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ABSTRACT

EVALUATION AND ACCESSING OF DATA FOR A WATER RESOURCES SIMULATOR

This report evaluates the a v a ila b il i ty  o f data needed to use a 
groundwater simulation model fo r real time conjunctive water 
management in the Arkansas Grand P ra ir ie . I t  is  assumed tha t the 
goal of such management is  to protect ex is ting  groundwater rig h ts  
by maintaining water levels so tha t wells do not go dry, even in 
time of drought.

S u ffic ie n t hydrogeologic data ex is ts  to use the simulation model 
to  predict the e ffec t of known pumping rates on groundwater 
leve ls . Developing an optimal set of "ta rge t" levels and annually 
managing pumping to achieve those levels requires additional data: 
fa l l  groundwater leve ls , degree of connection between aquifer and 
recharge streams, and annual ce ll by ce ll pred iction of aqua
cu ltu re  and irr ig a te d  ag ricu ltu re  acreages. Successful management 
also requires continuous monitoring in the c r it ic a l area where 
saturated thicknesses are small.

Peralta, Richard C., Roberto Arce and Timothy Skergan 
EVALUATION AND ACCESSING OF DATA FOR A WATER RESOURCES SIMULATOR 
Consultant's Report to O ffice  of Water Planning, U. S. Department 
o f the In te r io r ,  March 1983. Washington, D. C., 32 p. 
KEYWORDS--data co lle c tio n s / monitoring/ data a cq u is itio n / well 
data/ groundwater management
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INTRODUCTION AND OBJECTIVES

Arkansas established a Water Code Commission to make recommen

dations fo r le g is la tio n  and rules concerning how Arkansas' water 

resources should be managed. An option which gained considerable 

support is  the establishment of sub-state water management 

d is t r ic ts .  The Grand P ra ir ie  of Arkansas represents a possible 

prototype water management d is t r ic t .  The Arkansas Soil and Water 

Conservation Commission funded the ca lib ra tio n  of a groundwater 

simul ation model fo r the Quaternary aquifer underlying the Grand 

P ra ir ie  (13). This report supplements tha t e f fo r t  by determining 

data needs appropriate fo r using the simulator fo r management.

In th is  report groundwater management refers to those acts 

which are necessary: to protect ex is ting  water rig h ts  by pre

venting water levels from dropping so much tha t wells go dry, or 

to  assure the long-term adequacy of the water supply, even in 

times of drought. The authors assume tha t the water users them

selves should decide i f  the la t te r  goal is  appropriate or de s ir

able. With th is  in mind, the objectives of th is  study are to :

1) Determine data needs fo r the e ffec tive  u t i l iz a t io n  of a 
groundwater simulation model fo r the Grand P ra ir ie  Quaternary 
aquifer.

2) Develop appropriate procedures to access availab le data bases.

3) Make recommendations fo r additional data needs.

The approach is f i r s t  to report what data is  needed fo r the 

e ffe c tive  use of the simulation model. Available data and data
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bases are subsequently evaluated concerning s u ita b i l i ty  in meeting 

data needs. Software and/or procedures to re trieve  appropriate 

data are presented. F in a lly , recommendations fo r additional data 

needs are made.

PROCEDURE

Determination of Data Needs

I t  is  judged desirable to make groundwater management as admi- 

n is tra t iv e ly simple as can be successful. Probably, the period of 

pumping which a water agency can most read ily  manage is  one year.

In other words the agency can, using the simulator, determine how 

much water can be pumped out of each part of the P ra ir ie  in one 

year's  time to meet the area-wide goals of the water users. In 

practice , the agency w i l l  regu larly  determine whether actual re 

su lting  water levels do indeed agree w ith pred ictions. Adjustments 

in permitted pumping may be made as the resources, goals, or needs 

o f the users change.

The user-related data needed fo r th is  purpose are estimates of 

the water requirements in each 3 m ile by 3 mile ce ll of the study 

area, as affected by clim ato log ica l conditions. The necessary 

hydrogeologic information includes:

- e ffe c tive  porosity and hydraulic conductiv ity o f the aquifer 
(including spatia l va ria tions , i f  s ig n ific a n t) .

- elevations of the top and bottom of the aquifer m ateria l.
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- spring and f a l l elevations of the groundwater l evel.

- degree of connection between the aquifer and streams which
serve as recharge or discharge s ites.

At the very least, groundwater levels must be measured annually 

( in  the spring) over the en tire  area. The USGS has h is to r ic a lly  

made annual measurements in the spring (8,16). Continuity of 

records must be preserved. I t  is  preferable, however, to make the 

area-wide measurements on a semi-annual basis (spring and f a l l ) .

The most important reason fo r th is  is  tha t almost a ll the water is  

pumped during the summer. Simulation v e rifie d  every spring and 

f a l l could provide more accurate information on the next year's 

permitted pumping than simulation v e rifie d  only in the spring.

That information would also be ava ilab le  six months e a r lie r . A 

th ird  reason is  tha t recharge in to  the study area from i t s  periphery 

depends largely on the hydraulic gradient from the recharge source 

towards the area in te r io r .  The only estimates of the gradient cur

re n tly  ava il able are those in the spring. At that time the rive rs  

which border and recharge the area are at th e ir  highest stage and 

the aquifer has recovered, as much as i t  w i l l  have opportunity to , 

from the previous summer's pumping. I t  is  important to know also 

what the gradient is  lik e  in the f a l l ,  when recharge streams are at 

low stage and aquifer water levels have not recovered much from the 

summer's pumping. Estimates of the degree of connection between the

aquifer and penetrating streams are needed to permit approximation 

o f the maximum feasib le  recharge to  or discharge from the aquifer.
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Measurements more frequent than semi-annual, over the en tire  

area, would provide l i t t l e  useful inform ation, since the e ffe c t of 

pumping wells during the summer d is to rts  the water levels in th e ir  

proxim ity. The process of compensating fo r tha t e ffe c t to estimate 

average water levels in the summer would be too time consuming to 

be ju s t i f ie d .

The preceding paragraphs have addressed the necessary data for 

determining annua) permitted pumping volumes. This volume/year 

flow rate , since i t  is  simple, is  necessarily fa ir ly  "crude." The 

temporal d is tr ib u tio n  of pumping during the summer by independent 

users can only be estimated. Therefore, resu lting  summertime 

saturated thicknesses in some parts of the area could be less than 

antic ipated . For th is  reason more frequent observations should be 

made in tha t part of the study area where saturated thicknesses are 

c r i t ic a l ly  small. Weekly, d a ily , or possibly continuous obser

vation and subsequent management action may be necessary to prevent 

the l i t ig a t io n  which can resu lt when wells go dry. Such monitoring 

also provides a check on the simulation model. This check is 

needed since no model of an area the size of the Grand P ra ir ie  is  a 

perfect pred ictor.

Evaluation of Available Data Bases and 
Development of Software fo r Data U til iz a t io n

Predicted water needs fo r an upcoming year (on a ce ll by ce ll 

basis) are not ava ilab le in any existing data base. They may,
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However, be estimated. The water need fo r ir r ig a b le  crops and 

given clim ato log ica l conditions (7) can be approximated using a 

d a ily simulated water balance. Appendix A contains a procedure 

which uses the resu lting  crop water needs, the USGS's 1972 RIDS 

data base (2,11,12,14) and projected crop acreages to estimate 

annual water needs fo r each c e ll.

