
WATER SUPPLY AND USE

Basin Yield 

Recharge to the ground water system is from water

derived from precipitation both within and from outside the

study area. Imported irrigation water from Little Camas

Reservoir and the Snake River are the out-of-basin components.

Recharge from within the basin is mainly from precipitation

falling on the higher elevations of the mountainous portion

of the basin. This recharge can either move directly through

the volcanic rocks from the source area to the ground water

system under the plateau portion of the area or enter stream

channels flowing out from the hills onto the plateau. The

water in the streams is either diverted for irrigation or

infiltrates to the ground water table as the streams cross•

the plateau.	 As a result, only in years of large runoff

does surface discharge reach the, Snake River.

Recharge from precipitation falling directly on the

lowlands of the plateau is thought to be small due to the

low amounts of precipitation and high potential for evapo-

transpiration (Young, 1977 and Rawls and others, 1973).

Soil morphological Characteristics, described in the soil

survey data for the plateau area, also indicate no signi-

ficant water movement below the root zone (Noe, 1982). Some

recharge is believed to occur on portions of the plateau

where precipitation falls on rock outcrops. An estimate

of this quantity was developed from previous estimates made

for a similar purpose for the Snake Plain aquifer. Mundorff



and others (1964) used a figure of 26 percent of the annual

precipitation on basalt rock surfaces as being recharged to

that aquifer. This same fraction of the annual precipita-

tion was used for this study. Areas of rock outcrop or

extreme stoniness amount to about four percent of the

plateau area. Recharge from this source would be about

4400 acre feet per year over the plateau area.

Water is imported into the Canyon Creek basin for use

by the Mountain Home Irrigation District from Little Camas

Creek, a tributary of the South Fork Boise River. Flows

in Little Camas Creek are stored in Little Camas Reservoir

(capacity 17,300 acre feet) and released into the trans-

basin Little Camas Canal which carries the water into the

East Fork of Long Tom Creek. The water then passes through

Long Tom Reservoir before joining Syrup Creek. The two

creeks form Canyon Creek from which the Mountain Home

Irrigation Company diverts to its reservoir through the

Mountain Home Feeder Canal.

Records of Little Camas Canal flow at its head were

kept from 1924-29 and 1932-73. Average annual flow during

that period waS 11,100 acre feet. Diversions are generally

made from April or early May through mid-September. Canal

flow records below Tunnel No. 9, where the water enters

Canyon Creek basin, provided a basis for determining the

net import. Based on a correlation of monthly flows at

Tunnel 9 with flows at the head, the average net import is

about 9500 acre feet per year.



In the southern portion of the study area, water from

the Snake River is pumped up to the plateau. Approximately

37,800 acre7ft/yr are diverted for 14,653 acres at an average

diversion rate of 2.58 acre-ft/y (Sutter, 1976).

There are very little data on runoff Of the straMs in

the study area Measurements of several streams were made

for a few months in 1917. In the March-September period Of

that year, Rattlesnake Creek carried 1800 acre feet and

Canyon Creek 35;760 acre feet, 9840 acre feet of which was

diverted into the basin in the Little Camas Canal. It was.,

however, a wetter than normal year as evidenced by the

South Fork of the Boise River near Lenox which had annual

runoff of 141 percent Of normal in 1917..

Records of diversions through the Mountain Home Feeder

Canal provide the best basis for estimating Canyon Creek

water yield. The feeder canal Which transfers Canyon Creek

, water to Mountain Home Reservoir and the Mountain Home

Irrigation District carried an average of 23,200 acre feet

per year during a 43 year period ending in 1969. From notes

made by personnel of the district, it is estimated that,

in addition, an average of roughly 5300 acre feet per year

passes the feeder canaLheadgates and is not diverted. Deduc-

ting the average Little Camas Canal import. of 9500 acre feet

results in a yield estimate for Canyon Creek of 19,000 acre

feet per year

Similar data are not available for the other basins

(Rattlesnake and Ditto Creeks and adjacent areas). To estimate



their yields, a curve of yield versus mean basin elevation

was drawn from sketchy data for nearby watersheds which, when

applied to Canyon Creek basin, would reproduce the estimated

yield of 1.9,000 acre feet (5.1 inches) for that basin. This

curve was then used with area elevation curves for the two

-basins to estimate their yields. By this method, Rattlesnake

Creek is estimated to yield an average of 3460 acre feet

(4 inches) per year and Ditto and adjacent areas 3800 acre

feet 2.9 inches) per year.

