlor to these wells are located throughout

‘the basin. Closure of the juniors results in general water level

rise in

the basin, but provides 1ittle‘improvement of the senior's

pumping level. The depth to water.in these wells is greater than

' other wells in the basin because of the1r locatlon near the margin

of the valley and the lower aqu1fer transm1ss1b111ty Given the

decisions noted above admlnlstratlon of the basin appears 1nef—

fective.

expense

Little protectlon 1s glven to the senior user at the

of closure of a large group of juniers.

wh

(]
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The administratiye action outlined above might benefit the
‘senior user if the length of the administrative period is extended
significantly. The analysis was limited to the period of 1970-
1990 because of monetary limitations on the operation of the
modélul_The length of the administrative period required to pro-
vide the senior with a measureable benefit coﬁld not be estimated
from the available information.

The next series ofropefational runs Was>conducted with the
following decisions: |

Decisions:

1. Reasonable pumping lift as the management tool.

2. Reasonable pumping lift defined as the max1mum depth
to pumping water level :

3. Basin divided into two administrative units with the
division line at node row I=37 with administration
continuing from- the. tlme of administrative action
through 1990. :

4, Reasonable pumping lift of 450 feet selected for
administration in the northern portion of the basin
and a 1lift of 300 feet selected for administration
in the southern portion of the basin.

5. Closure of junior users under plan A.

The division of the basin into two units has been suggested by'
Schatz (1974) on the basis of his analysis of egonomic return
from irrigation by groundwater. He noted that the northern por-

tion of the basih has the potential for row crop agriculture

while the southern portion of the basin is limited to lower return

grain and'pasture‘operations° The division of the basin at node
row 37 follows Schatz's economic division of the basin. Young
and Ralston (1971) noted different reasonable pumping lift values

for the northern and southern portions of the basin. Their division
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llnells S1m11ar to that suggested by Schatz A reasonahle»pumping
11ft of 300 feet was suggested by Schatz (personal communlcatlon
‘1974) for the southern portlon of the baSLn on the basis of lower
net returns from farm operatlon The 450 foot reasonable pump
llft value is that suggested by Young and Ralston (1971) as a’
F{mlnlmum for the northern part of the bas1n

The d1v1s1on of the basin 1nto two adm1n1strat1ve unltsl
llmlts closure of Jun1ors to users w1th1n each unit, | A senlor

<

user at the critical level in the northern portlon of the ba81n

may not force closurevoiuaaiugggxop'

of the bas1n

Adm1n1strat1ve actlon was 1n1t1a ed”’nfthe.northernfpor—

tion of the ba31n when the user at node 2539 reached the designated
reasonable pumplng llft of 450 feet 1n the pumplng season  of

1981, The first user to reach the des1gnated level of 300 feet"

in the southern portlon of the bas1n was at node 494l 1n the
pump1ng season of, 1982 The water rlght for thlS well has a

priority 'of 172. Under plan A, all-usererunlor to prlorlty 272'

in the northern portion of the basinTwera closed 1n 1982 wh1le
all’users junior to priority 172 1n the southern portlon of the
basin were closed in 1983. Thlrty—elght;Wells 1n‘the_northern
portion. of the basin with a comhined,discharge of 58 cuhicsfeet
per second were not allowed to pump ‘Anfaddltional 61 wells‘
total1ng 103 cubic feet per second of dlscharge were not allowed
to operate in. thesouthernadm1n1strat1ve un1t The locatlon of
the wells are shown on F1gure-lln The results of the admlnls—.
trative action is presented ianigure l2 as water‘levelvchange

from the Basis Run by 1990. EXtensive water level change may be

)