The Crop Reporting Service is  the most l ik e ly  source of a n t i

cipated acreages (1). An additional source of general information 

on water use is  the excellent periodic water use summary prepared 

by the USGS (17,18). A more accurate means of estimating the 

acreages of irr ig a te d  crops in each cel l  is  desirable.

Adequate estimates of municipal use of Quaternary groundwater 

can be made from data in the Arkansas State Water Plan (4). 

Estimates of aquacultural acreage in each c e ll can be made from 

the State Water Plan (3 ), and records of the Arkansas Fish and 

W ild life  Service (see Appendix B). I t  is  a common opinion among 

extension agents tha t there are thousands of acres of unreported 

aquaculture. The annual water needs of aquacultural a c t iv it ie s  

range from 3-8 a c re -ft/a c re . Accordingly, accurate knowledge of 

aquacultural water needs are important fo r any management e f fo r t .

A simple program was w ritten  which sums a g r ic u ltu ra l, 

aquacultural and municipal water needs and estimates the pumping 

from the Quaternary aquifer on a ce ll by ce ll basis (Appendix C). 

Probably, water needs are greater than permissible pumping under
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most desirable management stra teg ies. Therefore, an a lte rna tive  

source of water w il l  probably be needed. The physical ava ilab i

l i t y  of d ivertab le  surface water from the Arkansas or White Rivers 

can be determined using USGS streamflow records (19).

Several USGS reports (6,10,14) c ite  estimates of e ffec tive  

porosity or hydraulic conductiv ity . A review of these is  found in 

a recent report by Peralta, et a l. (13). Estimates of the top and 

bottom of the Quaternary aquifer are found in existing maps (5,9). 

They may also be created using data from Reports of Water Well 

Construction (Appendix D) which are f i le d  with the s ta te .1 These 

reports contain useful information on the formation, type of water 

user, well cha rac te ris tics , etc. The Soil Conservation Service 

also has a comprehensive l is t in g  of wells and surface water d ive r

sions. Spring elevations of the piezometric surface are availab le 

from USGS reports (8,16). Fall elevations are not available. 

Standard programs are availab le on most computer mainframes to 

grid  random three-dimensional observations. Sample procedures 

include polynominal f i t t in g ,  spline f i t t in g ,  and universal 

k rig in g . Such programs are used to prepare gridded estimates of 

the saturated thickness of the aquifer from the data discussed 

above.

1 I t  would aid groundwater protection and management in the 
state i f  information concerning a l l s tra ta  and th e ir  co lo r, 
and the quarter section in which the wel l  is  located were 
included in al l  such reports.
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U ntil recently , one well in the Grand P ra ir ie 's  Quaternary 

aquifer was continuously monitored. Encrustation of the well 

ended i t s  usefulness. A new monitoring s ta tion  has not yet been 

established (possibly fo r economic reasons). Continuous moni

to rin g  s ite (s ) need to ex is t in tha t part o f the P ra ir ie  where 

saturated thicknesses are smallest. Preferably, data from the 

s ite (s )  would be re trieved weekly or as co llected (by te lem etry). 

Determination of the number of continuous monitoring s ites  

requires pred iction of the e ffe c t of fu ture pumping stra teg ies and 

is  beyond the scope of th is  report.

Estimates of the degree of connection between aquifer and 

penetrating stream are not ava ilab le .

CONCLUSIONS AND RECOMMENDATIONS

A program has been w ritte n  which estimates ce ll by ce ll water 

needs based on ava ilab le  data bases. However, no data base 

accurately re fle c ts  the acreage of ir r ig a te d  cropland or aquacul

tu re  which w i l l  probably e x is t in each ce ll in the next year.

This is  an important need. The a v a ila b il i ty  of such information 

would enable the water management agency be tte r to  f i l l  water 

needs w ith ava ilab le  groundwater and diverted surface water 

resources.

S u ffic ie n t data is  ava ilab le  to estimate the e ffe c t of d i f 

fe ren t pumping stra teg ies on fu ture  Quaternary groundwater ava ila 

b i l i t y  in the Grand P ra ir ie . Thus regional pumping stra teg ies can
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be developed using a ca lib rated simulation model (13) and existing 

data bases. Optimizing or successfully using such strategies w il l  

require some additional information.

For most of the Grand P ra ir ie , only spring water levels are 

curren tly  being measured. This means tha t a management agency can 

determine the e ffe c t of i t s  management strategy only a fte r every 

spring. This provides inadequate lead time fo r determining the 

subsequent summer's groundwater withdrawal strategy. Thus i t  is 

recommended tha t observations be made in the fa l l  as well as in 

the spring fo r a ll s ites  currently  being annually monitored. I t  

is  also suggested tha t continuous monitoring be used in areas 

where saturated thicknesses are c r i t ic a l ly  small. The resu lting 

data should be retrieved and analyzed regularly  to protect against 

unexpected dewatering.

The degree of connection between penetrating streams and the 

aquifer is  currently  unknown. This should be determined to permit 

estimation of maximum feasib le  recharge and the e ffe c t of ground- 

water pumping on the downstream a v a ila b il i ty  of surface water.
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APPENDIX A

Procedure t o  E s t im a te  1983 
A g r i c u l t u r a l  Pumping in  C e l l  M, County A

*  The i r r i g a t i o n  wa te r  used f o r  r i c e  and soybean i r r i g a t i o n  was 
computed by d a i l y  wa te r  ba lance s im u la t i o n .

- 12-

ACRE (M) = t h e  a g r i c u l t u r a l  acreage i n c e l l  M i n 1972 (ac)

TAGAC (A) = t h e  t o t a l  a g r i c u l t u r a l  acreage in  coun ty  A w i t h i n
t h e  s tudy  area in  1972 (ac)

RAGA ( A , 83) = t h e  expected r i c e  acreage in  coun ty  A w i t h i n  the
s tudy  area in  1983 (ac)

SAGA ( A , 83) = t h e  expected soybean acreage in  coun ty  A w i t h i n
th e  s tudy area in  1983,  ( i r r i g a t e d )  (ac)

RIR (83)  = i r r i g a t i o n  w a te r  used f o r  r i c e  i r r i g a t i o n  in
average y e a rs  *

SIR (83) = i r r i g a t i o n  w a te r  used f o r  soybean i r r i g a t i o n  in
average y e a r s  *

QUAT (A) = t h e  p e rc e n t  o f  the  c o u n t y ' s  i r r i g a t i o n  wa te r  which
i s  drawn from th e  Q uate rnary  a q u i f e r

Z ( A , 83) = RAGA ( A , 83) x RIR (83)  + SAGA ( A , 83) x SIR (83)

= t o t a l  expected w a te r  need f o r  r i c e  and soybean 
i r r i g a t i o n  in  coun ty  A in  1983 ( a c - f t )

AGPUMP (M,83) = Z ( A , 83) x ACRE (M)  X QUAT  (A)                                           TAGAC (A)

= th e  volume o f  w a te r  need expected f o r  r i c e  and 
soybean i r r i g a t i o n  in  c e l l  M in  1983 ( a c - f t )  
wh ich  i s  pumped from th e  Quaternary  a q u i f e r



APPENDIX B

*  PLEASE ESTIMATE PRODUCTION ACRES SO THAT ME CAN ASSIST YOU IN 
PLANNING BY ESTABLISHING CHANGING TRENDS IN FISH FARMING.

