o CHAPTER Iv
ALTERNATIVES FOR GROUNDWATER MANAGEMENT IN IDAHO

’”Appllcatlon of the Approprlatlon Doctrlne to
: Groundwater in Idaho'

A', The approprlatlon doctrlne was des1gned for the alloca—

‘<:‘t10n of g perpetual but fluctuatlng flow of water among compet-
lTlng users The system 1s reasonably appllcable to surface water.
‘fand serves as the bas1s for water rlghts in a number of Western
vTistates In some of these states 1nclud1ng/Idaho the doctrlne‘

has been applled to groundwater

| The 1mportant aspects of. the Idaho Code w1th respect to

'-groundwater are as follows » | ‘

’Sectlon 42—226, ~”It is hereby declared that the tradl—
tional policy of the state of Idaho, requiring the

. ~-water resources of. thls state to be- devoted to ben-

*,ef1c1a1 use .in reasonable amounts through. approprla-

tion; is affirmed with respect to the groundwater
'reSources of this state as said term is herelnafter
defined; and, while the doctrine of 'first in time
is first in rlght' is recognized, a reasonable exer-
cise ‘of this right shall not block full economlc de--
'Velopment of underground water resources,’ ‘but early

- appropriators: of underground water. shall be protect—

ed in .the: malntenance of reasonable groundwater pump-.

’1'1ng levels as may be established by the Director of

- the Department of Water Admlnlstratlon as ‘herein pro-
vided. All groundwater in this state are declared to

- be the property of the state, whose duty it shall be-

.. to supervise their: approprlatlon and”allotment to -
those d1vert1ng the same for beneficial use. ‘All rights
'to the use of groundwater in this state, however, ac-
~quired  before the effective date of this act are here-

) by 1n all respects valldated and conflrmed " ' '

Sectlon 42 233a ”'Crltlcal groundwater area’ is

. defined as any- groundwater basin; or des1gnated‘part
thereof, not having sufficient groundwater to pro-
-vide a reasonably safe supply for irrigation of cul-
tivated lands, or other uses in ‘the basin at the -~
then current rates of w1thdrawa1 .or rates of w1th-

. drawal projected by cons1deratlon ‘of valid and out-
standing applications and permits, as may -be deter- |
mined and designated, from time to time, by the Dir-

~ector of the Department of Water Admlnlstration°




- ment of Water Administration to conduct a public

~. sue a permit in accordance with the provisions of
-~ section 42-203 and section 42-204 provided said ap-
. plication otherwise meets the requirements of such
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Upon the deSignatlon of'a"crltldal groundwater area'
it shall be the duty of the Director of the Depart-

hearing in the area concerned to. apprise the pub-

lic of such de31gnat10n and the reasons therefore.

Notice of the hearlng shall be published in two (2):P L
“consecutive weekly .issues of a newspaper of gener—;;"”i’“*'
al -circulation in the area 1mmed1ate1y prior to the

date set for hearlng

In the event an area has‘been designated as a 'crit-
ical groundwater area' and the Director of the De-
partment of Water Administration desires to remove
such designation or modify the boundaries thereof,
- he shall likewise conduct a public hearing follow-

" similar publication of notlce prlor to taking Such

‘ actlon

- In the event the application for permit is made with
- respect to an area that has - not been designated as
‘critical groundwater area the Director of the De-
partment of Water Administration shall forthwith is-

sections.

© In the event the application for permit is made. in

-an area which has been designated as a critical ground-
water area, if the Director of the Department of

Water Administration from the investigation made

by him on said application as herein provided, or

from the investigation made by him in determining

the area to be critical, or from other information
that has come officially to. his attention, has rea-

son to believe that there is insufficient water av-.
ailable subject to appropriation at the location

of the proposed well described in the application,
the Director of the Department of Water Administra-—
tion may forthwith deny said application; provided,
however, that if groundwater at such location is
~available in-a lesser. amount than that applied for..
the Director of the Department of Water Administra-
tion may issue a permit for the use of such water
to the extent that such water is available for such
appropriation.™ ’ '