10S

12S

138

14S

26 E 27E 28 E
13 5 7 9 11 1318 17019 21 23 25 27 29 3 33 35 37 39 41 43 43 47 49
' IO T TT NSRBI 1’
NS EI0IUPUINTISESIISETEEUITEIIT IS IIEDI s
: - 1 : [ HEE
5 B 1 EENRE } ; li S
7 ¥ : } 1 H 7
L T 3 n
9 f ST 9
" ; ; o "
b 1+ ENENREES szl
13 ’ g = 11 i 74 13
5 b ; T T 8; T
e ; 1 7
hid it i ; = e i 9
2 %yﬁ e Ve a
! 1 r» 4D
23 7 RPNusin i ] ¢ s 23
25 ! ; H ; 23
27 ] i i S 27
1 e,
29 . r 'X:] 29
5
3\ L § 31
33 & - 33
35 > NNy 98 35
NAYE TR 3
. 23 1 % .
b 5 "
39 T §¢; } AN 39
4 3T T VY h
43 Ho a3
as b O ' % 45
a7 a7
49 ‘é ] 49
SuEan .
sl ) ] ; A\ s
53 pa ARIL I 5
55 v)|” % ‘]{ 55
s7 t - A I 23 57
=% >
T I
59 3 o X 59
6l ! { L : S
T 1
63 ! : + 63
oY T ; ; - 2 05
T | ; 7
a7 . gt 6
69 ‘\‘ | \‘)l 4 69
¢ "
7t A 7Y o -
h4) R
73 > Py 3 73
75 75
77 17
) . £ 79
8l 5 51 L] 8
83 ST 83
85 P e 85
|
87 S/ 7] 87
89 S dil 89
91 I < 9l
NN
93 4! 93
95 “ 95
. b+
97 i 97
99 3 > 144 Ly~ 99
10 TR L s 101
P
103 t 1 103
105 L 105
I 3'8 7 9 1L 1315 1709 21 2325 Z7 29 31 33 35 37 39 41 43 45 47 49
Figure 11

91

o Location of
Junior Pumpers
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Location of
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at Reasonable
Pumping Level

Locations of Junior Pumpers Not Allowed to Operate
Under Plan A with Basin Divided at I=37 .
and Control Seniors at Nodes 2539 and 4941
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seen in the center of the basin. Little rise of water levels
occurs near the northern control well. Some rise in.water level
is shown at node 4941, as a result of closure of wells to the
southeast, The decreased rate of water level decline in well
4941 is shown in Figure 13.

Closure of juniors under plans B and C were evaluated in:
the next operaticnal runs. Water level changes by 1990 from
closure of juniors under plan B were very similar to those for
plan A. The water level changes by 1990 from the Basis Run by
closure of juniors under plan C iS'presented in Figure 14. The
location of the wells is shown on Figure 15. Rises in water
level are more localized to the areas of the controllwellsn The
hydrographs from the well at nodé 4941 from the closure of juniors
-under;plans B and C are similar to that for Plan A. The senior
in the southern unit is providéd'with the same benefit within
the administrative period by the closure of 12 wells closest
to him as by the closure of all 61 users junior to him in the
administrative unit.

The diﬁision of the basin into two administrative .units
does not increase the protection given to the senior at the cri-
ical level but does increase the protection for the juniors from
closure based on the water level conditions of a well in the
other end of the basin. The division allows for administration

of the water resource in the basin on more than one reasonable

pumping 1lift. The degree of protection given the senior by ad-
ministrative action is still more dependent on his location with-
in the basin and with respect to other users than on the relative:.

priority of his water right. Closure of 58 users in the northern
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of Juniors Under Plan C with Basin Divided at

I=37 with Control Wells at Nodes 2539 and 4941
as Compared to the Basis Run




10S

128

135S

14 S

26 E 27E 28E

13 3 7 911 B 57 o9A 23 25 27 29 X 33 35 37 39 41 43 45 47 49

' A I T T '
3 IBOSURUH IS SOV IVT VB SIUD: s
s H : P TS 3
* 1 HH 1
7 i1 + ; ?
9 1 T ) 9
R4
i : 1 L!ffv i1}
13 Y\‘« -4 197] 3
15 9 1 L 5
1
7 : : 7
H & 1 ®
19 v T 4
iy ' 1 o e
21 | T ? 1 I‘SA 2
23 L@ ed 23
25 L — 23
27 T8O % 27
2
29 . 1 29
> 13 *
33 RS ¢ 33
35 7 B 35
AW 1 R
37 Y ; % 37
39 e 39
a - ; ¢ 4t
a3 bAY ol 43
45 . : 45
ar 5 47
a9 e b 49
P
5l f oL S
53 , 53
y t - ».M_Q
5_5 > ; ¢ 0+ 53
57 > 13 s7
59 nY r i o 59
. v N
& o 7581 ©
63 — ! 63
65 ! t 1 Y €5
; I
67 {,\ 67
69 )4 % 69
7t S f\ n
73 - 5{ 73
() v 75
7 ;1 : 7?7
&) Gidt 79
1 ha¥ I :
8l .!r e 81
83 q 'f\ s,"
85 J o 83
&y
87 . o7
89 ‘Ell.‘ 89
9 4 HE e 9
b1+ 'i
93 ¢ 93
95 ™ 95
97 th- 97
Q- Ly u
99 -9 Q :1 99
101 4 . - ot
103 103
105 pRess 105
I 38 7 9 W I3 18 17 13 21 2323 27 29 3 33 35 37 39 41 43 45 47 49
Figure 15

