
ALTERNATIVES
.CHAPTER IV

FOR GROUNDWATER MANAGEMENT IN IDAHO

01i -dation of the Appropriation
Groundwater in Idaho 

The appropriation doctrine was designed for the alloca-

tiOn.of a perpetual but fluctuating flow Of water among compet-

ing users 	 system is 'reasonably applicable to surface water.

and serves as the basis for water rights in a number of western

.state8. In some of these states, including Idaho, the doctrine,

has beell'apOied to groundwater

The important aspects of the Idaho Code with respect to

groundwater are as follows:

SeCtion 42-226.1t is hereby declared that the tradi-
tional , policy of the state of Idaho,,Tequiring.-the
water resources ofthis.state to be devoted to ben

--,.eficial,Use An reasonable amounts through.fappropria
affirmed'withHreSpect , to the groundwater-.

resources of this state as said term i8 hereinafter
defined.; and, while the doctrine of 'first in time
is first in right' is recognized: i a reasonable exer-
cise of this right shall not block fun economic de-
velopment -bt:UndergroUnd water resources, - bu-tearly
appropriators of underground water shallbe protect-
ed in 	 of reasonable groundwater pump-
inglevel“S,may be established by the Director of
the Department: of Water Administration 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 appropriation and allotment to
those diverting 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 , in all respectsvalidated and confirmed

Section 42-233a	 "'Critical groundwater area is
defined as any groundwater basin,, or designated - 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 withdrawal, or rates of with-
drawal projected by Consideration of valid ancLoui-
Standing applications and permits, as may be deter-,
mined and -designated,:froM time to time, by theA2iir-.
ector of' the -DePartMent of Water Administration.

Doctrine to



Upon the designation of a critical groundwater area'
it shall be the duty of the Director of the Depart-
ment 	 Administration to conduct_a'public
hearing in the area concerned to. apprise the pub-
licof such designation and the reasons therefore.
Notice of the hearing shall be published in two (2)
consecutive weeklyisSUes Of a newspaper of gener-:
al circulation in the area immediately prior to the
date set for hearing.

In the event an area has been ,designated as a 'crit-
Nical 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 notice prior to taking such
action,

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-
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
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:lesseramount 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 -estab7
lisha-H groUndwaterAjuMping:JeVel .::orleVels:Anan Area
or areas having a common groundwater supply . as de-
termined by him as hereinafter provided. Water
a well shallnot be deemed available to fillia Water
right therein if withdrawal therefrom of the amount
called for by such rightwould affect, contrary to the
declared policy of this:act, • the present or future
use of anyprior surface or groundwater right or:.re-
sult:.in . the withdrawing the groundwater supply at
a rate beyond the reasonably anticipated average
rate of future natural recharge.,."

The statutes call for the "full economic development" of

the resource with the restriction that "reasonable ground water

pumping levels" be Maintained. The total development is limited

to the "reasonably anticipated average rate of future natural

recharge". Recognition is given that excessive declines in

water levels may occur And some protectionis noted for the

Means of diversion. It is difficult to determine if the state-

ment concerning full economic development refers to the use of

the resource beyond the flow component, No guidelinesAre given

for the use ofStock groundwater except As an elevator to help

maintain reasonable pumping levels.

Groundwater administration in Idaho has been limited to

the designation of five critical groundwater areas. This des-

- ignAtiOnoloses the area to the future applications to appropriate

groundwater but does not affect any of the existing pumpers or

those-holding valid Outstanding permits,

Groundwater Management Under the Idaho Code 

Two levels of resource management Are allowed under the

Idaho statutes. It i8 possible for the director of the Depart-

ment of Water Administration to deny a permit for a new user
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in a groundwater basin on the basis that unappropriated ground-

water is not available. The Director may indicate that unappro-

priated groundwater is not available in an area by the declara-

tion that the area is a critical groundwater area This designa-

tion serves as a notice to new users that applications for

permits will either be denied or approved in reduced quantities.