Section 42-237a-g. g. 'To supervise and control

the exercise and administration of all rights here-
after acquired to the use of groundwaters and in

the exercise of this power he may by summary order,
prohibit or limit the withdrawal of water from any
well during any period that he determines that wa-
“ter to fill any water right in said well is not there
available. To assist the Director of the Department
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- of Water Administration in the administration and
" enforcement of this act, and in making determinations
- upon which said orders shall be based, ‘he may estab- _ 3
© . 1lish.a groundwater’ pumping "level.or 1eve1s in an area
or areas having a ‘common groundwater supply as de-
termined by him as hereinafter provided. Water in
a well shall not be deemed available to fill a water
- right therein if withdrawal therefrom of the amount
called for by such right would affect, contrary to the
declared policy of this.act, the present or future
use of any prior surface or groundwater right or re-
sult’in the withdrawing the groundwater supply at
. a rate beyond the reasonably antlclpated average~,
’ rate of future natural recharge : :

*)

The statutes call for the ”full ‘economic development” of
the resource w1th the restrlctlon that ”reasonable ground water.
pumping levels" be malntalned : The total: development is limited
to the ”reasonably antlclpated average rate of future natural
recharge” ' Recogn1t1on is glven that exces31ve decllnes in
water levels may occur and- some protectlon is noted for the

means of d1vers1on It is dlfflcult to determlne 1f the state-

o

ment concernlng full economic development refers to the use of

(LY

the resource-beyond the~flow component,\ No- gu1de11nes are given
for the use:of stock groundwaterfexcept»as an elevator to help
malntaln reasonable pumplng levels :

Groundwater adm1n1strat10n in Idaho has been llmlted to
“the des1gnatlon of f1ve crltlcal groundwater areas. ThlS des-

ignation closes the area to the. future app11cat10ns to approprlate

groundwater but does_not:affect,anyvof the ex1strng pumpers or

those:-holding valid outstanding permits.

Groundwater Management Under'theﬁfdaho'Code

Two levels of resource management are allowed under the

Idaho statutes It is pos31b1e for the dlrector of the Depart—

(R}

ment of Water Admlnlstratlon to. deny a permit for a neW user




: in e groundwater basin on the basis that:uhapprepriatedvground—
Waﬁer_is.not ave{iable;.‘The'Directer may indicafeathafvunappro—
,priated groundwater is not available in an area by the‘deelarae
gtien that the area is a critical groundwater area. This deeigna—
tion serves as a notice to new usere that appllcatione for

"'Iits will e:.ther be denied or approved in reduced quantltles°

- The recent decis1on in the case ef ggen v, Smith indlcates

;that the direator of the nepartmeat ef Water Admlnlstratlon does

. heve_suffigient pewer_tegereeteveritieal groundwater areas
’and'toeprereﬁr new uses 6f'greundweter‘oh the basis that un-

- approprlated groundwater is net avallable Becauee of this case,

1t 1s asegmed for thls study that the dlrector of the Depart—

ment of Water Administration has sufflclent power to close

areas to future approprlatlon

| Two maln restrlctlons are presented 1n the Idaho Code

that could result in closure of wells with valid water rights.

| These are noted as the recharge limitatien and the pumping 1lift
.11m1tat10n The recharge llmltatlon is the llmlt on develop—

: ment to the "reasonably anticigateé aveﬁage rate of future

' natural recharge". The.pumplng llft-lnmitatlon is the protec-

’3etion ﬁhatftheeindividual user has in the maintenance of "reason-
”‘able}éreundWater ﬁumpiﬁg‘ievels";" |

Groundwater Administration Under the Pumping
~Lift Restriction

| An outline of groundwater administration under the criteria
of reasonable groundwater pumping levels is presented;in Figure
3. A number of decisions must be made in order to arrive at

a management plan. The first level of decision.involvee the
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Figure 3 (continued)