Location of
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Senior Pumpers
at Reasonable

Pumping Level
Dividing Line
Between North

~and South Portions

of Study Basin

Locations of Junior Pumpers Not Allowed to Operate
Under Plan C with Basin Divided at I=37
and Control Seniors at Nodes 2539 and 4941
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portlon of the basin did not beneflt the senlof because none of
jthe'Junlors were located near hlm . However- closure of 12 juniors
in tne soutnern portlon of the ba81n beneflted the eenlor becaose
they Were located_near nim. |

‘.The;reasonable humping levelS‘criteria‘was next evaluated
as a'limlt on the rate of water level decline and the maximum
depth‘ofhpumping Water 1eve1.A The annual watef level chahge
Ain'eécthell in the basin wasﬁdetermined from thevhunched arrays
of data generated from the,Bésis Run. The Water'level change
in wells from 1982 to 1983.(measurementsvat the end of the pump-
' ing’eeaSon)‘is ptesented in Figure 16 as an example of these
annual changes. - The distribution-of these changes is presented
in Figu;e 171 The mean,dnnual change in water level shown on the
'figures‘ls 2.8 feet.7'0n1y eight wells have a water‘level drop
Vgreater than five feet per year. Only one well has‘anAannual
decline greater than 10 feet. |

<fSchatZl(1974)’evaluated the impact of various fates of water
level‘decline‘on farm'enterprises ih the study basin. He studied
annual decline rates of li 2,>3, 4, 5, and 10 feet and concluded
that the lower rates have llttle economic significance on farm
;ncome in the area.. Users have sufficient time to depreciate
reqdired changes in Well depth and pumping‘equipment to mihimize
_1the impact. Schatz did note;that a water level decline of ten
”feet per yeaf or greater has a significant impact on the net

feturn‘to‘the user. These rates of decline were found to be

81gn1flcant from an economlc v1cwp01nt as measured by the impact

~on farm income. Butcher and others (1972) concluded that a decline
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Figure 16

Water Level Decline in Wellé»
for Period 1982-1983, Basis Run
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Histogram.of Watér;LeVe1=Changes‘in Wells

from 1982 to 1983, Basis Run
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rate of ten feet per year is the maximum 11m1t for contlnued
1rr1gatlon using groundwater L

Only one well in the basin hae:e consistent decline in water
level of more than ten feet per yeer;fthe well at nodefé539°
This well.also has the_greatest,depthftohwater and is controlling
well in the‘anelyeie besed on reasonahle pumping lifn asAtheefk
maéimum-depthﬁto pumping Waterulevelo?'Administration of:the .
groundwater resource based on rate of water level declinefusing
this well as contrel Wouid be similar:to that described{previous—
ly. The only difference would be in the length of the adminis-
trative management period. in.fhis anelysis, administration would
be initiated in 1972. |

The well at nodel5348.has an eueragelrate of'annualvdecline
of 9.2 feet, the second: greatest rate of decline ‘in the area.
The well- at this node has a prlorlty of 265 as compared to the
prlorlty of 272 for the well at node 2539, Bas1nw1de adminis-
~tration under plans A and B would result in ‘a 31m11ar water level
" change as shown on Figure 10. ' The user at node 5348 would have
little rellef under this admlnlstratlve actlon The water level
decline in his well is prlmarlly the result of his own withdrawal
and his location near the edge of-fhe aquifer syetemo” Protection
of?a]reasonable rate of water level decline is a function of the
‘seniorfs location in the basin.and thevlocation andepriority of
nearhy users as well as his own.priorityo ‘

Analysis of the Recharge Limitation
as a Tool for Resource Management

Administrative alternatineé'for’management of groundwater

under the guideline Ofvlimiting pumpage'to fhe.nreaéonably

e

(%
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anticipated éverage,rate of.futurelnaturél recharge" are pre-
sented in Figure 4. Fiverlevels_of decision are néfed on that
figure: | |

Decisions:

1. Selection Qf a management tool‘(recha.rge,:limit)°

2. Definition of the recharge limit concept |

a. Recharge limitation defined as the total water
available for man's use in the basin (water yield).

b. Recharge limitation'defined as the total recharge
to the groundwater system.