In October 1981, a gaging station was established on

Canyon Creek at the Foothill Road bridge (T2S. R.6E. Sec.

SE 14). Eight discharge measurements were made between
October 1981 and March 1982 to establish the stage-flow

-relationship, and a staff ,gage was read daily. Flows ranged

from about two cfs during • the fall to 400 cfs in February.

Runoff from October through March totaled about 30,000 acre

feet. During this period there were no diversions into the

basin from Little Camas Creek. 	 Canyon Creek flow was.

diverted to Mountain Home Reservoir until January 18.

During February when Canyon Creek flows rapidly increased

in response to warm wet weather, flow reached the Interstate

Highway 84 bridge and continued through to the Snake River.

The flow at the former U.S. Highway 30 bridge immediately

downstream from 1-84 was measured on three occasions

determine channel losses.



Canyon Creek Discharge in CFS 

at Foothill::
Road

at Old
U.S. 30	 Diversion	 Loss

February 18	 330	 346

March 11	 252	 182	 70

April 19	 256	 179	 8	 69

On February 18 local runoff was entering •the stream

between the two sites, but none was occurring on March 11.

It appears that about 6000 acre feet of Canyon Creek flow

was recharged to the groundwater systems between mid-February

and the end of March. Between January 19 and mid-February

about 4000 acre feet Was recharged from, the creek with small

amounts occurring in the fall and early winter,

On March 11 roughly 'half of the flow at the U.S, 30

bridge was passing Idaho Highway 67, west of Mountain Home

Air Force Base. Substantial amounts of additional recharge

undoubtedly occurred from Ditto, Rattlesnake and Other small

creeks which drain the foothills.

From notes by personnel of the Mountain Home Irrigation

District, it appears that some Canyon Creek water passes the

diversion Works to Mountain Home Reservoir in most years.

Amounts which have occurred in early '1982, however, appear

to be much larger than at any time in the past 10 years.

Available data indicates that accumulated precipitation from

October through March in the general area was about 145 per-

cent of normal.
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Based on the apparent '1Osses to ground water in the

spring of 1982,.- a rough estimate of the losses from water

passing the diversion to Mountain Home Feeder Canal Was made

for the 1972 to 1980 period. Of the 5300 acre feet per year,

Wet year escapement to Snake River is estimated to be 1900

acre feet, with the remainder, being recharged.

Irrigated Lands 

Irrigated land in the study area was determined from 1975

maps of irrigated lands in Ada and Elmore Counties; these were

prepared by the Department of Water Resources and updated by

Bureau of Reclamation to include 1979 acreages. With the use

of aerial photos, the acreage under cultivation was adjusted

to 1980 (Figure 20). Applications and permits for use of

ground water on file with IDWR were also determined (Table 3).

. Table 3 . . Developed, Applications for, and 
Permitted Lands, Mountain Home 

Study Area (acres) 

Ground Water Permits (undeveloped, 1980)

Pending Applications

Developed

Canyon Creek	 4,045
Canyon Creek (GW suppl )	 1,845
Ground Water	 21,637
Snake River	 14,653 

TOta1 'Developed

Total

15,517

10,959

42,180 

68,656



Figuio 20 Irrigoted Londs On Mountoin Homo Plo teou, 1980.
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Utilizing image analysis techniques the crop distribution

was estimated for the study area 	 The 1980 crops on irri-

gated land were row crops (25.6%), small grains (47.8%),

alfalfa (17.3%), and pasture (9.3%). The row crops and small:

grain classifications were further divided based on county

records (1980 Idaho Agricultural Statistics) as shown in

Table 4.

Table 4. Row Crop and Small Grain Classification 

•

Row Crops Small Grains

Corn '8.5% Winter Wheat 45.7%
Beans
:Sugar Beets

24.7%
20..2%

Spring Wheat,
Oats,	 Barley 54.3%

Potatoes	 . 46.6%

The number of acres per crop type was calculated by

multiplying the total number of acres irrigated from Canyon

Creek, Snake River, and ground water by the percentage of

that crop type for the study area..