PLAN A

USER IN ADMINISTRATIVE UNIT |
HAS REACHED CRITICAL LEVEL

~SHl.!T OFF ALL USERS ]UNiOR

TO USER AT CRITICAL IEVEL

1

.. OPERATE BASIN.TO ~
END OF ADMINISTRATIVE

PERIOD WITH NO AD-
DITIONAL ACTION

OPERATE UNIT UNTIL
A MORE SENIOR USER’ [=
REACHES CRInQAL

USER IN THE ADMINISTRATIVE
UNIT REACHES CRITICAL LEVEL

A

PLAN'B =

N-VALUE CAN RANGE
BETWEEN 1 AND THE

SHUT DOWN (i00/N} PERCENTAGE
OF THE JUNIORS EACH YEAR

STARTING WITH THE MOST JUNIOR
WITHIN THE ADMINISTRATIVE UNIT

REMAINING PORTION

PERIOD -

I

CONTINUE SHUT DOWN
UNTIL ALL USERS JUNIOR
TO USER AT CRITICAL
LEVEL BAVE BEEN CLOSED.

.

]

CONTINUE TO SHUT
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HAS STABILIZED AT A
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GONTINUE TO SHUT
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USER REACHES THE
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-

OPERATE UNIT TO END

DITIONAL ACTION

K1

OF THE ADMINISTRATIVE

PLAN C

USER IN THE ADMINISTRATIVE
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.| M-vaLue can raNGE
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PER YEAR STARTING WITH THE
NEAREST JUNIOR PUMPER WITHIN
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|

CONTINUE CLOSURE OF
JUNIOR WELLS WITHIN
THE UNIT UNTIL ALL

“ JUNIORS HAVE BEEN
. CLOSED DOWN -

I

-l

CONTINUE CLOSURE OF

.| REASONABLE LEVEL

INITIATE CLOSURE OF

~REACH CRITICAL LEVEL

=T

‘OPERATE UNIT TO END
OF ADMINISTRATIVE
PERIOD WITH NO AD-
DITIONAL ACTION




PLAN D
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PLAN E
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PIAN C
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L j)

. Figure 3 (continued)
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selectlon of reasonable groundwater pumplng 1evels as%the prlmary
admlnlstratlve tool. The second de01S1on -concerns the defini- -
tlon of the pumping 1lift concept ,Reasonable groundwater pump—:
ing 1eve1s can be 1nterpreted as 1) a 11m1t on the depth to
pumplng water level or, 2) a 11m1t on the rate of water 1eve1
decllne plus a 11m1t on the depth to pumplng water level ” It the
‘pumplng 1ift llmltatlon 1s assumed to be the 11m1t on the depth
to pumplng.water 1eve1 then a dec1s1on must be made on the‘ f
method‘of.application of pumping Tevelyrestrlotlon to the,basin.
The Idaho Code allows theudesignation of a criticalvground—:
water area as part or all of a groundwater bas1n It'ie7thus
pos31b1e to apply the reasonable groundwater pumplng llft res-
triction to ‘all or only part of the ba81n |

The flrst alternatlve‘ noted in Flgure 3, isuto”apply
the restrlctlon to a 81ngle admlnlstratlve un1t that 1ncludes>
the entlre basxn. The restrlctlon may also be applled to. se-
lected groundwater management units which may or may not 1nc1ude.
the entlre baeln The restrlctlon may be applled to unlts de;,
flned by a glven dlstance from the senlor pumper who haS~reachedh’
the cr1t1ca1 level The selection oftheSizerof the:administraev
tive. unlt is very 1mportant in the appllcatlon of the pumplng 1ift
restriction. Admlnlstratlon of groundwater in the Raft Rlver_
Basin has been 11m1ted to date to the declaratlon of the entlre
basin as a critical groundwater area. The ba51n is thus be1ng
treated at the moment as a s1ng1e management un1t

Two primary alternatlves are outllned for the selectlon

of the reasonable pumplng llft value for. the ba81n Therflrst

and s1mp1est application of the reasonable pumplng 1ift'concept

!