The recent decision in the case of TaPpea v. Smith indicates

that the director of the Department of Water Administration does

icient power to create critical groundwater areas

and to prevent new uses of groundwater on the basis that un-

appropriated groundwater is not available. Because of this case,

it is assmmed for this study that the director of the Depart-

ment of Water Administration has sufficient power to close

areas to future appropriation::

Two main restrictions are presented in the Idaho Code

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

These are noted as the recharge limitation and the pumping lift

limitation. The recharge limitation is the limit on develop-

ment to the 'reasonably anticipated avemage rate of future-7
natural recharge". The pumping lift limitation is the protec-

tion that the individual user has in the maintenance of "reason-

able groundwater pumping levels".

Groundwater Administration Under the Pupping 
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 involves the
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Alternatives for Groundwater Management Under the Concept
of Reasonable Groundwater Pumping Levels
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Figure 3 (continued)
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selection of reasonable groundwater pumping 'levels as the primary

administrative tool. The second decision concerns the defini-

tion of the pumping lift concept, Reasonable groundwater pump-

ing levels can be interpreted as 1) . a limit on the depth to

pumping water level or_, 2) 4 limit on the rate of water level:

decline plus a limit on the depth to pumping water level. If the

pumping lift limitation is assumed to be thelimit on the depth

to pumping water level, then a decision must be made on the

method of .application Of pumping level restriction to the basin.

The Idaho Code allows the designation of a critical ground-.

water area as part or all of a groundwater basin. It is thus

possible to apply the reasonable groundwater pumping lift res-

triction to all or only part of the basin.

The first alternative noted in Figure 3, is to apply

the restriction to a single administrative Unit that includes

the entire basin. The restriction may also be applied to:se-

lected 'groundwater.management units- which may or may not include

the entire basin. The restriction- may be applied to units d

fined by a given distance from the senior pumper who has reached

the . critical level, The selection ofthe:size of the administra-

tive..unit is very important in the application of the ,pumping lift

restriction, Administration of groundwater in the Raft River

Basin has been limited to date to the declaration of the entire

basin as a critical groundwater area The basin is thus being

treated at the Moment as a Single management unit

Two primary alternatives are outlined for the selection

of the reasonable pumping lift value for the basin. The first

and Simplest application of the reasonable pumping lift concept
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is the application of a single groundwater pumping level for

the entire basin, Based on the assumptions noted by Young,

and Ralston (1971), the pumping level would be designed for

a typical irrigator for the entire basin without reference to

growing season and crop variations within the basin and dif-

ferences in topographic features. The second major alternative

in the application of reasonable pumping lifts to a single unit

covering the entire basin is the application of different ground-

water pumping levels in each part of the basin based upon spe-

cific topographic, economic and hydrologic conditions. Under

this plan, a reasonable groundwater pumping level would better

fit the conditions in each part of the basin. It would be dif-

ficult,,however, to interface the groundwater pumping lift

management scheme when conflicting users have different reason-

,	 able pumping lift values.

Once the reasonable pumping lift value is selected for the

basin or for parts of the basin, considerable queStion exists

on the application of that value to users within the basin

Three basic plans of application of the reasonable pumping

lift value within the administrative 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 level. Under plan A, the administra-

tive official would shut off all users junior to that user

that 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. However, if
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he were the second" most junior user, only the most junior user

Would be shut off. Two basic courses of action are possible

following this closure of juniors The basin may beoperated -

to the end of the administrative base period with no addition-

al administrative action. However, if another user Within the

administrative unit reaches the designated critical level, all

users junior to him would be shut off With administration-fol7

-lowing this

period.

Plan 8 also would be initiated when a user in the admin.-

istrative unit reaches the designated critical level-. Under

this plan the administrative officer for the state would shut

down (1001n percentage) Of the juniors each Year starting With

the most junior within the administrative unit. This would

continue for (n) years with (n) , being any number betWeen 1 and

the remaining number of years in the administrative period.

Administration would follow this guideline until either 1) all

users junior to the user at the critical level had been shut down

or 2) the senior's water level had been stabilized at the desig-

nated reasonable level. In either of these cases, administra-

tive action would be terminated for the remainder of the admin-

istrative period. However, if another user reaches the critical

level, administration action would include shutting off (100/n

percentage) of the users junior to that user each Year.