Consumptive Irrigation Requirement 

The number of acres per crop type was then multiplied

by the average annual consumptive irrigation requirement for

that crop (Sutter & Corey, 1970). The total consumptive

irrigation requirement was then determined for lands served

from the three sources as follows:



Canyon Creek (SW)

Ground Water

Snake River

Consumptive
Irrigation
Requirement

Acres	 (Ac-Ft/Yr)	

	

4,.968*	 8,800

	

22,290*	 39.,500

	

14,653	 259.50 

74,250

* Includes half of the lands supplied from both Canyon
Creek and ground, water.

In addition to the above, irrigation of approximately

1500 acres of lawns and gardens in Mountain Home and at the

Air Base uses about 2500 acre feet per year.

Water Balance 

The water balance for the study area is shown in Table 5.

Under . 1980 conditions of use, there was a slight deficit of

supRly Compared to use.



'Table 5. Water Balance for Mountain Home Study Area, 
1980 Conditions 

Source 

CAliyon: . Creek Yield
Little Camas Creek

(imported)
Rattlesnake Creek yield'

- Ditto Creek &
Adjacent Areas

Snake River Pumping
Precipitation on Plateau

Rocky Areas

Total (rounded)
Supply/Use	 (ac/ft/yr) 

19,000

9,500
3,460

3,800
37,800

4,400

78,000

Use

1,900
74,250

2,500
78,600

• Loss to Snake River
Use by Crops
Use by Municipal,

Air Base Irrigation

Source Less Use	 -600

Lands irrigated by Canyon Creek water lie north and south

of Mountain Home (Figure 20). Ground water irrigated lands

are mainly in the Cinder Cone Butte C.G.W.A. and east and

west of Mountain Home Air Force Base (Figure 20). Ground

water permits not yet developed lie mostly in the Cinder Cone

Butte area as well as north and south of Mountain Home

(Figure 20). Applications •for ground water use are scattered

throughout the study area, but the lands lie mainly northwest

of HtheAir Base.
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If the 15,517 acres of ground water permits not yet

developed were irrigated (Figure 20), there would be an addi-

tional overdraft of 27,500 acre feet per year in the study

area or a total overdraft of 28,100 acre feet per year If

ground water applications currently pending are approved,

11,217 acres could be developed (Figure 20) with an addi-

tional overdraft of 19,900 acre feet per year or a total

potential overdraft of 48,000 acre feet per year

REASONABLE PUMPING LEVELS

No definite standards have been set in Idaho which

fully define what the appropriate measure of reasonableness

is or i .how it will be applied in determining reasonable

pumping levels. The statutes, however, do indicate that

economic factors should affect the measure of reasonableness.

HI .t„-is not the purpose of this section to analyze the

multitude of factors affecting the definition of reasonable-

nesS. Rather this section will provide certain economic

information about the study area which is one of the Many

important inputs to any determination of a reasonable

pumping level.

Idaho statutes explicitly recognize two economic factors

which should affect reasonableness: (1) protecting early

appropriators from water level decline beyond their economic
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.	 .
Capacity to continue to pump; and (2) achieving full economic

development of underground ' water resources. The following

information addresses only the question of economic capacity

to pump.

Economic capacity to pump is different for every,individ-

.

	 individ-

ual 'even within a relatively narrowly defined area such as the

one under study; it is also constantly changing. Examples

of Change in important factors influencing economic capacity

to pump are shown in Figures 21 and 22. Increases in prices

paid in excess of prices received by farmers lessen a farmer's

economic capacity to pump As can be seen in Figure 21, this

has been the case since late 1979.. The increased cost of

electricity alone in the Mountain Home area has had a drama-

tic effect on economic capacity to pump. It is evident from

Figure 22 that the electricity cost per acre to pump from

200 feet today is the same as the cost per acre was in 1975

to pump from 800 feet.