o)
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is the application of a single(groundwater pumping level for
the entire basin. Baéed anthe‘assumptions’noted by Young
and Ralston (1971), the pumping level‘wouldAbe designed for
a typicalvirrigatorlfor the entire basin withbut reference:to '
growing season and crop variationskwithin the basin and dif-
ferences in topographic features° The second major‘alternative
ih the application Qf reasonable pumping lifts to a single'unit
covering the entire basin is the applicatiop of different ground-
Wéter pumping levels in each part of the basin based upon spe-
cific topographic, economic and hydrologic conditions. Under
this plan, a reasonable groundwater pumping 1eve1>Wou1d better
fit the conditions in each part éf'the basin. It woﬁld_be dif-
ficult,~however; to interface the groundwatqr_pumpiﬁg 1lift .
management scheme when conflicting users havé diffefénf reason-
able pumpingrlift values. | |

Once the reasonabie pumping iift value is selected for the
basin or for parts of thexbasin, considerable queStion exists
on the application of that valué to users within the basin.
Three basic plans of applicafion of the;reaSOnable pumping
1ift value within the adminiéﬁrative unit are presented in

Figure 3. . These plans are repeated throughout the various

‘ alternatives noted on the diagram. Each of these plans is

initiated when any user in the‘administrative'unit has reached
the designated critical leve1, Upder plan A, the administra-
tive official would’shut~offvall users junior to that user
thét has reached the critical level. Thus, if the user at the
critical level were the most senior user in the basin, all of

the other users in the basin would be shut off. Howéver, if
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he were the seoond:most'junior’user;“only'thefmost‘junioruuser
IWOuld_be-shut'off{ Two basic  courses of'aotion arevpossible‘
following this closure of juniors. The basin may’befOperated

to the end of:the,administrative’base’period with’noaadditione
al adminiStrative action. However, if another5userfWithin3the
administrative‘unit'reaohes the designated‘critical"leVel; all
busersFJunlor to him would be shut off with administration fol-
‘1ow1ng thls general plan to the end of the admlnlstratlve base
hperlod | » _ |

Plan B also would be 1n1t1ated when a user in the admln—
1strat1ve unlt reaches the des1gnated cr1t1ca1 level Under -
this plan the admlnlstratlve offlcer for the ‘state would shut
down (100/n peroentage) of‘the Junrors each yearkstartlng wltn
the most‘junior‘within the administrative unit.f‘This WOuld9d
_continue for (n) years with‘(n)pbeingianytnumber between 1 and
~the remaininginumberfof‘years"in the administrativeuperiod.‘
Administration would follow this guidelineruntii4either 1)-all
users Junlor to the user: at the crltlcal level had been shut’ down
or 2) the senlor s water level had been stablllzed at the des1g—
hnated reasonable level. In~e1ther;of these cases, admlnlstra—
t1ve actlon would be termlnated for the remalnder of the admln—;
istrative perlod However* if another user'reaches the‘crltlcal
leVel admlnlstration actlon would 1nc1ude shuttlng off (100/n
percentage) of the users Junlor to that user each year
"Plan C would be 1n1t1ated when any user in the admlnlstra-

tive un1t reaches the critical level Under. thls plan (m)**

nearest Junlors would be shut down per year startlng w1th the

(L.

]
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nearest Junlor user w1th1n the adm1n1strat1ve un1t The (m)
value can range from l up to any reasonable number The users

to be shut down would be the- nearest Junlor users so that all

- users, Junlor to the pumper at the cr1t1ca1 level would be
' grouped 1rrespect1ve of prlorlty Admlnlstratlon under plan

- C would contlnue untll elther l) all users Jun1or to that user

at the crltlcal level have been closed down or 2) sufflclent

Jjuniors have been closed down to stablllze the senlor s water

level at the de51gnated reasonable level : Adm1n1strat1on would
then continue w1thout further actlon to the end of the admln-
1strat1ve perlod However 1f another user reaches the cr1t-
1cal 1evel w1th1n the admlnlstratlve unit, admlnlstratlon would
1nclude the closure of (m) Junloerper year near that senior
. I e AR . , C
Plan: A prov1des forlthe closure of a probable large number
ofbusers Wlthout examrnatlon-of the positive benef1t.for the
senlor who has. reached the crltlcal level ‘This plan would be
adv1sable only if the adm1n1strat1ve un1t were selected as
a Very small area. Plan B prov1des an 1mportant mod1f1cat1on
of Plan A in that only a portlon of the Junlors would be shut
down each»year w1th thls closure to contlnue untll elther all"