-1 3 -

SPECIES OF FISH 

Golden S h in n e r 

Fathead Minnows 

C a t f is h  (Food) (B rood) 

C a t f is h  ( F in g e r l in g )  

G o ld f is h  

T ro u t

O the r (S p e c ify )

* T o ta l A cres

ACRES -  1978 

25 

20

 25 

315 

15

W hite  Am 40 

400

ACRES PLANNED -  1979 

40 

20 

25 

315 

25

40

400

Lonoke  

ENCLOSED IS CHECK OF $25 .00  FOR 1979 RENEWAL OF 

FISH FARMER CERTIFICATE NUMBER 220 $25 .00  

BULLFROG PERMIT NUMBER $25 .00  DEC 5 -8

SIGNATURE OF OWNER OR AGENT .........................................................................................

ADDRESS IF  CHANGED .........................................................................................

(PLEASE PRINT) .........................................................................................
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c
C NAME: ADSIMPUM FORTRAN A 
C
C CALCULATES THE AMOUNT OF PUMPING FROM THE QUATERNARY 
C AQUIFER IN THE GRAND PRAIR IE  REGION. ONLY CONSIDERING RICE AND 
C SOYREAN ACREAGE (REPORTED FOR EACH COUNTY).
C
C
C DATA REQUIRED IS I N :
C - - ADSIMPUM DATA A—
C
C THE F IL E  TO EXECUTE THIS PROGRAM IS  UNDER THE NAME OF 
C - -AUSIMPUM EXEC A—
C

DIMENSION J L E F T ( 2 6 ) ,  J R I G H T ( 2 6 ) .  E E M P( 26 .1 8 )
DIMENSION NJLEFT ( 26 )  . N J P I T (26 )
DIMENSION NLL  (2 6 ) ,  NRR(26 )
DIMENSION T A G A C ( 4 ) ,  SHWE(4)
DIMENSION RAGA(1 0 , 4 ) ,  S A G A ( 1 0 , 4 ) .  P I R ( 1 0 ) ,  S I R ( 1 0 )
DIMENSION I C OU N ( 2 6 , 1 8 ) ,  ACRE ( 2 6 , 1 8 ) .  RMWA ( 1 6 , 1 8 )
DIMENSION RAQUA(2 6 . 1 8 )
DIMENSION P A X ( 1 0 , 4 ) ,  RH Y(10 , 4 ) ,  CAXPY( 1 0 , 4 ) ,  SU M (1 0 ,4 )  
DIMENSION SUMT(1 0 ) , ON( 1 0 , 240 )  , P5 ( 1 0 , 4 ) ,  P 6 ( 1 0 , 4 )
DIMENSION T A O ( 1 0 , 4 ) .  TAQ I ( 1 0 . 4 ) ,  TAQ1 1 ( 1 0 . 4 )
DIMENSION ADAQU A  (10, 2 6 , 18)
DIMENSION EMPR E C ( 2 6 , 1 8)

C
C
c
c

DATA ON/<24 0 0 * 0 . /
DATA FEMP/ 4 6 8 * 0 . /
DIMENSION T P  (1 0 , 4)
DIMENSION P ( 1 0 , 2 6 , 1 8 ) .  P 2 ( 1 0 , 2 6 . 1 8 ) ,  P 3  (1 0 , 2 6 , 1 8 )
DIMENSION P 4  ( 1 0 , 2 6 , 1 8 )
DIMENSION ONEW (10, 3 0 , 8 )
DATA TAGAC / 4 * 0 . / .  S H WE / 4 * 0 . /
DATA RAGA/40* 0 . / , SAGA/40* 0 . / ,  R I P / 1 0 * 0 . / ,  S l R / 1 0 * 0 . /
DATA PAX/ 4 O* O . / .  RBY / 4 0 * 0 . / ,  CAXPY/40* 0 . / .  SUM/40 * 0 . /
DATA P4 / 4 0 * 0 . / . P 6 / 4 0 * 0 . /  . T A Q / 4 0 * 0 . / . T A Q I / 4 0 * 0 . / . T A Q I 1 / 4 0 * 0 . /  
DATA ACRE/ 4 68*^ 0 . / .  RMWA / 4 6 8 * 0 . / ,  T P / 4 0 * 0 . /
DATA RAQUA/ 4 f - R 3 n . /
DATA SUME/ 10 * 0 . /
DATA P/ 4 6 8 0 * 0 . / ,  ONEW/2 4 0 0 * 0 . /  . P 2 / 4 6 8 0 * 0 . /
DATA P 3 / 4 6 8 0 * 0 . /  . P 4 / 4 6 8 0 * 0 . /
DATA ICOUN / 4 6 8 * 2 0 0 0 /
DATA ADAQUA/468 0 * 0 . /

AD 00010 
AD 00020 
AD 00030 
AD 00040 
AD 00050 
AD 00060 
AD 00070 
AD 00 08 0 
AD 00090 
AD 00100 
AD 00110 
AD 00120 
AD 00130 
AD 00140 
AD 0 0 150 
AD 00160 
AD 00170 
AD 00180 
AD 00190 
AD 00200 
AD 00210 
AD 00220 
AD 00230 
AD 00240 
AD 00250 
AD 00260 
AD 00270 
AD 00280 
AD 00290 
AD 00300 
AD 00310 
AD 00320 
AD 00330 
AD 00340 
AD 00350 
AD 00360 
AD 00370 
AD 00380 
AD 00390 
AD 00400 
AD 00410 
AD 00420 
AD 00430 
AD 00440 
AD 00450 
AD 00460 
AD 00470 
AD 00480
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1 0 0
c

D A T A  E M P R E C / 4 6 8 * 0 . /

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

R EA D  S T A TEM E N T S

B O U N D A R I E S  - -  F O R  E N T I R E  M OD EL  - -   

DO 1 0 0  I = < . 2 l
R E A D ( 5 . * ) J L E F T ( I ) , J R I G H T ( I )
C O N T I N U E
B O U N D A R I E S  F O R  S U B S E T  MODEL