Plan C would be initiated when any user in the administra-

tive unit reaches the critical level. Under this plan, (m)

nearest juniors would be shut down per year starting with the
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nearest junior user within the administrative unit. The (m)

value can range from 1 up to any reasonable number. The users

to be shut down would be the nearest junior users so that all

users, junior to the pumper at the critical level, would be

grouped irrespective of priority. Administration under plan

C would continue until either 1) all users junior to that user

at the critical level have been closed down, or 2) sufficient

juniors have been closed down to stabilize the senior's water

level at the designated reasonable level. Administration would

then continue without further action to the end of the admin-

istrative period. However, if another user reaches the crit-

ical level within the administrative unit, administration would

include the closure of '(11) juniors per year near that senior

user.

Plan A provides for the closure of a probable large number

of users without examjnatiot,of the positive benefit for the

senior who has reached the critical level. This plan would be

advisable only if the administrative unit were selected as

a very small area. Plan B provides an important modification

of Plan A in that only a portion of the juniors would be shut

down each year with this closure to continue until either all

juniors are closed down or the senior has been protected as to

his reasonable pumping level. However, this plan still ignores

the importance of the location of each particular user. In

a large administrative unit, a user at great distance may be

shut down with no immediate benefit to the senior. This plan

would also provide reasonable administrative action in small

administrative units. Plan C would perhaps provide greatest
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protection because those users closest to him would be shut

down first. Conversely, all users junior to the user at the

critical level would be assumed to have equal priority thus

eliminating some of the value of the water right. Location

would be an important factor in the certainty of water use.

The administrative unit may be selected as other than

the entire basin. Administration of the groundwater resource

in a basin may be performed in selected groundwater management

units or in groundwater management _units. based on given dis-

tance from a senior pumper who has reached the designated

critical level (Figure 3). The selected administrative units

may connect to cover the entire basin or may be located only

in areas of immediate water level decline. Selection and

application of reasonable pumping lift value or values would

follow the same course of action as described for management

of the basin as a single unit. However, the complicating fac-

tor of interaction between selected administrative'units would

have to be considered. Closure of juniors under this applica-

tion of the reasonable pumping lift concept would follow plan

A, plan B, or plan C described previously.

The size of the administrative unit could be based on a

given distance from a senior pumper who has reached the des-

ignated reasonable pumping lift. The radius of the adminis-

trative unit could be set either as a single value for the entire

basin Or modified for different parts of the basin based on

hydrologic and economic factors. The application of selected

reasonable pumping lift value or values would follow the for-

mat described previously with final application of the critical
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value under plan A, B, or C as described above.

Reasonable pumping lift has been discussed previously as

a control on the depth to pumping level. It is also possible

to interpret reasonable pumping level as a combination of con-

trol on the rate of water level decline and control on the

depth to pumping water level. As is shown in Figure 3, this

interpretation 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 admin-

istrative unit reaches the designated rate of water level de-

cline, all users junior to him in the unit are shut off. This

plan is directly parallel to Plan A. Upon this action the unit

would either be operated until the end of the administrative

period with no additional action, operated until another, more

senior user 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 lift varue,

plan D then reverts directly to plan A.

Plan E is very similar to Plan B. In this case when the

• user reaches the designated rate of water level decline (100/n)

percentage of the junior users would be shut off each year

starting with the most junior within the administrative unit.

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 level decline reduced below the designated rate

of water level decline, or 3) a user in the area reaches the

designated reasonable pumping lift value. Under the latter

possibility, Plan E would then revert to plan B.

Under plan F, when a user in the administrative unit

reaches the designated rate of water level decline, (m) •nearest

juniors would be shut down each year starting with the nearest

junior pumper within the unit. The basin would then be oper-

ated until either 1) other users reach the critical rate of

decline, 2) the seniors rate of water level decline is reduced

until it is less than the designated rate of decline, or 3) a

, user in the administrative unit reaches the designated reason-

able pumping lift value	 In the latter case, plan F would

revert to plan C described previously.

The outline of decisions under administration of reason-

able pumping lift as a limit on the rate of water level decline

as well as a limit on the depth of pumping water level is sim-

ilar to that discussed previously with the exception that the

final plans of application of the reasonable Pumping lift con-

cept are plans D, E, and F, rather than A, B, and C.