Junlors are closed down or the senlor has been protected as to

- his reasonable pumplng level ‘ However th1s plan stlll 1gnores

the 1mportance of the locatlon of each partlcular user .lln
a 1arge adm1n1strat1ve unltl a user at great dlstance may be’
shut down w1th no 1mmed1ate beneflt to the senior. ThlS plan
would also prov1de reasonable admlnlstratlve actlon in. small

admlnlstratlve units. Plan C would perhaps prov1de greatest




protectlon because those users closest to h1m would be shut o

s

down f1rst Conversely,‘all users Junlor to the user at the

kcr1t1ca1 level would be assumed to have equal prlorlty thus

&

'el1m1nat1ng some of the value of the water rlght Locat1on
would be an 1mportant factor in the certalnty of Water use
The adm1n1strat1ve unlt may be selected as other than
the ent1re ba81n°' Admlnlstratlon of the groundwater resource
in a bas1n may be performed in- selected groundwater management

unlts or in groundwater management_

‘;nlts based on. a glven d1s—
tance from a senlor pumper who has reached the des1gnated .
crltlcal level (Flgure 3) The selected adm1n1strat1ve un1ts
may connect to cover the entlre bas1n or may be located only .
in areas of 1mmed1ate water level decllne Selectlon and |

-appl1catlon of reasonable pumplng l1ft value or. values Would

1.

follow the same course of actlon as descrlbed for management
of the basin as a s1ngle un1t However the compllcat1ng fac—
tor of 1nteractlon between selected adm1nlstrat1ve un1ts would
have to be cons1dered»‘ Closure of Jun1ors under thls app110a—“
tlon of the reasonable‘pump1ng llft concept Would follow plan n
A, plan B or plan C descrlbed prev1ously° o o

The s1ze of the admlnlstratlve un1t-could be based on a
glven dlstance from a sen1or pumper Who has reached the des-iA
‘1gnated reasonable pump1ng llft ' The rad1us of the adm1n1s-
tratlve un1t could be set e1ther as a s1ngle value for the entlre
bas1n or modlfled for d1fferent parts of the bas1n based on

hydrologlc and economic - factors The appl1cat10n of selected

13

reasonable pumplng llft value or values would follow the for—

&

mat descr1bed prev1ously w1th flnal appllcatlon of the cr1t1ca1




value under plan A, B, or C’as desoribed above.

Reasonable pumping 1ift has been discussed pneviously as
a control on. the depth to pumping level. It is also poss1b1e
to 1nterpret reasonable pumping level as a combinatlon of con-
trol on the rate of water level decline andacontrol on the
depth to pumping water level. As is‘shonn in Figure 3, this
1nterpretat10n provides a different set of alternatives for
closure of junior users. | |

Plan D is initiated when a user in the administrative
unit reaches either the designated rate of water level‘decline
or the designated pumping water level. If a user in the admln—
istrative unit reaches the designated rate of Water 1eve1 de—
cline, all users junior to him in the unit are shut off. ThlS
plan is.directlp parallel to Plan A. Upon this action the unit
would either be operated until the end of‘the administratine
period with no additional action, operated until another, more
hseniorgguser reaches the critical rate of decline or operated
until a user reaches the designated reasonable pumping lift.
In the second case, all users junior to.the‘second person reach-
ing the‘critical rate of decline would be shut off. When a
user reaches the designated reasonable pumping 1ift value,
plan D then reverts directly to plan A.