AD 0 0 4 9 0  
A D 0 0 5 0 0  
AD 0 0 5 1 0  
AD 0 0 5 2 0  
AD 0 0 5 3 0  
AD 0 0 5 4 0  
AD 0 0 5 5 0  
AD 0 0 5 6 0  
AD 0 0 5 7 0  
AD 0 0 5 8 0  
AD 0 0 5 9 0  
AD 0 0 6 0 0  
AD 0 0 6 1 0  
AD 0 0 6 2 0  
AD 0 0 6 3 0  
AD 0 0 6 4 0  
AD 0 0 6 5 0  
AD 0 0 6 6 0  
AD 0 0 6 7 0  
AD 0 0 6 8 0  
AD 0 0 6 9 0  
A D  0 0 7 0 0  
AD 0 0 7 1 0  
AD 0 0 7 2 0  
AD 0 0 7 3 0  
AD 0 0 7 4 0  
AD 0 0 7 5 0  
A D  0 0 7 6 0  
AD 0 0 7 7 0  
A D  - 0 0 7 8 0  
A D  0 0 7 9 0  
AD 0 0 8 0 0  
A D  0 0 8 1 0  
AD 0 0 8 2 0  
AD 0 0 8 3 0  
AD 0 0 8 4 0  
AD 0 0 8 5 0  
AD 0 0 8 6 0  
A D  0 0 8 7 0  
AD 0 0 8 8 0  
AD 0 0 8 9 0  
A D  0 0 9 0 0  
AD 0 0 9 1 0  
AD 0 0 9 2 0  
AD 0 0 9 3 0  
AD 0 0 9 4 0  
A n  0 0 9 5 0  
AD 0 0 9 6 0

C   
C F I
c

1 1 0
c
c
c
c

1 1 2
c

R S T  P E R F O R M  A N U L L  R E A D  ON A D S I M PUM D A T A

DO 1 1 0  I = 1 . 2 2  
R E A D ( 5 . * ) N L L ( I ) , N R R ( I )
C O N T I N U E

NOW R E A D  THE L I M I T S  OF TH E S U B S E T  OF T H E  GR AN D  P R A I R I E
FOR T H E  C A L I B R A T I O N  RUN TO BE P E R F O R M E D  BY A Q U I S I M  

DO 1 1 2  I = 1 . 2 2
R E A D ( 9 . * ) N J L E F T ( I ) , N J R I T  (I )

 C O N T I N U E

C
c
c
c

1 5 0
c
c
c
c

1 6 0
c
c
c
c

1 7 0
c

R E A D  I N  THE T O T A L  A G .  A C R E A G E  FOR E A C H  C O U N T Y  ( A C . )

R E A D ( 5 . * ) ( T A G A C ( L ) , L = 1 . 4 )
C O N T I N U E

R E A D  I N  THE A C R E A G E  OF I R R I G A T E D  R I C E  ( A C . )

DO 1 6 0  N = 1 . 1 0
R E A D ( 5 , 9 )  ( R A G A ( N . L ) , L = 1 . 4 )
C O N T I N U E

R E A D  I N  A C R E A G E  OF I R R I G A T E D  S O Y B E A N  ( A C . )

DO 1 7 0  N = 1 . 1 0
R E A D  ( 5 . * ) ( S A G A ( N . L ) , L = 1 , 4 )
C O N T I N U E
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c
c
c

1 8 0
C
C
C
C

1 9 0
c
c
c
c

2 0 0
c
c
c

R E A D  I N  TH E I R R I G A T I O N  R E Q U I R E M E N T S  FOR

DO 1 8 0  N = 1 . 1 0  
READ ( 5 , * ) R I P  ( N )
C O N T I N U E

R E A D  I N  THE I R R I G A T I O N  R E Q U I R E M E N T S  FOR

0 0  1 9 0  N = 1 , 1 0  
R E A D  ( 5 . * ) S I R ( N )
C O N T I N U E

R E A D  I N  THE C O U N T Y  T H A T  E A C H  C E L L  I S  I N

n o  2 0 0  I = 2 . 2 1
IL = J L E F T ( 1 ) + 1
I R = J R I G H T ( I ) * 1
R E A D ( 5 . * ) ( I C O U N ( I . J ) , J = I L , I R )
C O N T I N U E

R I C E FOR E A C H  Y E A R  

P E R  Y E A R

( I N . ) 

( I N . )

AD
A D
A D
AD
A D
AO
A D
A D
A D
AD
A D
AD
A D
AD
A D
AD
A D
AD
AD
AD
AD
A D
AD
AD
AD
AD
AD
A D
AD
A D
A D
A D
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD

0 0 9 7 0
0 0 9 6 0
0 0 9 9 0
0 1 0 0 0
0 1 0 1 0
0 1 0 2 0
0 1 0 3 0
0 1 0 4 0
0 1 0 5 0
0 1 0 6 0
0 1 0 7 0
0 1 0 8 0
0 1 0 9 0
0 1 1 0 0
0 1 1 1 0
0 1 1 2 0
0 1 1 3 0
0 1 1 4 0
0 1 1 5 0
0 1 1 6 0
0 1 1 7 0
0 1 1 8 0
0 1 1 9 0
0 1 2 0 0
0 1 2 1 0
0 1 2 2 0
0 1 2 3 0
0 1 2 4 0
0 1 2 5 0
0 1 2 6 0
0 1 2 7 0
0 1 2 8 0
0 1 2 9 0
0 1 3 0 0
0 1 3 1 0
0 1 3 2 0
0 1 3 3 0
0 1 3 4 0
0 1 3 5 0
0 1 3 6 0
0 1 3 7 0
0 1 3 8 0
0 1 3 9 0
0 1 4 0 0
0 1 4 1 0
0 1 4 2 0
0 1 4 3 0
0 1 4 4 0

S O Y B E A N S

C
C
C 2 1 0

DO 2 1 0  I = 2 . 2 1
WR I T E  ( 6 , 9 1 0 )  ( I C O U N ( I . J )  ,  J = l . 1 7 )  

C O N T I N U E

c
C
C

R E A D  I N  T H E  A G R I C U L T U R A L  A R E A  I N  E A C H  C E L L  ( S Q U A R E  K M . )

DO 3 0 0  I = 2 . 2 1  
I L = J L E F T ( 1 ) , 1 
I R = J R I G H T ( 1 ) * 1
R E A D  ( 6 , 0 ( A C R E ( I . J ) . J = I L , I R )
C O N T I N U E

R E A D  I N  THE P E R C E N T A G E  OF  A G R I C U L T U R A L  
P U M P I N G  O F THE Q U A T E R N A R Y  A Q U I F E R

R E A D  ( 5 , * ) ( S H WE ( L ) . L = 1 . 4 )

WA T E R

3 0 0
C
c
c
c
c

c
c
c
c

C O M I N G  FROM

( A C . - F T . )R E A D I N  THE M U N I C I P A L  WA T E R  U S E  BY L O C A T I O N
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c
c
c
c

3 50
C
c
c
c
c
c

360
C
C
c
c
c
c
c
c
c
c
c
c
c
c

3 6 5
c
c

3 6 6
367

c
c

THE CEL L NUMBERS FOR READING I N  THE M U N I C I P A L  WATER USE 
ARE THE I  A N D  J  VALUES

DO 3 50  NUMB= 1 , 9  
READ ( 5 . ,* )  I ,  J 
R E A D  ( 5 , * ) r A ( I . j )
CONTINUE

READ I N  THE VALUE FOP THE TOTAL AQUACULTURAL WATER REQUIREMENT 
( BY CELL NUMBER AS ABOVE) T H I S  NUMBER W I L L  BE M U L T I P L I E D  
BY 0 . 9  BECAUSE 9 0 % OF THE WATER COMES FROM THE
QUARTERNARY A Q U I F E R .  ...........................( A C . - F T . )

