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Figure 7
Depth to Pumping Water Level in Wells

at the End of the Pumping Season of 1975, Basis Run
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Figure 8

DistribUtion of Pumping Lift in the-Study Basin
at End of Pumping Season of

(A) 1975, (B). 1980,;(C) 1985 and (D) 1990
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published estimates of reasonable pumping levels for thestudy

basin. They note a range of 450-550 feet as a reasonable lift

in the northern portion of the basin, but suggest a lower but

undefined lift for the southern portion of the area The'objec-

tive of this study is not the determination of a reasonable pump-

ing lift-value but rather the determination of the impact of

administration under this guideline The number of wells per

year that have pumping lifts equal or exceeding selected reason-

able pumping lift values are presented in Table 1. If the rea-

sonable pumping level wereselected as 300 feet, three wells,

would already exceed that level in 1971. However; if the level

were selected at 450 feet, administration would not be initiated

until 1281 when one well reaches that level. It is assumed in

this study that administration is automatically initiated when

the level is reached. In actual basin administration, Manage-

mentaction would probably not occur until a senior pumper reg-

istered a complaint and asked for action.

The first operational run for analysis of impact from re-

source administration under the reasonable pumping lift concept.

was based on the following decisions (see Figure 3),

1. Reasonable pumping lift as the management tool.

2. Reasonable pumping lift defined as the maximum depth
to pumping water level,

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

4. Reasonable pumping lift of 450 feet selected for a
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



$3

Table 1: Number of Wells Per Year Equal or. Exceeding Selected
Reasonable Pumping Lift Values in Study Basin

Year

Pumping Lift Value

300 Feet 350 Feet	 400 Feet 450 Feet 500 Feet

1971 3
1972 3 1
1973 4 1
1974 4. 1 1
1975 5 1 1
1976 5 1 1
1977 5 1 1
1978 5 3 1
1979 5 3 1
1980 5 3 1
1981 5 3 1 1
1982 8 3 1 1
1983 8 3 1 1
1984 8 3 1 1 ,1
1985 8 3 1 1 1
1986 '	 10 4 3 1 1
1987 12 4 3 1 1
1988 13 4 3 1 il
1989 15 4 3	 ' 1 1
1990 17 4 3 1 1

pumping lift. Resource administration would then be based on the

priority and location of the control user at the critical level.

The critical depth of 450 feet was reached by a well 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 remainder

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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Figure 9.
Location of Junior Pumpers Not Allowed to Operate

Under Plan A With Control Senior at Node 2439
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in the center of the basin at some distance from the senior at

the critical level. The senior received little benefit from

this administrative action, even though twenty percent of the

pumpage in the basin was discontinued., The lack of benefit to

the senior was a result of the location of the senior with re-

spect to the juniors and the hydrologic characteristics of the

of the groundwater system.

The model was next operated with the first four 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 the resource was achieved:with the

closure of juniors under plan B (Figure 3). In this case, (n)

percentage of the juniors were shut down each year for (l/n)

years in reverse order of priority. A total of 12 users were shut

down in each of five years to accomplish the closure, Changes

in water levels between closure by plan A and plan B were minimal

in the basin. Closure of juniors over a period f time lessens

the impact of administration on the economic and social condition

of the basin. More time is allowed for changes in land use and

life style.

Plan C for the clOsure of junior pumpers was also evaluated.

This plan involves the closure of (m) juniors per year starting

with the junior nearest the control Senior. Closure is dependent

on location rather than relative priority, among the juniors.

This alternative was analyzed by closing five juniors per year

for three consecutive years. Water level changes are more local-

ized in the area of the senior pumper. However, the senior re-

ceived little benefit from the closure. The economic and social
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impact of administration in the basin is more limited under plan

C than plans A or B.

The impact of administration of. 	 basin with different

reasonable pumping lift values was also evaluated. A reasonable

pumping lift of 350 feet was selected for examination. The 350

foot pumping level is first reached by the well at node 2539 in

the pumping season of 1972 (See Table 1). Administrative action

would be initiated by the closure of wells for the pumping season

of 1973 under either plans A, B, or C. The only difference be-

tween this action and the one described earlier, is the length

of the administrative period. Water level changes would be sim-

ilar to those presented previously.

The well at node 2539 is not representative of the majority

of the wells in the basin. It is located on the extreme eastern

' Margin of the basin in a reIatiVely, thin section of the aquifer.

The pumping lift is at least 50 feet 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.