Plan E is very similar to Plan B. 1In this case when the
user reaches the designated rate of ﬁater level decline (100/n)
percentage of the junior users would be shut off each year
starting with the most Junior within the adminlstratlve un1t
This operation would continue until 1) another more senior user

reaches the critical rate of decline, 2) the first senior has
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had his water levelkdecline reduced‘below’the désigﬁaﬁéd"fAté
of water 1evel decllne, or 3) a user 1n the area reaches the
des1gnated reasonable pump1ng llft value Under the latter
poss1b111ty, plan E would ‘then revert to plan B

Under plan F when a user in the adm1n1strat1ve unlt
reaches the desrgnated rate of water 1eve1_decllne (m) nearest
juniors wouldrbe shut.down each vear startingFWith the nearest
Jjunior pumper within‘the unit The basin Would'then be oper;-
:ated untll elther 1) other users reach the cr1t1ca1 rate of
decllne; 2) the senlors rate of water 1evel decllne is reduced
until 1t is 1ess than the de81gnated rate of decllne or 3) a
‘user in the admlnlstratlve unit reaches the des1gnated reason—
able pump1ng llft value. In the latter case, plan F would'
revert to plan C descrlbed previously o " o

The outllne of de0181ons under adm1nlstratron of reason-ﬁ
able pump]ng llft as a llmlt on the‘rate of water level decllne
as well as a llmlt on the depth of pumplng water level is 51m—
~ilar to that dlscussed prev1ous1y w1th the exceptlon that the
f1nal plans of appllcatlon of the reasonable pumplng 11ft con—
cept arepﬂans D, E, and F, rather than A, B and C.

F1ve basic levels of dec1s1on are descrlbed on Flgure 3.
Fjrst the admlnlstrator must choose the partlcular management
‘tool to apply to the basin. In this case the choice is rea—
onable pumplng 11ft ' Secondly, the adm1n1strator must choose
a def1n1t1on of reasonable pumplng llft | The deflnltlon may
e1ther be a 11m1t on the depth to- pumplng water 1evel or a

limit on the rate of water level decllne plus a 11m1t on the

depth to pumplng water 1eve1 ‘ Thlrd the adm1n1strator must
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cﬁébse the size of management unit and the length of manage-
ment period. Fourth, he must select the pumping lift value or
ValueS\and'fhe‘féte of decline Value or values to be applied
in the managemenf units. Fifth, he must select a method of
application of the designatéd pump lift and rate of decline

values to users in the administrative units.

Groundwater Administration Under the Recharge‘Limitations

The Idaho Code limits development in a grbundwater basin
to the '"reasonably -anticipated average rate of future natufal
récharge”a The decision diagram forbthis administrative élter—
native is presented in Figure 4. One of the primary problems

Awith,administratién of the resource under this‘criteria is
‘the definition of the recharge limitation. Four alternative
definitions are presentediip Figure 4. First, the recharge
limitation may be defined as the total water available for
>man's7use in the basin’(water yield). Second, the recharge
,iimitation may be defined as thé total recharge to the ground-
water system. Third, it may be defined as equal to the total
vg%ggverabie discharge from the groundwater system. Fourth,
the recharge limitation may be defined as a time dependent
'funcfion of the hydrologic, economic and well location con-
ditions in the basin. The size of édministrative units must
be selected under any of these alternative definitions. A
single administfative unit may cover the entire basin, or the
basin‘may be administered through selected groundwater manage-
ment units.

The application of a single recharge value to an admin-

istrative unit covering an entire basin would follow plan G
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or plan H, as shown on Figure 4,,vUnder plan G, the consumpei
tive‘pumpage in Fhe unit would be reduced to the designaten
recharge»value by\shutting off juniors in reverse order of
priority within the unit. It,is envisioned that the well
closure would occur all at once. Under plan H the consump-
tivebpumpage in the unit would_be:reduced_to the designated
recharge by shutting off (100/n) percentages of the juniors
required to accomplish the reduction eacn‘year for (n) years

in reverse order of priority. This alternative plan would
spread the impact of the clesure over a number of years.