Five basic levels of decision are described on Figure 3.

First, the administrator must choose the particular management

tool to apply to the basin. In this case, the choice is rea-

onable pumping lift, Secondly, the administrator must choose

a definition of reasonable pumping lift. The definition may

either be a limit on the depth to pumping Water level or a

limit on the rate of water level decline plus a limit on the

depth to pumping water level. Third, the administrator 1/114§-1
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choose the size of management unit and the length of manage-

ment period. Fourth, he must select the pumping lift value or

values and the rate of decline value or Values to be applied
S.

in the management units. Fifth, he must select a method of

application of the designated 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 groundwater basin

to the "reasonably anticipated average rate of future natural

recharge". The decision diagram for this administrative alter-

native is presented in Figure 4. One of the primary problems

with administration of the resource under this criteria is

the definition of the recharge limitation. Four alternative

definitions are presented in Figure 4. First, the recharge

limitation may be defined as the total water available for

•	 man's use in the basin (water yield). Second, the recharge

limitation may be defined as the total recharge to the ground-

water system. Third, it may be defined as equal to the total

recoverable discharge from the groundwater system. Fourth,

the recharge limitation may be defined as a time dependent

function of the hydrologic, economic and well location con-

ditions in the basin. The size of administrative units must

be selected under any of these alternative definitions. A

single administrative 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



RECHARGE /IMITATION
DEFINED AS TIME DE-
PENDENT ASS FUNCTION
OF HYDROLOGIC, ECONO-
MIC AND WELL LOCATION
CONDITIONS •

DIVISION OF MANAGEMENT
UNITS INTO GENERAL AREAS
AND AREAS OF RECOVERABLE
DISCHARGE

DIVISION OF BASIN
RECHARGE INTO RE-
CHARGE FOR EACH UNIT
WITH GREATER THAN
PROPORTIONAL QUANTI-
TIES OF RECHARGE TO
UNITS OF RECOVERABLE
DISCHARGE

1

 APPLICATION TO THE
RECHARGE VALUE TO
EACH UNIT

PLAN G

APPLICATION OF THE
RECHARGE VALUE
TO EACH UNIT

GROUND-WATER AD-
MINISTRATION UNDER THE
CODE LIMITATION DEVELOP-
MENT TO THE "REASONABLY
ANTICIPATED RATE OF FUTURE
NATURAL RECHARGE'.

RECHARGE LIMITATION
DEFINED AS TOTAL WATER
AVADABLE-FOR MAN'S,.
USE IN THE BASIN
(WATER YIELD)