The next wells tb-reach the designated reasonable pumping

lift 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 the closure of the well

at node 2539. The water level changes resulting from adminis-

tration based on the weils-atAlodes 2339 and 2440 would be very
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similar to that described previously. If these wells are also:

removed from the analysis, administration would be based on the

well at node 2237. This well reaches the criticallevel in the

pumping season of 1986. The location and priority (262) of this

control senior would result in a similar physical impact from

administration as that described above.

Administrative action based upon the following decisions

provide a single general impact upon the basin.

Decisions:

1. Reasonable pumping lift as the management tool.

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

Entire basin selected as the administrative unitwith
-administration continuing from the time of administra-
tive action through 1990.

4. Reasonable pumping lift selected as any value equal to
or greater than 350 feet including or excluding the
three users with the greatest lift.

5. Closure Of juniors under plan A, B, or C,

Administration of groundwater is controlled by a group of wells

along the eastern margin of the basin . . These wells have Con-:

secutive priorities which may indicate ownership by a single

individual Users junior to these wells are located throughout

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

rise in the basin, but provides little improvement of the senior's

pimping leVel. The depth to water in these wells is greater than

• other wells in the basin because of their location near the margin

of the valley and the lower aquifer transmissibility. Given the

decisions noted above, administration of the basin appears inef-

fective. Little protection is given to the senior user at the

expense of closure of a large group of juniors.-
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The administrative 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

model. The length of the administrative period required to pro-

vide the senior with a measureable benefit could not be estimated

from the available information.

The next series of operational runs was conducted with the

following decisions:

Decisions:

1. Reasonable pumping lift as the management, tool.

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

3. Basin divided into two administrative units with the
division line at node row 1 =37 with administration
continuing from the time of administrative action
through 1990.

4. Reasonable pumping lift of 450 feet selected for
administration in the northern . portion of the basin
and a lift 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 economic return

from irrigation by groundwater. He noted that the northern por-

tion of the basin 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 reasonablepumping lift values

for the northern and southern portions of the basin. Their division
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line is similar to that suggested by Schat z . 'A reasonable pumping

lift of 300 feet was suggested by Schatz (Personal communication
.	 ,

1974) for the southern portion of the basin on the basis of lower

net returns from farm operation. Thefoot reasonable pump

lift value is that suggested by Young and Ralston (1971) as a

minimum for the northern part of the ba$ih,

The division of the basin into two adMinistrative units

limits closure of juniors to user's within each unit. A Senior

user at the critical level in the northern .portion or the basin

may not force closure.ofoa.:440,9..

of the basin.

Administrative action was initiated in the northern por-

tion of the basin when the user at node 2 .539 reached the designated

reasonable pumping lift of 450 feet in the pumping season of

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

in the southern portion of the basin was at node 4941 in the

pumping season of 1982 The water right for this well has a

priority of 172. Under plan A .,- all users junior to priority 272

in the northern portion of the basin were Closed in 1982 while

all users junior to priority 172 in the southern portion of the

basin were closed in 1983. Thirty-eight Wells in the northern

portion, of the basin with a combined discharge of 58 pubic feet

per second were not allowed to pump An additional 61 wells

totaling 103 cubic feet per second of discharge were not allowed

to operate in the southern administrative unit. The location of

the wells are shown on Figure 11. The results of the adminis-

trative action is presented in Figure 12 as water level change

from the Basis Run by 1990. Extensive Water level change may be



17

19

21

23
23
27

29
31

0 Location of
Junior Pumpers
Closed

i

Location of
Senior Pumpers
at Reasonable
Pumping Level

33
as
37

39

41
4.3

45
47

49

53

55
57

59

61

63
65

67

69

73

75
77

79

SI
83

85
87

89

93

95
97

99
101

03

105

91

26 E
	

27'E
	

26 E

1 3 5 7 9 II 13 15 IT 19 21 "23 25 27 29 31 33 35 37 39 41 43 45 47 49

Sigle=M11111• 1 W•	 11111•••	 11111•11•111111•

	

-.10 .
	

••VINIIItrivrivararale. 	 ...=.1.-- •loion •••111•11111111•••• 111	 •n•••••••Den_ 
1"1

	

Lif sumemmeg	 alimaul
:411171.2••• "MUM.. am.