- A deeision must be made on the diyision of tne baeinwide
recharge value into recharge values for each speeific unit if
administration of the basin under the recharge limitation is
tovbebperformed in seleeted greundwaten management units. |
As is shown in Fignre 4, this division may be based on either
the size of each administrative unit with respect to the total
area in the basin or on the besis kahydrologic and economic
considerations. In either case, the application of the se-
lected recharge value to the users in each unit would follow
either plan G or‘plan H deSCribed prev;onslyo

Administration of the resource under the recharge limit-
ation .defined as the total recharge to the groundwater system
would follow the same pattern as described for the definition
of the recharge_limit as Watef yield. The only difference would
be in the‘total magnitude of the defined natnralnrecbarge value.

Resourceiadministrationkwith the‘definition of'rechafge
being recoverable discharge from the groundwater system would

follow that described above with one exception. The division
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of the ba51nw1de recharge into recharge for ‘each groundwater
management un1t would be varled on the: ba31s of recoverable

d1scharge within each management unit. For example, management

oy

units near'discharge points‘might“he allowedvgreater'unit‘re;\
charge than other units of the same size within the basin.
Administration»of'the rechargedlimitation mithra defini—‘
tion of recharge'being time dependent asiagfunction\of hydro--
logic, economic and well location7condltions conld varygmidely
fromfadminiStration underfother definitions of“the'constraintf
The application of‘a‘rechargegvaIUe which included’bOthhnatural
recharge and’re00very-of‘Water in storage over the’adminietra—
tive perlod would allow a greater 1mmed1ate development of the
resource. In th1s case, the length of the admlnlstratlve period
would be very 1mportant as the development would revert ‘back to
the des1gnated natural recharge to the area at the end of the as- ®
signed admlnlstratlve perlode Closure of Jun1ors w1th1n the_
unit would follow either nlan G or plan H described’preViously°
LFive levels of decieionsvare apparent in thefapplication
of the’recharge restriCtion‘for basin managementgl.Firet;bthe
adminiétrator would select the recharge limit as the management
toolo'vSecOndly, the administrator wouldvdefine'the recharge
limit. Third, he would select the size of the administrative
unit ot units and select*the length of the management period;f
Fourth, hevwould select the\reasonablerrecharge value ortvalues
for each unit. Fifth, he would select the“method of ‘applica-
tion\of the recharge limite to users within eachvadministrative _ :

unit.
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Steps in Groundwater Administration

The flrst 1ndlcat10n of a groundwater problem is often
excess1ve Water level decllne Some decllne of water levels
must necessarily result from man 'S development of the resource
The water level decllne must thus be 1nterpreted as a water re-
source management problem. Under Idaho~statutes, the probable,
but not necessary, next step is the declaration of a critical
groundwater -area.  This declaration prohibits new applications
for permit to appropriate groundwater in the area. The next
logical; and very necessary step is an adjudication of the
groundwater'rightsg” Under this process, each user has. his re-
corded or non-recorded water right established with respect. to
priority,ﬁduantity of water and location of water use. The
product‘of'an adjudication is a priority list noting valid water
rights and giving the priority date, the quantity of water and
the lands irrigated. Pumpage must be discontinued for those
wells without valid water rights. The water level decline may
continue or the decline may be‘slowed'or stopped as a result:of
this adjudication’aotion° No further administrative action is
required if the water levels stabilize.

If the water level decline continues, the next step is
an evaluation of the physical aspects of the problem and a se-
lection and application of a management‘tool. Four general

classifications of physical problems may be outlined: 1) local

Ewater level‘deoline with total basin pumpage believed less than

basin recharge, 2) general water level decline with total basin

. pumpage believed less than basin recharge, 3) local water level

decline with total basin pumpage believed to be greater than
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basin recharge and 4) general water leVel deCIiné?With total'
baS1n pumpage believed to. be greater than. bas1n recharge Thev 3

selection of the management tool is based on the type of phy31ca1

-

problem The adminlstrative dec1s1ons noted on Figures 3 and 4

would then follow

Analysis of Management Alternatives for Groundwateriin Idaho

- Management of groundmater under the appropriation,doctrine
must first include an adjudication of water rights A mock
adJudication of groundwater rights 1n the study ba31n was per-
- formed because an actual adjudication had not been conducted°
The second step in groundwater management is the development oi
administratiue procedures based on the‘thSical aspeCts}of the
basin and the alternatives outlined in‘the iegal codeQ Alter-

-natives for groundwater management in Idaho are presented earlier.