RECHARGE LIMITATION
DEFINED AS TOTAL
RECHARGE TO THE GROUND
WATER SYSTEM

RECHARGE LIMITATION
DEFINED AS TOTAL
RECOVERABLE DISCHARGE
FROM THE G . W. SYSTEM

ADMINISTRATION OF
THE ENTIRE BASIN AS
A SINGLE UNIT

ADMINISTRATION OF
BASIN BY SELECTED
G.W. MANAGEMENT•
UNITS

ADMINISTRATION OF
ENTIRE BASIN AS
SINGLE U NIT

ADMINISTRATION OF THE
BASIN BY SELECTED G...
MANAGEMENT UNITS

ADMINISTRATION OF
THE BASIN AS A SINGLE
UNIT

ADMINISTRATION OF
THE BASIN BY SELECTED
G . W. MANAGEMENT UNITS

ADMINISTRATION OF
THE BAS N AS A •
SINGLE UNIT

ADMINISTRATION OF
THE BASIN BY SELECTED
G.W. MANAGEMENT
UNITS

APPLICATION OF A APPLICATION. OF A
SINGLE RECHARGE
VALUE TO THE UNIT

SINGLE RECHARGE
VALUE TO THE UNIT

1

APPLICATION OF A
RECHARGE VALUE
WHICH INCLUDES

1
DIVISION OF BASIN
RECHARGE INTO
RECHARGE FOR
EACH UNIT ON THE
BASIS OF AREA

DIVISION OF BASIN
RECHARGE INTO
RECHARGE FOR EACH
UNIT ON BASIS OF
HYDROLOGIC AND
ECONOMIC CONSID-

NATURAL RECHARGE
PLUS RECOVERY OF
WATER IN STORAGE
OVER THE ADMINISTRA-
TIVE PERIOD IN THE
UNIT THEN REDUCTION

PLAN G	 PLAN H
DIVISION OF BASIN
RECHARGE INTO
RECHARGE FOR EACH
UNIT ON THE BASIS

DIVISION OF BASIN
RECHARGE INTO
RECHARGE FOR EACH
UNIT ON BASIS OF PLAN	 PLAN H

HYDROLOGIC AND
ECONOMIC CONSID-

ERATIONS OF PUMPAGE TO THE
DESIGNATED RECHARGE

	 	 OF AREA

ERATIONS RATE

PLAN G PLAN H
CONSUMPTIVE PUMPAGE CONSUMPTIVE PUMPAGE
DETERMINED TO BE GREATER
THAN DESIGNATED RECHARGE

DETERMINED TO BE
GREATER THAN DESIGNATED

RATE WITHIN THE UNIT RECHARGE WITHIN THE UNIT -
ADMINISTRATIVE ACTION
DESIRED

ADMINISTRATIVE ACTION
DESIRED

CONSUMPTIVE PUMPAGE IN CONSUMPTIVE PUMPAGE IN THE
(N) CAN BE ANY NUMBER FROM

, I TO THE NUMBER OF YEARS
- REMAINING IN THE ADMINIS-
TRATIVE PERIOD	 •

THE UNIT REDUCED TO
DESIGNATED RECHARGE BY
SHUTTING OFF JUNIORS IN
REVERSE ORDER OF PRIORITY,
WITHIN THE UNIT

UNIT REDUCED TO DESIGNATED
RECHARGE BY SHUTTING OFF -
(100/n) PERCENTAGE OF THE
JUNIORS REQUIRED TO ACCOM-
PLISH THE REDUCTION EACH

a--

YEAR FOR (n) YEARS IN REVERSE
ORDER OF PRIORITY

NO ADDITIONAL ADMINIS-
TRATIVE ACTION REQUIRED
IN MANAGEMENT PERIOD

APPLICATION OF THE
INTERACTION WITH APPLICAT ON OF THE APPLICATION OF THE RECHARGE.VALUE TO
OTHER MANAGEMENT
UNITS, POSSIBLY

RECHARGE VALUE TO
EACH UN'T

RECHARGE VALUE TO,
EACH UNIT	 •

EACH UNIT

LEADING TO MERGING
OF SOME UNITS

_I__
PLAN G	 PLAN H

NO ADDITIONAL ADMINISTRATIVE
ACTION REQUIRED IN THE
MANAGEMENT PERIOD

PLAN G PLAN i'LAN G	 PI,AN H

Figure 4

Alterna ives for Groundwater Management
Under the Concept of Reasonably Anticipated
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or plan H, as shown on Figure 4. Under plan G, the consump- •

tive pumpage in the unit would be reduced to the designated

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-

tive pumpage in the unit would be reduced to the designated

recharge by shutting off (100/n) percentages of the juniors

required to accomplish the reduction each year for (n) years

in reverse order of priority. This alternative plan Would

spread the impact of the closure over a number of years.

A decision must be made on the division of the basinwide

recharge value into recharge values for each specific unit if

administration of the basin under the recharge limitation is

to be performed in selected groundwater management units.

As is shown in Figure 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 basis of hydrologic 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 previously.

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 water yield. The only difference would

be in the total magnitude of the defined natural.. rech p,rge value.

Resource administration with the definition of recharge

being recoverable discharge from the groundwater system would

follow that described above with one exception. The division
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of the basinwide recharge into recharge for each groundwater

management unit would be varied on the basis of recoverable

discharge within each management unit. FOr e/taMPle, management

units near discharge points might be allowed greater unit

charge than other units of the same size within the basin

Administration of the recharge limitation with a. defini-

tion of recharge being time dependent as a function of hydro-

logic, economic and well location conditions could vary 'widely

from administration Under other definitions of the cOnstraint.