	

	 1111111111
N naMilanoinlnllaa

_imuminq
MIn

	

	 MN 011••••••emunnu
Si ••••M••••
MIMS,b•411111••••	 MEM	 81110•111111111•••

	

ammo	 ainnummuumm•flos.sutima.olemousi	 IMMUMMIMMIMM
11/M4Milm•LAMMEW	 IMMIMMOMMIRMINmm	 uermum ammmrm
UM AM	 MIIMMUNV1	

gloMmilimplimmm
woommmommoomIlimmirmsmommem

laigli"111=1"mrirmilNrilarnr . mfammillii"	
MI
mmasumsm

MMOMMMII
IM

an pee	 BM
MMOsilINUMMMMI.4 mt,a	 .41111151111111111 	 M•••II•MIM
M•MI nMMIMMIMMIMMINI ISM'	 IIMIMLAMEMIlt 	 us......
mommommummrmarl nom ..._somismitmommou	 nImmommummars 116.4111411 MIN PNE•IlIC almlamn IMMOMME

mmommemnimmsLArdlwamAsimporeimmommlom
mommis rimuriMminUmmmillmmwommiruMMIMiliiiillimmiummmm
IMMONIMMILMMBIAMMIMMIMMIMMBrIMILAIM	 EMMUMMO111	 4111•1•1101,•01111111•••••1 •."mt ' munr•••I 111r
10111311MMILMMI lisibeadll IIIIIIIIIIIImummonnummuniu	 IMMOrIMMIIIM MIMMUMMMUMM
MUM MOMIM MI MMIMINEMM IMmilmMILAIMMum	 MMIHNIMMIIM•1101111•111•11111111111•••••lum mmr-vmmummum ma 110111••••••
1•11112/1111,1101111111•111•1111111 1111•1••11111111111 n4•11•11 ' •womemmimmim
samosseemamrommmonfolummmummirmom mmisommomm
••••••nhammimaimmunni mommmmummaimum emommimmum
mam••11111mmommorimagiummr, mMlonmmuMmmmg•
inimmunupvigeminussummommommumummommgmImimummInk

11=	 ••••111•14.4•••••nn,‘_••11••••••••	 EIMMrIX,.•111M•1•11•ItIUNIMUIL,i4u/ 1111•1••••••••111	 •••••••us ••••• nimeg•••in	 •••••11111•••• SIMI	 ' 11•••••111111111111M•11116 1r•111•••••1111 Al 111111111••••••• 1111111••••••!•••••••51•111•1111111111r11111	 •11111•1•1111•••••••••••••1111•101•11
••• 11111111111•1114/111••1•••••••••••••••••••el••••
•11•1111111111111111111111•11111•Iill 11•111•••••1111r •11111111Ip11••• nMUM 1111•111••••111.111•••11 WIN 1111•••••••116 N•111111•041••••MIN MIIIII•••01••••

r
111 11:4•••••••1111••••111	 11•111••••••••

lin

•••11111=111111••••1111‘411.111•11•1111111•11•01111•11 	 111 1111"•Itil•••mmommiromnsincriliOr.710.111MMUNNThainnilil4M71/041MO
M I IMMIMMIM,	 16411..!libAIMMMIUMMIMMIMMIMMINiallhilbilla
OM Mairimw,	 r".;;LiuWimmmumpomminuramr, •'11§1211M
OREMBEmnp mimMOMOMMUllrIlm MO 111rwwWir‘ WRIMOSMEWIM
•••1111•11M41111•11•1415111WAIr• 11•11§11.11§ IIMONL.Ammq•
•111•111111prn11••••••119n41 MONOMONEO6 INSOMMEME, IIu illfMNPINVIMMINE IMMIIIIIII alA,.	 a.....rm.........rmn., ; w 1.411117.4.S;:(711=111•1Ma Imumurtinlainia LA•urrwsli•	 zumm....ii .Sup•oli•••
W4M imirmsimmiammustirlmmumamd 	 matoftiOlm
1141111111•1:411111_111••••••111.41.4•••••••.t is 	 ••§410111•A•W•011111•101111m•IIIIIIIMIllf•••••••• n•••n101111111•11•11•11

	

11•11•••141••••••Iii	
111•1111111•641•114111

wmo mumummmummommmiknAmmomms3 	 suimm.nnuti••••••••falitall
11•11%. MOE 1111M1,11.M1111211MMAI•011•••
0V"'	 m	 ..--SEAMENVO31315:16,--

I
usina1.11INIUMmiI I 111O1111111

	

m	 _IIIIMMENSwumagiumumusamar,a mismonli, lommmomunammoNu inii••••••=unmr	 IIIMPII••n 	 11111111•11111111111111111111111mmommumeimmummoria rammummum 	 mommommommingmaximmorrim
m
mmu

umi
r immummus	 nimaaamusinimm umm momr4 rmommumel••••••••• 18•11•••1116311I •§11•1111•••114, 	 ons••••••••