-~

The'third,step in groundwater~management is.the;application of

the management~procedures to'the basin under considerationo - :
In this study, management alternatives are:appliedbto the math- |
ematical model of the water resource system in.the Raft Riuer

Basin. 'Thevanalysis of'alternatives for groundwater management

-1in Idahobis based on operation of the model under given sets of
constraints. | o |

Appllcatlon of Management Alternatives to the Model
of the Study Area

Management alternatives are evaluated using the modei‘ofk_
the water resource system in the Raft River Basin -by the con-
trol of pumpage from individual ‘wells. Each well is identified

by location and water right priority. ' Specific management plans | g
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include the operation or closure of wells based on priority_ and/
or location.

‘A Basis Run was designed to provide the standard for com-
parison‘of the impact of various management alternativgs»on the
Water reéource system. The model Wés operated for this run
for the period 1971-1990, with only those wells with Valid water
rights operating° ‘Punched output was obtained df the water level
elevation at all nodes at the end of the pumping season‘each
year. = In addition, water level data were punched at the start
and end of the pumping season for all nodes where pumping wells
are located. These data were utilizéd for hydrograph plots.
Groundwater outflow from the basin was also calculated at the

start aﬁd end of the pumping season for each year.

Basis ‘Run

The Basis Run represents administration of the groundwater
résources in the basin after”the water rights adjudication with-=
out any closure of wells with valid rights. Considerable water
level change occurs in the basin during the period of 1971-1990.
Areas of major decline coincide with concentrations of wells.
The rafe of decline is shown on Figures 5 and 6 for well loca-
tions. The réte of decline is épproximately constant for mbst
at Nbdes 4536 and 5437. The groundwater outflow, as célculated
by thé>model, steadily decreases with time as the impact of
pumpage reaches the northern end of the basin.{

Analysis of Reasonable Groundwater Pumping
Levels as a Tool for Resource Management

A number of administrative alternatives for management of

groundwater under the guidelines of reasonable pumpinénleVels
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are presented in Figure 3. Five 1evels.0f decisidn are.noted
on that'figufe' , _‘ . - o T o o €

1. 'Selectlon of a management tool (reasonable pumplng
11ft) - , :

$)

2. Definition of the reasonable pumpingjlift concept.
a. A limit on the maximum depth tolpumping Water level
b. A combination 1imit on the maximum rate of &ater
level decline and the maximum depth to pumplng

water level.

3. Selection of administrative management units and se-
lection of length of management periods.

4.  Selection of the pump lift (or pump 1ift and rate of
decline) values for the administrative unit or units.

. 5. Selection of method of‘application of reasonable pump
llft values to Junlor users in_ the admlnlstratlve units.

The concept of reasonable pumplng levels was first evaluated
~ae'a limit on the maximum depth of pumplng.water levela Pump
' lift'was determined for eaeh operating well for each year.efv : :

- the 1970-1990 period‘using data generated from the'Basis~Run

v

and an_array of landvsurface elevations for well locations
'The‘pumpinglvf*51n wells in the bas1n in 1975 are presenfed
in Figure 7. Most of the wells with pumping llfts greater than
250 feet are located around the3margin'of the baelnt eThebdls_
tribution of pumping 1lifts in 1975; 1980; 1985; and‘lQQO{are
presented in Figure 8. The medal pumping level incfeasee.from
the range of 50 100 feet in 1975 to 100-150 feet in 1990 The
mean pumping llft 1ncreased from 120 feet 1n 1975 to 144 feet
in 1990. '

The selectidnlofﬁfeaeenahle-éneundwaten pumping levels for , %
‘a basin must be.based‘on’economic, social, physicalp'and polit- |

‘ical considerations.: Young and Ralston 61971) preSentfthe‘only
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