DO 3 6 0  NUM = 1 . 2 4
READ ( 5 , * ) I , J
READ ( 5 , * ) R A QU A ( I , J )
RAQU A  ( I , J ) = 0 . 9 * RAQU A ( I , J ) * 1 . 0 0  

CONTINUE

AD 0 1 4 5 0  
AD 0 1 4 60 
AD 0 1 4 7 0  
AD 0 1 4 8 0  
AD 0 1 4 9 0  
AD 0 1 5 0 0  
AD 0 1 5 1 0  
AD 0 1 5 2 0  
AD 0 1 5 3 0  
AD 0 1 5 4 0  
AD 0 1 5 5 0  
AD 0 1 5 6 0  
AD 0 1 5 7 0  
AD 0 1 5 6 0  
AD 0 1 5 9 0  
AD 0 1 6 0 0  
AD 0 1 6 1 0  
AD 0 1 6 2 0  
AD 0 1 6 3 0  
AD 0 1 6 4 0  
AD 0 1 6 5 0  
AD 0 1 6 6 0  
AD 0 1 6 7 0  
AD 0 1 6 3 0  
AD 0 1 6 9 0  
AD 0 1 7 0 0  
AD 0 1 7 1 0  
AD 0 1 7 2 0  
A D  0 1 7 3 0  
AD 0 1 7 4 0  
AD 0 1 7 5 0  
AD 0 1 7 6 0  
AD 0 1 7 7 0  
AD 0 1 7 3 0  
AD 0 1 7 9 0  
AD  0 1 8 0 0  
AD 0 1 8 1 0  
AD 0 1 8 2 0  
AD  0 1 8 30 
AD 0 1 8 4 0  
AD 0 1 8 5 0  
AD 0 1 8 6 0  
AD 0 1 8 7 0  
AD 0 1 8 8 0  
AD 0 1 8 9 0  
AD 0 1 9 0 0  
AD 0 1 9 1 0  
AD 0 1 9 2 0

A D D I T I O N A L  I NPUT  (RECHARGE & AQUACULTURE)

ADAQU A ( K , I , J )  A D D I T I O N A L  AQUACULTURAL PUMPING ( A C . - F T . )
K I S  THE YEAR

E M P R E C ( I , J )  E M P I R I C A L  RECHARGE CONSTANT
( C U BI C  F T . ) / Y E A R  x ( 1 0  TO THE 7 T H . )

DO 3 6 5 NUMB= 1 , 13
R E A D ( 5 , * ) I , J , F E M P ( I . J )
E M P R E C ( I , J ) = F E M P ( I , J ) * ( 1 0 * * 7 )

CONTINUE

D O  3 6 6  NUMB= 1 , 1 7
READ ( 5 , * ) I , J . A DAQU A ( 6 . I . J )  

ADAQU A ( 6 , I , J ) = A D A Q U A ( 6 , I , J ) * 1 . 0 0  
DO  3 6 6  N Y = 7 , 1 0  
AD A QU A (N Y, 1 , J ) = A D A QU A ( 6 , 1 , J )
CONTINUE

CONTINUE
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c
c
c
c

c
c
c

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

A D 0 1 9 3 0  
A D 0 1 9 4 0  
A D 0 1 9 5 0  
A D 0 1 9 6 0  
A D 0 1 9 7 0  
A D  0 1 9 8 O 
AD 0 1 9 9 0  
A D 0 2 0 0 0  
A D 0 2 0 1 0  
A D 0 2 0 2 0  
A D 0 2 0 3 0  
A D 0 2 0 4 0  
A D  0 2 0 5 0 
AD 0 2 0 6 0  
A D 0 2 0 7 0  
A D 0 2 0 8 0  
AD 0 2 0 9 0 
A D 0 2 1 0 0  
A D 0 2 1 1 0  
A D 0 2 1 2 0  
A D 0 2 1 3 0  
AD 0 2 1 4 0  
AD 0 2 1 5 0  
AD 0 2 1 6 0  
AD 0 2 1 7 0  
A D 0 2 1 8 0 
A D 0 2 1 9 0  
A D 0 2 2 0 0  
A D  0 2 2 1 0  
A D 0 2 2 2 0  
AD 0 2 2 3 0  
A D 0 2 2 4 0  
A D 0 2 2 5 0  
AD 0 2 2 6 0  
AD 0 2 2 7 0  
AD 0 2 2 8 O 
A D 0 2 2 9 0  
A D 0 2 3 0 0  
AD 0 2 3 1 0  
AD 0 2 3 2 0  
AD 0 2 3 3 0  
A D 0 2 3 4 0  
AD 0 2 3 5 0  
A D 0 2 3 6 0  
AD 0 2 3 7 0  
A D 0 2 3 8 0 
A D 0 2 3 9 0  
A D 0 2 4 0 0

C OM P U T A T I O N S

D O  4 0 0  N = 1 , 1 0
DO 3 7 5  L = 1 , 4
P A X ( N , L)  =  R A G A ( N , L ) * R I P ( N )
R B Y ( N , L ) = S A G A ( N . L ) * S I P ( N ) * 0 . 2 9 1 5

THE FACTOR 0 . 2 9 1 5  WAS A DDE D TO REDUCED THE ASSUMED  
SOYBEAN ACREAGE I R R I G A T E D .

CAXBY ( N , L ) = ( ( ( R A X ( N . L ) * R P Y ( N , L ) ) / T A G A C ( L ) ) / 1 2 . 0 ) * 1 . 0 0  
THE FACTOR *  1 . 0 0 '  I N  THE ABOVE L I N E  I S  F O R THE CONVEYANCE LOSS  

3 7 5  C ON T I N U E  
4 0 0  C ON T I N U E

D O  5 0 0  N = 1 , 1 0  
DO 4 9 0  I = 2 . 2 1
I L = N J L E R T ( 1 )  + 1 
I F  ( 1 . E D . 8 )  I L = N J L E F T ( I ) + 2  
I P  = N J R I T ( I ) - 1 
D O  4 8 0  J = I L , I R

L = l C O U N ( I , J )
P ( N , 1 , J ) = ( ( ACRE ( I , J ) * ( 2 4 7 . 1 1 )  * C A X B Y ( N , L )  * S H WE ( L ) + RMWA ( I , J )

*  R A Q U A  ( 1 , J ) - ( 0 . 0 3 * 6 4 0 . * 9 . ) + ( A D A QU A ( N , I , J ) ) )  * 4 3 5 6 0 . )
DO X E D I T :  CA - ( E MP R E C ( I , J ) )
TO THE ABOVE C O M P U T A T I O N  I F  EMPR I C A L  RECHARGE I S  WANTED.

R 3 ( N , I , J ) I S THE P U MP I N G I N  * * * * *  ACRE F EET  * * * * *
P 3 ( N , 1 , J ) = P ( M . 1 . J ) / 4 3 S E 0 .

P 4 ( N , I , J )  I S  THE P U M P I N G  I N  * * * * *  F E E T  PER C E L L  * * * * *
P A ( N , I , J ) = P 3 ( N , I , J ) / 6 4 0 . / 9 .