Table 6 Shows a representative farm budget summary for a

farm with center pivot sprinkler irrigation in the study

area .. All crops, except potatoes, show a negative return

to risk and water. This value represents the amount avail-

able, after all other costs are paid, to pay well, motor, pump

and electricity costs.	 On a farm with the crop rotation

assumed in line one of Table 6, the overall return to risk

and water is $-36.50 per acre. 	 Table 7 is identical to

Table 6 except that hand line sprinklers are assumed to be

the method of irrigation.	 Again, potatoes are the only
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Figure 21. Indices of Prices Paid and Prices Received by Farmers,
U.S., 197 3 —1981. 
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28.68

-46. 54

19.24

-87.39

. 350 cwt.

3.41-

1193.50

813.19

380. 31

59.68

320.64

20 tons 19 cwt.

-28.68 20.25

573.60 384.75

591.46 452.90

-17.86 -68.15

111-- TABLE 6. - Per acre crop enterprise an farm budget summaries fOr
Mountain Home area with center pivot irrigation

Crop

Alfalfa	 Wheat	 Barley	 Potatoes , Sugar Beets	 Dry Beans

Percentl/

Yielda/

Price ($)2/

.Total Revenue ($).

Costs ($)4/

Returns to Risk,
Management & Water ($)

Management ($)_V

Return to Risk & Water ($)/

25

5.5 tons

37

90 bu.

13

115 bu.

-46.81- 3.18 -2.-06

257.46 286.20 236.90

343.15 339.04 349.43

-85.69 -52.84 -112.53

12.87 14.31 11.85

-98.56 -67.15 -124.38

12	 5	 8

1/ Percentages of crops in the study area. For purpose of this analysis, pasture (8%) is
grouped with alfalfa, and corn silage (3%) is grouped with dry beans..

2/ Elmore County average yields except potatoes. Potato yields in the study area are higher,
than the county average and are assumed to be 350 cwt.

U.S. Water Resources Council current normalized prices for Idaho.

Include all fixed and variable production costs except management costs, costs associated
with risk, and fixed and variable costs associated with wells, motors, pumps, and electricity
for pumping.

Five percent of total revenue.

6/ Per acre revenue available to pay well, motor, pump and electricity costs. Assuming a farm crop
distribution as stated in line one above, farm return to risk and water is - $33.36 per acre.



•
TABLE 7.	 Per acre crop enterprise and farm

Mountain Home area with hand line
budget summaries for
sprinkler irrigation

Crop

Alfalfa Wheat Barley Potatoes Sugar Beets Dry Beans

Percentl/ 25 37 13 12 5 8

Yield1/ 5.5 tons 90 bu. 115 bu. 350 cwt. 20 tons 19 cwt.

Price ($)2/ 46.81 3.18 2.06 3.41 28.68 20.25

Total Revenue ($) 257.46 286.20 236.90 1193.50 573.60 384.75

Costs ($)4/ 333.18 329.07 339.46 803.22 581.49 442.93

Returns to Risk,
Management & Water ($) -75.12 -42.87 -102.56 390.28 -7.89 -58.18

I
ul

Management ($) 5/ 12.87 14.31 11.85 59.68 28.68 19.24

I--,
I Return to Risk & Water ($)/ -88.59 -57.18 -114.41 330.60 -36.57 -77.42

1/ Percentages of crops in the study area. For purpose of this analysis, pasture (8%) is
grouped with alfalfa, and corn silage (3%) is grouped with dry beans.

2/ Elmore County average yields except potatoes. Potato yields in the study area are higher
than the county average and are assumed to be 350 cwt.

U.S. Water Resources Council current normalized prices for Idaho.

4/ Include all fixed and variable production costs except management costs, costs associated
with risk, and fixed and variable costs associated with wells, motors, pumps, and electricity
for pumping.

Five percent of total revenue.

Per acre revenue available to pay well, motor, pump and electricity costs. Assuming a farm crop
distribution -as stated in line one above, farm return to risk and water is - $23.39 per acre.



crap with a positive return to risk and water and the overall.-

farm return is $-26..53 per acre.. An example of the budgets

utilized to form summary Tables 6 and 7 is shown in Table 8.

The annual cost per acre of pumping ground water from

various depths in the study area, assuming the crop rota-

tion given in Tables 6 and 7, is given in Table 9 Values

given in column four of the table are those which must be

compared with a farmer's ability to pay for irrigation water.