¢. Recharge limitation defined as equal to the total
recoverable discharge from the groundwater system.

d. Recharge limit defined as time dependent as a func-
- tion of the hydrologic, economic and well location
conditions in the basin. ' s

3. Selection of administrative management units and selec-
“tion of the length of management periods,/

4, Selection of recharge value or values.

5. Sélection of method of application of the recharge re-
striction to junior users in the administrative units.

Administratibn of a groundwatér resource under this criteria does
not depend on a cause-effect typé of resource response. Junior
users are not.shut down to provide immediate relief for seniors
but rather to‘provide some 1oné term certainty of water availa-
biiity° The mathematical model of the water resource system

in the study basin was not suited to long term analysis of im-
pact from administration because of the limited peribd of calibra-
tion and the high cost of operation. The model was used to
provide short term information on the jmpact from administration

under the recharge limitation.
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The majdr pfdblem With'aaministrétion of ‘the réébufce'under
the_réchafge.liﬁitatiOh is the definition of the cénceptjandvits
quantification. The "water'yield" of the study baéinvﬁaslbeén _
estimated in three séparate studies., The.yieid’éstimﬁtés of the.
entirevRafﬁ Rivéf“Basin;'éf which the modeled area is only a
part, range from 140;000 acre;feét per year (Walkerfand others,
1970);_t6_320;060'acre—feet per yéar‘(Mundorff'and Sisco, 1963).
. The third,estimate:was'183,000 acré;feet (Nace‘and others, 1960).
SOme.difference oécurs between the reports in the definition of

,5the term water yield. ,If the_highést:éstimate of water yield
is adopted fbrvadministration, then-nb manégementwaction is war-
rahtedo' Pumpage during thé Basis Rﬁn Wés held'ét 203,000 acre-
b»feet.per year. 'Seigctipﬁ of the 140,000 acfe—feefjper year or the
183,000 acre¥féet>per year values Would\neCesSiﬁété closure of
a‘portidnfgf the users in‘the baSin° Ninety—sévéh.usefs would
 beAshut fo With the fbrﬁér fécharge‘valué; thirty-four users
‘wouldinot«be al1Qwed'f6'pump‘wifh the latter recharge‘esﬁimate;
It the“recharge'limit i$ defined as fhé total recharge to

the groundwater system, then a value less than the basin water

yieldlwould have to be uséd; éome water included in the water
 yié1d éstimate is diverfed and conédmptively used’for surfacev'
water irrigation; No’estimates are availabieyof the quanﬁiﬁy

of water annually-rechdrged to the groundwaterusystemo Direct/
krécharge to'the gr0undWater System was held at:742000 écreffeei
 pér Year&fOr the model operation. This figure is bgiieﬁedwto

-be a conservative estimate'ofzthe recharge to the system, Pump—b

.agefwogld have to be reduced by about sixty-three percent if this

value was selected as the basis for administration under the.
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rechéygeﬁlimitationm QE1¥5FP9 most senior 130 users would be
allowed to’pump in theipasip, o

VThevreéharge limitétion'may_be defined as gdual to the to-
4ta1 recovgrable discharge from the grQundw§ter system. It isl
often not possible to eiiminape all natural dischargé from the
basin because of,variqus physical{ economic and social constraints.
Well»development must beilimitedﬁto,the portion Qf the‘dischgrgé
from the basin that is recoverable to have a long term equilibrium
condition. Walkertand,otpers (1970) estimatedvthat 29 percent
of the natural dischargevfrem the study basin was by consumptive
use of riparian vegetation, 12 percent by surface water discharge
and 59 percent byvgroundwgter outflow. They noted that deveiop—
ment by 1966 had_resulted_ig,a 50 percent reduction in the con-
sumptive<uée.of riparian vegetation, an 89 percent reduction ini
tﬁé surface water outflow andﬁfour percent reduction in the ground—
water oufflow. Walker furthe} stated that a,”reduction of the
groundwaterloutflow,by about half‘, . . would rgquire lowering
the water level several @Qns of feet in the,area‘immediately
nQrth-of the present areas oi.greatest water level decline. The
‘time required to effect the reduction would be very great, and
very 1arge‘additiona1 quantities of groundwater would bé‘femoved
from storage'. (Walker and others, 1970, p.91). if half of
the groundwater outflow is considered recoverable, then the re-
charge value (based upon:the,140,000 acre-feet per year water
yield estimate) would be 100,QOQ gcre—feet per year. If none
of the groundwater outflow is considered recoverable, then the