P 2 ( N , I , J )  I S  THE A G R I C U L T URAL  PUMPI NG I N  * * * * *  ACRE F E E T  * * * * *
P 2 ( N , I , J ) = ( A C R E ( I , J ) * 2 4 7 . 1 1 * C A X H Y ( N . L ) * S H WE ( L ) )

R I C E  T OT AL  I S  P 5
P 5 ( N , L ) = ( A CRE ( I , J ) * 2 4 7 . 1 ) * R A X ( N . L ) / T A G A C ( L ) / I 2 . 0 ) * S H W E ( L ) +  P 5 ( N . L  

SOYB EAN T OT A L  I S  P 6
P 6 ( N , L ) = ( A C R E ( I , J ) * 2 4 7 . 1 1 * R B Y ( N , L ) * S H W E ( L ) / T A G 4 C ( L ) / 1 2 . 0 ) + P 6 ( N , L )  

A QU A C U L T U RAL P UMP I N G  ( I N I T I A L  I N P U T )  I S  T A Q I ( N , L )

T A Q I ( N , L ) = R A O U A ( I , J ) + T A Q I ( N , L )

AQU A C U L T U RAL P U M P I N G  ( A D D I T I O N A L  I N P U T )  I S  T A Q I I ( N , L )
T A Q I I  ( N , L ) =  AD AQUA ( N , I , J ) 4 T A 0 I I ( N . L )

00
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c

c

TOTAL A Q U A C U L T U R A L  P U M P I N G  I S  T A O ( N . L )
TAQ (N , L ) = R A Q U A ( I , J )  +  A D A Q U A  ( N , I , L )  * T A Q  ( N , L )

T P ( N , L ) I S  THE P U MP I N G  F O R  T H E  C O U N T Y

T P ( N , L ) = P  (N , I , J )

S U M  ( N , L ) I S  T H E  T O T A L  P U M P I N G  F O R E A C H  C O U N T Y  
S U M ( N . L ) = S U M ( N , L ) 4 T P ( N . L )

4 8 0 C O N T I N U E

S U M T ( N )  I S  T H E  T O T A L  P U M P I N G  FOR T H E  Y E A R  ( A C R E  F E E T )
S U M T ( N ) = S U M T ( N ) * S U M ( N , L )

4 9 0  C O N T I N U E
T H E  N E X T  THRE E  S T A T E M E N T S  A D D E D  3 / 3 / P 3 .
T H E Y  A DD R ECH A R G E  TO THE T H R E E  C E L L S  I N C L U D E D .
THE R E C H A R G E  I S  T H E  A V E R A G E  OF T H E  S T E A D Y  S T A T E  P U M P I N G  V A L U E S  

FROM THE O U T P U T  OF 1 1 / 1 5 / 8 2 .
P ( N , 1 8 , 1 1 ) = P ( N , 1 8 , 1 1 ) - 6 1 3 5 5 0 0 0 .  
P ( N , 1 8 , 1 2 ) = P ( N , I 9 . 1 2 ) - I 6 1 0 3 0 0 0 .
P ( N , 2 1 , 1 3 ) = P ( N , 2 1 , 1 3 ) - 2 0 2 1 4 0 0 0 0 .

5 0 0  C O N T I N U E

A D 0 2 4 1 0  
A D 0 2 4 2 0  
A D 0 2 4 3 0  
A D 0 2 4 4 0  
A D 0 2 4 5 0  
A D  0 2 4 6 O 
AD 0 2 4 7 0  
A D 0 2 4 8 0  
A D  0 2 4 9 0  
AD 0 2 5 0 0  
A D 0 2 5 1 0  
A D 0 2 5 2 0  
AD 0 2 5 3 0  
A D 0 2 5 4 0  
A D 0 2 5 5 0  
A D 0 2 5 6 0  
AD 0 2 5 7 0  
A D 0 2 5 8 0  
A D  0 2 5 9 0 
A D 0 2 6 0 0  
A D 0 2 6 1 0  
A D 0 2 6 2 0  
A D  0 2 6 3 0  
A D 0 2 6 4 0  
AD 0 2 6 5 0  
A D 0 2 6 6 0  
AD 0 2 6 7 0  
AD 0 2 6 8 0  
AD 0 2 6 9 0  
A D 0 2 7 0 0  
AD 0 2 7 1 0  
A D 0 2 7 2 0  
A D 0 2 7 3 0  
A D  0 2 7 4 0  
A D  0 2 7 5 0  
A D 0 2 7 6 0  
A D  0 2 7 7 0  
A D 0 2 7 8 0  
A D 0 2 7 9 0  
A D 0 2 8 0 0  
AD 0 2 8 1 0  
A D 0 2 8 2 0  
A D 0 2 6 3 0  
AD 0 2 8 4 0  
AD 0 2 8 5 0  
AD 0 2 8 6 0  
A D 0 2 8 7 0  
A D 0 2 8 6 0

5 5 0
5 7 0
5 9 0

5 9 2

T H I S  N E X T P A R T  WAS A D D E D  TO W R I T E  OUT  T H E  P U M P I N G  I N  A 
F O R MAT W H I C H  S I M U L A T  M U S T  R E A D  I T

D O  5 9 0  N = 1 , 1 0
I C O = 1

DO 5 7 0  I = 1 . 2 2  
L L = N J L E F T ( I )  
L R = N J R I T ( I ) 
D O  5 5 0  J = L L , L R  
ON ( N , I C O ) = P ( N , T , J )

W R I T E  ( 6 * 9 0 7 ) ( I C O , Q N ( N , I C O ) )ICO=ICO+1
C O N T I N U E
C O N T I N U E
C O N T I N U E
D O  5 9 5  N = 1 , 1 0

I C O = 0
DO 5 9 4 I = 1 . 2 6  
D O  5 9 2  J = 1 , 8  

I C O= I C U  *  1 
QN E W ( N , I , J ) = O N ( N , I C O )
W R I T E  ( 0 . 9 0 8 ) ( I C O , QN E W ( N , I , K ) , Q N ( N , I C O ) )

C O N T I N U E
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5 9 4  C O N T I NU E  
5 9 5  C ON T IN U E  

DO 598 N=1,10
DO 59 7  I = 1 , 26
W R I T E  ( 7 , 9 0 4 ) ( QN F M ( N , I , J ) , J = 1 . 8 ) 

5 9 7  C ON TI NU E  
C ON T IN U E

AD 0 2 6 9 0  
A D 0 2 9 0 0  
AD 0 2 9 1 0  
A D 0 2 9 1 0 
A D 0 2 9 3 0  
AD 0 2 9 4 0  
AD 0 2 9 5 0  
AO 0 2 9 6 0  
AD 0 2 9 7 0  
AD 0 2 9 H 0  
AD 0 2 9 9 0  
A D 0 3 0 0 0  
AD 0 3 0 1 0  
AD 0 3 0 2 0  
AD 0 3 0 3 0  
AD 0 3 0 4 0  
AD 0 3 0 5 0  
AD 0 3 0 6 0  
AD 0 3 0 7 0  
A D 0 3 0 8 0  
AD 0 3 0 9 0  
AD 0 3 1 0 0  
A D 0 3 1 1 0  
AD 0 3 1 ? 0  
AD 0 3 1 3 0  
AD 0 3 1 4 0  
AD 0 3 1 5 0  
AD 0 3 1 6 0  
AD 0 3 1 7 0  
AD 0 3 1 8 0  
AD 0 3 1 9 0  
AD 0 3 2 0 0  
AD 0 3 2 1 0  
AD 0 3 2 2 0  
AD 0 3 2 3 0  
AD 0 3 2 4 0  
AD 0 3 2 5 0  
AD 0 3 2 6 0  
AD 0 3 2 7 0  
AD 0 3 2 8 0  
AD 0 3 2 9 0  
AD 0 3 3 0 0  
AD 0 3 3 1 0  
AD 0 3 3 2 0  
AD 0 3 3 3 0  
AD 0 3 3 4 0  
AD 0 3 3 5 0  
AD 0 3 3 6 0