• 11•1••••••••••••1•111111mINII•111•1•01•1. •••••1Iff•ml110•111111•11••••••111•••111•111•1•111•111111101111•01111101 	 Irl•IIIII••II 116•111•••••mommemmummemommommusLaminimmesume.•••••••••••1141•111••••••••Im•••••• AI •111:U111171:,•,•tempoul.h..kerm,...,.....e..oks MN NMMI •••
Kifingigall

num um 'arm Hulk
lip 

m
111
om mkt! "Iiiiimummiiiiiam••••••••••ka minumems mummul

mitimm V awl a••••••n••nn •••••111 so im••11•11•M•1115••3
11• UM	 IN• 	

•••••••• •smusium w
ils

WU MOMONOMX
emumimmummmormamil

MUMS

IMMINO M mi EMINNUO ISIONIMMIM•EMOMMEMEMIN	 ,ANIMMIIMNI

MESMOW MIMMOmrUle M
MMEMSM MMIMMIMrliSMIMM M ImMOI1	

1

gmmommlimmEgmumumammul
mOMUMipmm

1111:::::muMMIN pur.me-morummommuUS 	 Er. iffik;•••1181fialloll••••••••111	 Mmonomemim
FM 'womb: IHIMIUMmiqualmemmommg

W	 •mBEE 4
sm•idiMMIMMIMBRIIMI 1 sa••••••• N	 rinumouimoirmir

12.I..ma:
11

:2211111211111111 111212:11.912p411100••11111111•111•21 OM 	 POORUMMA7•• go uswrogesmilm gol 	 keno --p • U.S......umon
940 •011.511.11•••31 • .Doi new	 eh.	 7 ...	 I glift ' sillililil
1141N por.	 1 r

.
efweismilbi.u&summem • MIIM ,	 MAII•I•I

MU OMEN • • MUmmummull u 11111 :II 	
11

I	 ill r 11111111111
MI Malaill11111111 MN II 	 •	 •11.11	 1•1•11	 11•10••1•111•

3 5 7 9 II 13 15 t7 19 21 23 25 27 29 31 33 	 37 39 41 43 45 47 49

1

3

5

7

9

10 S

13

15

17

21

23

25
11	 27

29

37

39

12 S

45

V

49

.53

55

13 $
59

65

87

69

49
	 TI

75

71

79

SI

e5

15 S

es

es

101

3

5

9
•

•
U.

Figure 11
Locations of Junior Pumpers Not Allowed to Operate

Under Plan A with Basin Divided at 1 = 37 L..
and Control Seniors at Nodes 2539 and 4941
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Figure 12
Water Level Rises , by_1990.Because of Closure of Juniors

Under Plan A with Basin D ivided at 1737
. with Control Wells at Nodes 2539 and 4941.

as Compared to the Basis Run
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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 operational 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 control wells The

hydrographs from the well at node 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 provided 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 division 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 lift. 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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Figure 14

Water Level Rises by 1990 Because of Closure
of Juniors Under Plan C - with Basin Divided at

1 =37 with Control Wells at Nodes 2539 and 4941
as Compared to the Basis Run
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portion of. the basin did not benefit the senior because none of

—the. juniors were located near him. However, closure of 12 juniors

in the southern portion of the basin benefited the senior because

they were Ideated near him.

The reasonable pumping levels criteria was next evaluated

as a limit on the rate of water level decline and the maximum

depth of pumping water level; The annual water level change

-in each well in the basin was determined from the punched arrays

f data generated from the Basis Run. The water level change

in wells from 1982 to 1983 (measurements at the end of the pump-

ing season) is presented in Figure 16 as an example of these

annual changes. The distribution of these changes is presented

in Figure 17. The mean annual change in water level shown on the

- figures is 2.8 feet. Only eight wells have a water level drop

greater than five feet per year. Only one well has an annual

decline greater than 10 feet.

' Schatz .(1974) evaluated the impact of various rates of water

level decline on farm enterprises in the study basin. He studied

annual decline rates of 1, 2, 3, 4, 5, and 10 feet and .concluded

that the lower rates have little economic significance on farm

income in the area. Users have sufficient time to depreciate

required changes in well depth and pumping equipment to minimize

• the impact. Schatz did note that a water level decline of ten

feet per year or greater has a significant impact on the net

return to the user. These rates of decline were found to be

significant from an economic viewpoint 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 Wells
for Period 1982-1983, Basis Run
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rate of ten feet per year is the maximum limit for continued

irrigation using groundwater.