If these values exceed a farmer's ability to pay at a given

depth then that farmer is beyond his economic capacity to

puMp. For example, a farmer growing 100% potatoes and using

center pivot irrigation would have an economic capacity to

pump from •at least 800 feet. This rotation, however, is

infeasible from a technical standpoint. In contrast, a farmer

growing the crop rotation assumed in Table 6 has a negative

return to risk and water and therefore does not have the

economic capacity to pump at all An intensive crop rotation

of 50 percent wheat would yield a return to risk and water of

$126.74 using center pivot irrigation. The pumping costs

associated with this rotation are given in Table 10. As can

be seen from the table, the economic capacity ,to pump of a

farmer growing the wheat and potatoes rotation is between

450 and 500 feet below land surface.

It is important to recognize that there are a multitude

assumptions inherent in any representative farm budget

analysis such as the ones presented above.- Any Change in

assumptions will lead to a different economic capacity to



Operation or Item
	

Times Over

--Per Acre
Costs or
	

Unit
Receipts
	 Total

13.50/Ac
7.00/Ac
7.00/Ac

48.00/Ac
9.00/Cwt
3.75/Ac
0.31/Unit
0.22/Unit
0.17/Unit
4.50/Ac
9.83/Lb
1.40/Pt
1.00/Unit
6.70/Ac
0.35/Cwt
0.15/Cwt
0.00/Cwt

13.50
7.00
7.00

48.00
180.00

3.75
54.25
17.60
13.52
18.00
9.83
9.00
0.00
6.70

122.50
52.50
0.00

28.64]
26.91

Table B. Farm Budget:

Crop: Potatoes	 County: Elmore

Total Revenue

Potatoes

Production Costs:

350-00 Cwt @

Plow Stubble (Moldboard) 1.00
Disc and Harrow 1.00
Chisel and Mark 1.00
Planting Potatoes 1.00
Seed Potatoes 20.00 Cwt @

Fertilizing Broadcast 1.00
175.00 Unit @

P205 80.00 Unit @

K20 80.00 Unit @

Spraying Ground Rig 4.00
Sencor 1.00 Lb @

Fungicide (2 applIns) 6.00 Pt @

Zinc 0.00 Unit @

Cultivating Potatoes 1.00
Dig & Load Potatoes 350.00 Cwt @

Haul Potatoes 350.00 Cwt
Storage Potatoes 350.00 Cwt @

[Labor (included above)
Minus:	 Management (included above)

3.41/Cwt	 1193.50

536.24
24.13

91.08
.79

27.71
133.24

813.19

380.31

59.68

320.64

Subtotal Production Costs
Taxes and Overhead (4.50% of Production Costs)

Overhead: Irrigating
.Labor Cost: Pumping & Irrigating

Interest on Production Cost 13.00% for 9 months
Annual Land Payment

Total Costs

Returns to Risk, Management & Water

Management (5.00% of Total Revenue)

Returns to Risk & Water



TABLE 9.. Annual Cost of Pumping Ground Water - Idaho
Power Service Area as of March 1, 19821/

Depth to
Water	 (ft.)

Electricity
Cost/Acre($)

Other Pumping
Cost/Acre($)2/

Total Cost
Per Acre($)

200 49.19 22.76 71.95
250 56.26 25.87 82.13
300 63.63 28.98 92.61
350 70.70 34.04 104.74
400 77.77 38.28 116.05
450 84.84 41.39 126.23
500 91.92 45.60 137.52
550 98.99 48.71 147.70
600 105.75 52.55 158.30
650 112.82 55.45 168.27
700 119.58 58.56 178.14
750 126.65 63.49 190.14
800 133.42 66.61 200.03

Based on a crop distribution of 25% of alfalfa, 37% wheat,
13% barley, 12% potatoes, .5% sugar beets and 8% dry beans.
Irrigation efficiency is assumed to be 65% and pump and
motor efficiency is set at 68%.

'Includes fixed and variable costs associated with wells,
motors and pumps.