W R I T I N G  OUT THE SUM OF THE PU MP IN G FOR EACH COUNTY b y  YEAR  
FOR THE TOTAL P U M P I N G ,  T H E  P UM PI N G FOR R I C E  I R R I G A T I O N .
AND THE P UMPING FOR S OYB EAN I R R I G A T I O N

DO 6 2 0 K 2 = 1 , 6 
I Y E AR = 1 9 7 1
I F ( K 2 , E Q , 6 )  GO TO 6 0 8  
I F  ( K 2 , E Q , 5 )  GO TO 6 0 6  
I F  ( K 2 , E Q , 4 ) GO TO 6 0 4  
I F ( K 2 , E Q , 3 ) GO TO 6 0 2
I F ( K 2 , E Q , 2 ) GO TO 6 0 0
W R I T E ( 6 . 9 < 0 )
GO TO 6 1 2

6 0 0  WRI T E ( 6 , 9 1 1 )
GO TO 6 1 2

6 0 2 W R I T E  ( 6 , 9 1 2 )
GO TO 6 1 2

6 0 4  W R I T E ( 6 . 9 1 4 )
GO TO 6 1 2

6 0 6  W R I T E  ( 6 , 9 1 6 )
GO TO 6 1 ?

6 0 8  W R I T E ( 6 , 9 1 8 )
6 1 2 W R I T E ( 6 , 9 2 5 )

WRI T E ( 6 , 9 3 0 )
GO 6 1 8  N = 1 , 1 0  
I Y E A R = l Y E A R * 1  
I F  ( K 2 , E Q , 6 ) GO TO 6 1 7  
l F ( K 2 ,EQ) , 5 ) GO TO 6 1 6  
I F ( K 2 , E Q , 4 ) GO TO 6 1 5  
I F ( K 2 , E Q , 3 )  GO TO 6 1 4  
I F ( K 2 , E Q , 2 ) GO TO 6 1 3
W R I T E  ( 6 . 9 0 0 )  ( I Y E A R . ( S U M ( N , L ) , L = 1 , 4 ) . S U MT ( N ) )
GO TO 6 1 8

6 1 3  W RI T E ( 6 , 9 0 0 ) ( I Y E A R , ( P 5 ( N , J ) , L = 1 . 4 ) )
GO T O  6 1 8

6 1 4  W R I T E ( 6 , 9 0 0 )  ( I Y E A R . ( P 6 ( N , L ) , L  = 1 , 4 ) )
GO TO 6 1 8
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61 5  W R I T E ( 6 . 9 0 0 ) ( I Y E A R . ( T A Q I ( N , L ) - L = l . 4 ) )  
G O  T O  6 1 8

6 1 6  W R I T E  ( 6 . 9 0 0 ) ( I Y E A R , ( T A Q I I ( N , L ) , L = 1 , 4 ) ) 
GO TO 6 18

6 1 7  W R I T E  ( 6 , 9 0 0 ) ( I Y E A R . ( T A Q ( N , L ) . L = 1 , 4 ) )
6 1 8  CONTI NUE
6 2 0  C O N T I N U E

AD 0 3 3 7 0  
A D 0 3 3 8 0  
AD 0 3 3 9 0  
AD 0 3 4 0 0  
AD 0 3 4 1 0  
A D  0 3 4 7 0  
A D  0 3 4 3 0  
AD 0 3 4 4 0  
AD 0 3 4 5 0  
AD 0 3 4 6 0  
A D  0 3 4 7 0  
AD 0 3 4 8 0  
AD 0 3 4 9 0  
AD 0 3 5 0 0  
AD 0 3 5 1 0  
AD 0 3 5 2 0  
AD 0 3 5 3 0  
A D  0 3 5 4 0  
AD 0 3 5 5 0  
AD 0 3 5 6 0  
AD 0 3 5 7 0  
AD 0 3 5 8 0  
A D  0 3 5 9 0  
AD 0 3 6 0 0  
A D  0 3 6 1 0  
AD 0 3 6 2 0  
AD 0 3 6 3 0  
AD 0 3 6 4 0  
AD 0 3 6 5 0  
AD 0 3 6 6 0  
AD 0 3 6 7 0  
A D  0 3 6 6 0  
AD 0 3 6 9 0  
AD 0 3 7 0 0  
AD 0 3 7 1 0  
AD 0 3 7 7 0  
AD 0 3 7 3 0  
AD 0 3 7 4 0  
AD 0 3 7 5 0  
AD 0 3 7 6 0  
AD 0 3 7 7 0  
AD 0 3 7 8 0  
A D  0 3 7 9 0  
AD 0 3 6 0 0  
AD 0 3 8 1 0  
AD 0 3 8 2 0  
AD 0 3 8 3 0  
AD 0 3 8 4 0

T H E  N E XT S T A T E M E N T S  ARE O N L Y  TO C R E A T E  T H E  S AME  
D A T A  I N T O  A F I L E  T H A T  CAN B E U S E  BY S A S .

DO 7 0 0  N = 1 . 1 0
DO 6 9 0  L  = 1 , 4
W R I T E  ( 6 , 9 4 0 ) N , L , S U M ( N , L  )

6 9 0  CONTI NUE   
7 0 0  C O N T I N U E

T H I S  P A R T  AD D E D  8 / 2 5 / 8 2  TO W R I T E  T H E  W A T ER  U S E  I N  MAP FORM

A :  A G R I C U L T U R A L  L A N D ,  I N  A C R E S  
n o  7 2 0  I = 1 , 2 2  
n o  7 2 0  J = 1 , 1 8  
A C R E ( I , J ) = A C R E ( I . J ) C 2 4 7 . H

7 2 0  C O N T I N U E  
W R I T E  ( 6 , 7 2 1 )

7 2 1  F O R MA T ( / . ' 1 ' , 2 0 X . ' A G R I C U L T U R A L  L A N D  US E  C E L L  B Y  C E L L ,  A C . ' , / )  
DO 7 2 2  I = 1 , 2 2
W R I T E ( 6 , 7 2 4 ) ( A C R E ( I , J ) . J = I , 1 8 )

7 2 2  C O N T I N UE
7 2 4  F O R M A T ( 2 X , 1 8 F 7 . 0 , / )

A 2 :  P U M P I N G  DUE TO A G R I C U L T U R E .  A C R E - E T

7 2 7  F O R M A T ( ' I ' , 2 O X , ' P U M P I N G  DUE TO A G R I C U L T U R E ,  A C R E - E T ' . 3 X . I 5 , / / )  
DO 7 2 8 N = 1 , 1 0  