Only one well in the basin has a consistent decline in water

level of more than ten feet per year; the well at node 2539.

This well also has the greatest depth to water and is controlling

well in the analysis based on reasonable pumping lift as the

maximum depth to pumping water level. Administration of the

groundwater resource based on rate of water level decline using

this well as control would be similar to that described previous-

ly. The only difference would be in the length of the adminis-

trative management period. In this analysis, administration would

be initiated in 1972,

The wellat node 5348 bas an average rate of annual decline

of 9.2 feet, the seconcfgreatest rate of decline in the area.

The well at this node has a priority of 265 as compared to the

priority of 272 for the well at node 2539. BasinWide adminis-

tration under plans A and B would result An 'a similar water level

change as shown on Figure 10. The user at node 5348 would have

little relief under this administrative . action. The water level

decline in his well is primarily the result of his own withdrawal

and his location near the edge of the aquifer system. Protection

of a reasonable rate of water level decline is a function of the

senior's location in the basin and the location and Priority of

nearby users as well as his own priority.

Analysis of the Recharge Limitation 
as a Tool for Resource Management 

Administrative alternatives for management of groundwater

under the guideline of limiting pumpage to the "reasonably
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anticipated average rate of future natural recharge" are pre-

Sented in Figure 4. Five levels of decision are noted on that

figure:

Decisions:

1. .Selection of a management tool (recharge 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.

c. Recharge limitation defined as equal to the total
recbverable 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.

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

4. Selection of recharge value or values.

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

Administration of a groundwater resource under this criteria does

not depend on a cause-effect type of resource response. Junior

users are not shut down to provide immediate relief for seniors

but rather to provide some long term certainty of water availa-

bility. 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 period of calibra-

tion and the high cost of operation. 	 The model was used to

provide short term information on the impact from administration

under the recharge limitation.
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The major problem with administration of the resOurce under

the recharge limitation is the definition of the concept and its

quantification. The "water yield" of the study basin has been

estimated in three separate studies, The yield estimates of the

entire Raft River Basin, of which the modeled area is only a

part, range from 140,000 acre-feet per year (Walker and others,

1970), to 320,000 acre-feet per year (Mundorff and Sisco, 1963).

• The third estimate was 183,000 acre-feet (Nace and others, 1960).

Some difference occurs between the reports in the definition of

the term waterYield If the highest estimate of water yield

is adopted for administration, then no management action is war-

ranted. Pumpage during the Basis Run Was held at 203,000 acre-

feet per year 	 Selection of the 140,000 acre-feet per year or the

183,000 acre-feet per year values would necessitate closure of

a portion of the users in the basin„ Ninety-seven users would

be shut off with the former recharge value; thirty-four users

would not be allowed to pump with the latter. recharge estimate.

If the recharge limit is defined as the total recharge to

the groundwater system, :then a valUe less than the basin water

yield would have to be used. Some water included in the water

yield estimate is diverted and consumptively used for surface

water irrigation No estimates are available of the quantity.

of water annually . recharged to the groundwater system. Direct

recharge to the groundwater system was held at 74,000 acre-feet

per year for the model operation. This figure is believed t

be a conservative estimate of the recharge to the system. Pump-

age would 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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recharge limitation. Only the most senior 130 users would be

allowed to pump in the basin.

The recharge limitation may be defined as equal to the to-

tal recoverable discharge from the groundwater system. It is

often not possible to eliminate all natural discharge from the

basin because of various physical, economic and social constraints.

Well development must be limited to the portion of the discharge

from the basin that is , recoverable to have a long term equilibrium

condition. Walker and others (1970) estimated that 29 percent

of the natural discharge from the study basin was by consumptive

use of riparian vegetation, 12 percent by surface water discharge

and 59 percent by groundwater outflow. They noted that develop-

ment by 1966 had resulted in a 50 percent reduction in the con-

sumptive use of riparian vegetation, an 89 percent reduction in

the surface water outflow and four percent reduction in the ground-

water outflow. Walker further stated that a "reduction of the

groundwater outflow by about half 	 . would require lowering

the water level several tens of feet in the area immediately

north of the present areas of greatest water level decline. The

time required to effect the reduction would be very great, and

very large additional quantities of groundwater would be removed

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 140,0 ,00 acre-feet per year water

yield estimate) would be 100,000 acre-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 wide range of equilibrium conditions between recharge,

natural discharge and artificial discharge can occur in the

basin depending on the extent to which the water level is al-

lowed to dedline. The recharge value may be defined as a , rate

of pumpage which will allow equilibrium conditions to occur

A relatively shallow reasonable pumping lift would prevent major

water level decline and limit the recovery of natural discharge.