recharge value would be only 60,000 acre-feet per year,
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A uide‘range of‘equilibrium conditionS‘betWeen_rechargej
natural discharge and artificial disdhargevcan'occur_in the”
basinvdepending‘on the extent to Which‘the:waterﬂlevellisvalf

lowed tc decline' The recharge value may be deflned as’ a rate
of pumpage Whlch will allow equ111br1um cond1t1ons to occ;r
;A relatlvely shallow reasonable pumplng 1ift would prevent major
water level‘decline‘and limit - the receVery of naturalfdischargea
V'Pumpage would be 11m1ted severely under these condltlons | The .
recharge limit under th1s deflnltlon has not been estlmated

 The short term 1mpacts of bas1nw1de admlnlstratlon under
”three defined recharge levels are presented to 1llustrate the
1mpact of management under thlsrconstra1nt, The water level
change map presented in:Figurele shcws.the‘impact'of eight years
’”of'basin'operation.with”a reductlcn.ef pumpage t0'166;000;acre;
:feet pervyear; The impact of pumpage at a levellcf 143;Ob0'acre—
feet'ner year is shown on Figurevl2_after'seven"yearSch admin_
istration. An additional run’vas made to show the'impactvoff
the extreme closure down to a pumpage level of 74, 000 acre-feet
per year after ten years of bas1n operatlon (Flgure 18) Water
level rises are seen from all three‘flgures, Sufflclent data
are not available to interpret'theflongrterm impactffrom such
administration. - o

The selectien,0f~adminiStrative:managementlunits:and the

selection of the administrative managementperioddwould be based
upon- the definiticn of the recharge limitation. These adminis-
trative toolsvcouldlbe used te'achieve the'equilibrium ccnditicn

with maximum basin pumpage;
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Water Level Changes by 1990 From Closure of Wells

26 E 27€ 28E
35 7 9 11 315 7 19 21 232527 29 3 33 35 37 39 4 43 45 47 49
! T T BAin T TT T !
3 lbdd py PP IO P OISBIVEEP PO 8 .
S T T+ : ]
7 1 2 =t 7
3 t antin TN iy
4§ = *
i Iy g ‘[ 1}
13 10 — : i3
15 i Hig 15
| : SIS
7 % 7 He 17
19 =\ i3 -3 e ‘ 19
2t —+ Lo 88 21
ReerT
23 ~.\‘ T Toy 23
25 e 28
27 a ; 27
29 ) 29
i - 4
s R o 40 HH » |
33 . ‘ = % 33 Contour Interval
35 = 38
. AW
37 "\.\iL L] 4 37 | O f?
. 413 . .
39 e —Ho—+- 39 - .
@ $Hr20 mEED uu! o« —TO0 Maximum
b A w1 y y :
2 M f H4+ Water Level Change
as b 05 s _
a7 / 5 a7
49 4 S5 49
sl 0 AN s
§3 \+ / \ - 53
s O 13 0%k R
5 23 31T s7
N > )
59 S SR x5 All Contours not
6l 1 - 1) 61
o , T AT 188 s Shown because of
1 1 I PO
|- N =t 140 65 SCO‘ e
67 ; ’ ‘?\ } 67
69 : N 69
7 : 7
7 1
7 20 73
e 75
17 4 77
_ 79
8 Tt 8i
83 o8 83
85 AN 10 $4+ 85
87 A 2 -] 87
89 - u 89
; . & 2.
LY L i o5 91
93 L 93
99 N i k-]
97 - ) r—L-:i’ 97
99 X A - ﬁ‘ : -+ 99
101 o~ Srb 4 100
103 FH-rreets 103
105 T T ! 05
. ! 385 7 9 11315 1713 21 2323 27 29 31 33 35 37 39 41 43 45 47 49
Figure 18

to Limit Pumpage to 74,000 Acre-Feet Per Year,
" as Compared to the Basis Run
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Conclusions

1.