The application of a recharge, value which included both natural

recharge and recovery of Water in storage over the administra-

tive period would allow a greater immediate development of the

resource. In this case, the length of the administrative 'period

would be very important as the development Would revert back to

the designated' natural recharge to the area at the end of the as-,

signed administrative period. Closure of juniors within the

unit would follow either plan G or plan H described previously.

Five levels of decisions are apparent in the application

of the recharge restriction for basin Management. First, the

administrator would select the recharge limit as the management

tool. Secondly, the administrator would define the recharge

limit. Third, hewouid select the size of the administrative

unit or units and select the length of the Management period.

Fourth; he would select the reasonable recharge value or values

for each unit. Fifth, he would select the method of applica-

tion of the recharge limits to users within each administrative

unit.
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Steps in Groundwater Administration 

The first indication of a groundwater problem is often

excessive water level decline Some decline of water levels

must necessarily result from man's development of the resource.

The water level decline must thus be interpreted 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 rights. Under this process, each user has his re-

corded-Or non-recorded water right established with respect to

priority, -quantity 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 orstopped as a result of

this adjudication action. No further administrative action is

requited 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

.water level decline with total basin pumpage believed less than

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

'1Dumpage 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 decline with total

basin pumpage believed to be greater thalibaSin recharge. The

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

problem. The administrative decisions noted on Figures 3 and 4

would then follow.

Analysis of Management Alternatives for Groundwater in IdAh0 

Management of groundwater under the appropriation doctrine

must first include an adjudication of water rights. A mock

adjudication of groundwater rights in the study basin was per-

formed because an actual adjudication had not been conducted.

The second step in groundwater management is the. development of

administrative procedures based on the physical aspects of the

basin and the alternatives outlined in the :legal code. 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 consideration.

In this study, management alternatives are applied to the Math-

ematical model of the water resource system in the Raft River

Basin. The analysis of alternatives for groundwater management

in Idaho is based on operation of the model Under given sets of

constraints.

Application of Management Alternatives to the Model 
of the Study Area 

Management alternatives are evaluated using the model of

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
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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 alternatives on the

water resource system. The model was operated for this run

for the period 1971-1990, with only those wells with valid water

rights operating. Punched output was obtained of 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 utilized for hydrograph plots.

Groundwater outflow from the basin was also calculated at the

start and end of the pumping season for each year.

Basis Run 

The Basis Run represents administration of the groundwater

resources 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 rate of decline is shown on Figures 5 and 6 for well loca-

tions. The rate of decline is approximately constant for most

at Nodes 4536 and 5437. The groundwater outflow, as calculated

by the 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 pumping levels
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Figure 5

Hydrograph of the Well at Node 4536, Basis Run
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Hydrograph of the Well at Node 5437, Basis Run
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are presented. in Figure 3. Five levelS..ol decision are noted

on that figure.

1. Selection of a Management tool (reasonable pUmping

2. Definition of the reasonable pumping 'lift concept.

a. A limit on the maximum depth to pumping water level

b. A combination limit on the maximum rate of Water
level decline and the maximum depth to pumping
water level.

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

4. . Selection of the pump lift (or pump lift andrate of
decline) values for the administrative unit or units.

S. Selection of method of application of reasonable pump
lift values to junior users in the administrative units.

The concept of reasonable pumping levels , Was first 'evaluated

as a limit on the maximum depth of pumping water leVel. Pump

lift was determined for each operating well for each year of

the 1970-1990 period using data generated from the Basis Run

and an array of land surface elevations for well locations.

The pumping lifs in wells in the basin in 1975 are presented

in Figure 7 Most of the wells with pumping lifts greater than

250 feet are located around the margin of the baSin. The dis-

tribution of pumping lifts in 1975 1680, 1985, and 1990 are

presented in Figure 8. The modal pumping level increases from

the range of 50-100 feet in 1975 to 100-150 feet in ,1990	 The

mean pumping lilt increased from 120 feet in 1975 to 144 feet

in 1990.

The selection of reasonable groundwater pumping levels for

a basin must be based on economic, social, physical :, and polit-

ical considerations.: Young and Ralston (1971) present the only
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