Total Cost
Per Acre($)

69.04
78.97
88.89

100.48
111.54
J21.1-8
132.20

152.21
161.64
171.28
182.74
192.39

Table 10. Annual Cost of Pumping Ground Water -
'Idaho Power Service . Area as of March 1-; 196221:

Based on a , crop distribution of 50% wheat and 50% potatoes
Irrigation efficiency is assumed to be 65% and pump and
motor efficiency is set at 6896:

Includes fixed and variable costs associated with wells,
motors and pumps

Depth to	 Electricity	 Other Pumping
Water (ft.)	 Cost/Acre($)	 Cost/Acre($)

200 46.28 22.76
250 53.10 25.87
300 59.91 28.98
350 66.44 34.04
400 73.26 38.28
450 79.79 41.39
500 86.60 45.60
550 93.13 48.71
600 99.66 52.55
650 106.19 55.45
700 112.72 58.56
750 119.25 63.49
800 125.78 66.61



pump; In addition while the assumptions utilized in this

analysis are hoped to be representative of the study area

as 'a whole, they probably will not be correct when applied

to any individual farmer in the area Uses of water other

than irrigation have not been considered.

The above analysis of economic capacity topump presents

results which are not optimistic for the farmers in the

,study area, yet farmers in the area continue to pump from

depths in the 450 to ,500 foot range. It is indicated that

farmer's economic capacity to pump depends on the crop

rotation utilized.- Assuming the most intensive crop rota-

tion Which yields the greatest economic capacity to pump,

it has been shown that farmers' economic capacity to pump

in the study area does not exceed the 450 to 500 foot range

if all elements of production receive a return.

CONCLUSIONS

1.	 The average water supply for the study area is

estimated to be 78,000 acre feet per year.

2, Flood runoff to Snake River and consumptive use by

irrigated crops and municipal uses was estimated to be

78,600 acre feet per year

3. At the 1980 level of development, there is an over-

draft of 'about 600 acre feet per year. At that time, there
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were 15,517 acres of undeveloped land for which permits to

use ground water had been issued.	 When these lands have

been developed, total overdraft will be about 28,100 acre-

feet per year Applications for use of ground water on

Desert Land Entry land and ground water applications

currently pending total 11,217 acres. If these permits and

applications for use of ground water were developed, an

additional 19,900 acre feet per year would be consumptively

used with a total overdraft of about 48,000 acre feet per

year.

4. There are two aquifers in the study area which

'supply ground water for domestic, municipal - , and irrigation

usage ... The shallow perched system, composed of sediments,

is mainly used for domestic and small irrigation purposes.

The regional system, composed of basalts and sediments, is

used for municipal and large Scale irrigation., In the

southeast portion of the study area, ground water flow is

towards the south while in the northwest portion, the flow

is ' towards the west.

5. Ground water levels in both the perched and regional

system have Shown declines. Declines varied from less than

one foot to more than 55 feet. • This is due to over develop-

ment of the resource and less than average precipitation for

the past four to five years in the mountains. Water level

rises of approximately two feet have occurred during the

past five. years in two or three limited areas.



The reasonable pumping level in the Mountain Home

area is estimated to be approximately 450 to 500 feet below

land surface.

RECOMMENDATIONS

Based upon the conclusions drawn, it is recommended that:

1. The area east of the administrative boundary between

Basins 61 and 63, north of the Snake River Canyon Rim, south

and west of the study area boundaries be designated as either

a Ground Water Management Area pursuant to Section 42-233b,

Idaho Code, or as a,Critical Ground Water Area pursuant to

42-226 and 42-233a, Idaho  Code.	 The suggested'Sections

boundaries are shown on Figure 23.

Data collection in the Cinder Cone Butte C.G.W.A.

and the expanded area should Continue. Measurements at the

staff gage on Canyon Creek should.. 'oe continued and trans-

basin diversions from Little Camas Creek should also be

measured. Ground water levels should . be monitored bi-

monthly or quarterly at the 15 veils indicated in Figure 6,

in addition . to the U.S.G.S observation well network, to

observe water level fluctuations after closure of the basin.

3. Management practices should be initiated to correct

the imbalance between recharge and withdrawals which has begun

and will increase as development continues under permits
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already issued.

4. Future wells drilled through the perched system in
-

the designated area should be constructed to case out any

perched ground water.

Pending applications for use of ground water in the

designated area should be not be issued at this time



Figure 23. Recommended Critical Groundwater Area Boundary.
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