Pumpage would be limited severely under these COnditions. The

recharge limit under this definition has not been estimated.

The short term impacts of basinwide administration under

three defined recharge levels are Presented to illustrate the

impact of management under this constraint. The water level

change map Presented in,Figure 10 shows the impact of eight years

of basin operation with a reduction of pumPage to 166;000 acre-

feet per year. The impact of pumpage at a level of 143,000 acre-

feet per year is shown on Figure 12 after seven years of adminH

istration. An additional run was made to show the impact of

the extreme closure down to a Pumpage level of 74,000 acre-feet

per year after ten years of basin Operation (Figure 18). Water

level rises are seen from all three figures, Sufficient data

are not available to interpret the long term impact from such

administration.

The selection of-administrative management units and the

selection of the administrative management period would be based

upon the definition of the recharge limitation. These adminis-

trative tools could be used to achieve the equilibrium condition

with maximum basin pumpage.
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Figure 18

Water Level Changes. by 1990 From Closure of Wells
to Limit Pumpage to 74,000 Acre-Feet Per Year,

as Compared to the Basis Run
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Conclusions 

1. Groundwater management inldaho can be achieved by the admin.-

istration of the resoUrce , under the state laws of water "allo-

cation.

2. The stock-flow characteristic of groundwater is an important

factor" affecting resource management Under theapprOpria-

tion doctrine.

3. Management of the groundwater resources in Idahorests largely

on the interpretation and. application of two legislative

phrases": -1) reasonably anticipated average rate of future

natural recharge, and 2) reasonable groundwater pumping levels.

These phrases must . be considered in light of the stated leg-

islative intent Of full economic development of the under-

ground water resources.

4. Five basic decisions may be outlined for administration of

groundwater under the constraints set forth in the Idaho

Code. 1) Selection of the management tool, 2). definition

of the concept, 8> selection of the size Of the administra-

tive units and length of the administrative period, 4) se-

lection of the reasonable pimping lift or recharge valUe

or values for each administrative area; and 5) application

of the selected value to juniorJisers:within the adminis-

trative area.

5. The reasonable pumping lift conceptis based upon a cause-

effect relationship. This relationship is dependent on a

number of factors, The impact on asenior s well difclosure

of a junior appropriator's well may be very:limited because

of the stock characteristics of groundwater.
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6. Operation of the mathematical model indicated that the

senior users at the designated reasonable pumping levels'

received little benefit from closure of juniors under any-

of the management plans.

7. Alternative plans for the closure of junior appropriators

under the reasonable pumping,lift restriction had little

impact on the groundwater levels in the vicinity of 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.

8. Changes in the value of the pumping lift had little effect

on the pattern of resource administration in the study plan.

9. Application of the constraint of reasonable groundwater pump-

ing levels was based on senior appropriators who are located

along the edge of the basiiL where the static depth to water

is greater and the aquifer is thinner.

10 The division of the basin for resource administration had

little impact on the protection given the control seniors.

11. The pattern of administration of the groundwater resource

in the Study basin was the same for either definition of the

reasonable pumping lift constraint,

12. 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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more senior rights receives littI'e benefit from Any plan

of resource administration.

13. Administratieniof the grOundwater resource under the re-

charge restriction is based upon long term impacts and is

not dependent on any direct Cause-effect relationShip.

14. The most important decision in the administration under

the recharge restriction is the definition of the concept.

15. Administration Of the resource under the recharge restric-

tion must include consideration of the time required for

the establishment of hydrologic equilibrium cOnditiOnS and

the relationship between the level of equilibrium and the

extent of groundwater mining.

16. Effective groundwater management may occur in Idaho by the

development of adequate, definitions and techniques otadmin-

istration under the two major Concepts of reasonable ground-

water pumping levels and reasonably anticipated average rate

of future natural Accharge. Administrative plans- must be

designed. for each basin withirithe general legal guidelines

based on the specifid hydrologic and geologic conditions

and the pattern and extent of resource development. A suf-

ficient range of alternatives is available in the concepts.

to allow efficient resource Management of A wide range of

situations
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