Groundwater management:in}ldahorcanfbe’achieVedeby the admin-
istration.ofethe-resourcefunderdthevstate 1aWstoflmater'allo—

cation.

The stock-flow characteristinoffgroundWateriisfaneimportant

factor affecting resourcejmanagement{under'thefappropria—

tion doctrine.

'Management of the groundwater resources in: Idaho rests largely

on the 1nterpretat10n and. appllcatlon of two 1eg1s1at1ve

phrases: 1) reasonably ant;c1pated average rate of future

naturalvrecharge and 2) reasonable'groundwater pumping'levelso

These phrases must be cons1dered 1n 11ght of the stated leg-
islative intent of full economlc development of the under-
ground water resources

Five basic dec1s1ons may be - outllned for admlnlstratlon ‘of

'groundwater under the constralnts set forth 1n the Idaho'

Code. ‘l) Selectlon of the management tool 2) deflnltlon

of the concept, 3) selection of the s;ze‘of the admlnlstra—

tive units and length'of‘the administrative period 4) se-
lectlon of the reasonable pumplng llft or recharge value'
or values for each_admlnlstratlve.area, and 5) appllcatlon

of the selected value_to junior;users:w1th1n the adminis--

~trative area.

The reasonable‘pumping liftdconcept is based upon a cause-
effect relationship This relatiOnshipvis'dependent onba
number of factors ' The 1mpact on a senlor s We11 of closure
of a junior approprlator s well may be very 11m1ted because

of the stock characteristics of groundwater.

FL T
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10.

11.

12.

.0of the management plans,_‘

107

6. Operation of the mathematical model indicated that the

senior users at the designateq reasonable,pumping levels’
received little benefit’frquclosure of juniors under any
Alternative plans for the clospre_of Junior appropriators

under the reasonable pumpingflift,reétriction_had little

‘ impact on the groundwater,levels in the vicinityvof the

senior user's well. The senior received equal or greater

- protection with lessened impact on the economy of the area

by closure of juniors. over extended periods or by closure

of only those juniors nearest the senior.

Changes in‘the value of the pumping 1lift had little effect
on the pattern of resource administration in the study plano\

Application of the constraint of reasonable groundwater pump-

. ing levels was based on_senior appropriators who are located

along. the edge of the basin.where the statickdepth~to'watér
is greater and the aquifer is'thinnero :

The division of the basin for resource administration had
1itt1efimpact on.thebprqtection‘given the control seniors.
The pattern of administration of the groundwater resource

in thevstudy basin was,fhe same for either definitiqn of the

reésonable pumping 1ift g:pnstrai_nt°

"The degree of protection for a senior's means of diversion
| is only partially measured by his water right priority. It

'~ is also dependent on his location both in the basin and with

respect to other users and the relative priority of the sur-

rounding users. The user who is surrounded by users with
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mere senior rights reeeivee'littié'benefit from any plan

[\ 1

of resource administration.

FL AT

130"Adminfstretiehiof{the‘grOundWafer'féseurce under the re-
‘charge restrlctlon is based upon 1ong term impacts and 1s
notfhebendent on any dlrect cause- effect relatlonshlp

14;k The mest 1mportant de0151on 1nythe administration under
fhe recharge'restficfionIis'the'definition of the cenceptq

15°a:Admfﬁistratibn'ef the resource under the‘recharge restric-

‘ tion mﬁst fnclﬁde'consideration of the time required for
x~thekesfabiishmehtvef hydrologic equilibrium conditions and
the relatienship;befWeen the.levelref equilibrium and the

iegtentfef éfbﬁﬁdﬁater minihg; |

16¥ EffeetiVngfeuﬁdweter’management may occur in Idaho by the
deveiopﬁenf\of aaequete definitiOnsfand fechniques of admin-
istrafien under the fwo major COneeptS of reasonable ground-

'Water bﬁmpingflevels and‘reasoﬁably‘anticipated'average rate

R1 3

of" future natural recharge Administrative plans must be
de81gned for each ba31n w1th1n the general legal guldellnes
‘based on the spec1flc hydrolog;c and geologlc conditions
aﬁd the pafterh and extept of reéource development. A suf-
'ficient fdngefof alternativee is aQailable in the concepts
to allow efffCient‘resoufce management of a wide range of

situations.




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30