I Y E A R = 1 9 7 1 * N  
WR I T E ( P . 7 ^ ( ) I Y E A R

7 9 1  F O R M A T ] / / / / / / / / / / / , 2 0 X . ' Y E A R  = ' . 1 4 , / / )

(Continued)
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DO 7 2 8 I = 1 , 2 2
W R I T E  ( 6 , 7 2 8 ) ( P 2 ( N , I , J ) ,  J = 1 , 1 8 )

7 2 8  C O N T I N U E
7 2 9  F O R M A T ( 2 X , 1 8 E 7 . 0 . / )

B : M U N I C I P A L  WATER U S E  A C R E - F T 

WR I T E ( 6 , 7 3 1 )
7 31 F O RMA T ( , 1 ' 2 0 X , ' M U N I C I P A L  WATER U S E ,  A C R E - F T ' , / / )

D O  7 3 2 I = 1 , 2 2
W R I T E ( 6 , 7 3 4 ) ( R M W A ( I , J ) , J = 1 , 1 8 )

7 3 2  C O N T I N U E
7 3 4  F ORMA T ( 2 X ' l 8 F 7 . 0 , / )

C :  AQU AC UL TU RAL  WATER U S E ,  A C R E - F T  

W R I T E  ( 6 , 7 4 1)
7 4 1  F ORMAT ( , 1 ' , 2 X , ' A Q U A C U L T U R A L  P U M P I N G , A C R E - F T ' , / / )

DO 7 4 0  I = 1 , 2 2
WRITE ( 6 . 7 4 4 )  ( R A Q U A ( l . J )  , J = 1 , 1 8 )

7 4 0  CONTINUE
7 4 4  FOR M A T ( 2 X ' 1 8 F 7 . 0 , / )

A D D I T I O N A L  I N P U T

W R I T E ( 6 , 7 4 7 )
DO 7 4 6 I = 1 , 2 2
WR IT E ( 6 , 7 8 6 )  ( A D A Q U A ( 6 , 1 . J ) . J = 1 . 1 8 )

7 4 6  C O N T I N U E

WRITE (6 ,748 )
DO 7 4 9  I = 1 , 2 2
W R I T E ( 6 . 7 5 2 ) ( F E M P ( I , J ) , J = 1 . 1 8 )

7 4 9  C O N T I NU E

7 4 7  F O R M A T  ( , 1 ' , 1 0 x , ' A D D I T I O N A L  A QU A C U L T U R AL P U M P I N G  1 9 7 7 - 1 9 8 1  ACRE

AD 03 8 8 0  
A D  03860  
A D  0 3 8 7 0 
AD 0 3 8 8 0  
AD 0 3 8 9 0 
A D 0 3 9 0 0  
AD 0 3 9 1 0 
AD 0 3 9 2 0  
AD 0 3 9 3 0  
A D 0 3 9 4 0  
A D 0 3 9 5 0  
AD 0 3 9 6 0  
A D 0 3 9 7 0  
AD 0 3 9 8 0  
AD 0 3 9 9 0  
AD 0 4 0 0 0  
AD 0 4 0 1 0  
A D 0 4 0 2 0  
A D 0 4 0 3 0  
AD 0 4 0 4 0  
A D 6 4 0 5 0  
AD 0 4 0 6 0  
A D 0 4 0 7 0  
AD 0 4 0 8 0  
A D 0 4 0 9 0  
A D 0 4 1 0 0  
A D 0 4 1 1 0  
A D 0 4 1 2 0 
A D 0 4 1 3 0  
AD 0 4 1 4 0  
AD 0 4 1 5 0  
AD 0 4 1 6 0  
A D  0 4 1 7 0  
A D 0 4 1 8 0  
A D 0 4 1 9 0  
A D 0 4 2 0 0  
A D 0 4 2 1 0  
A D 0 4 2 2 0  
A D  0423 0  
AD 0 4 2 4 0  
AD 0 4 2 5 0  
A D  0 4 2 6 0  
A D  0 4 2 7 0  
AD 0 4 2 8 0  
A D 0 4 2 9 0  
AD 0 4 3 0 0  
AD 0 4 3 1 0  
AD 0 4 3 2 0
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*  F T .  ( . / / )
7 4 8  F O R M A T  ( l )  ,  1 0 X ,  E M P I R I C A L  RECHARGE CONSTANT EVERY Y E A R ' , 5 X . ' I N  

*  ( C U B I C  B ' . )  x ( 1 0  TO THE 7 T H .  ' , / / )

D :  TOTAL  PU MP IN G C E L L  BY C E L L ,  A C R E - F T  

WRI T E ( 6 , 7 5 3 )
7 5 3 FORMA T ( ' l ' ' 2 0 X , ' T O T A L  P UM PI N G C E L L  BY C E L L ' . / / )

D O  7 5 1  N = 1 , 10 
I Y E A P = 1 9 7 1 + N  

W R I T E ( 6 , 7 5 0 )  I Y E A R  
D O  7 5 0  I = 1 , 2 2
WRI T E ( 6 , 7 6 5 ) ( P 3 ( N . I , J ) . J = I , 1 B )

7 5 0 C ON TI NU E 
7 5 1  CONT I NUE 
7 5 5 FORMA T ( 2 X , 1 8 6 7 , 0 , / )
7 5 6 F ORMA T ( ' 1 ' , 1 5 X , ' T O T A L  P U M P I N G  C E L L  BY C E L L  I N  (AC F T ) ' , 3 X , I 6 . / / )

D O  7 8 5  N = 1 , 1 0
I Y E A R = 1 9 7 1 + N
W R I T E ( 6 . 7 8 7 ) ( I Y E A R ) .

7 8 7 F ORMA T ( ' 1 ' ' 5 X , ' T O T A L  PUMP I NG  I N  F T .  PER C E L L  YEAR = ' , I 4 , / / )
D O  7 8 5  I = 1 , 2 2
W R I T E  ( 6 , 8 8 9 ) ( P 4 ( N , I , J ) , J = 1 . 1 8 )

8 86  F ORMA T ( 2 X ' I 8 E 7 , 3 , / )
7 8 6  F O R M A T ( 2 X * 18B F 7 , 0 , / )

7 5 2 F O R M A T ( 2 X ' 1 8 F 7 . 2 . / )
7 8 5 C ONT INUE

FORMAT S TAT E MENTS

9 0 0  FORMAT ( 2 X , I 4 , 2 X . 4 E 1 4 . 7 , 2 X . E I 4 . 7 , / )
9 0 4  FORM A T ( 8 E 1 0 , 4 )
9 0 7  F ORMA T ( 2 X , 1 5 ,  F 1 0 , 2 )  
n o *  F O R M A T  ( 2 X , 1 5 , 2 F 1 0 , 2 )
9 0 2  F O R M A T ( 2 X , 1 8 E 5 , O)

9 0 1  F OR MA T ( E 1 0 , 4 )
9 1 0  F OR M A T ' f X . 2 ( ) l 3 )
9 1 1 FORM A T  (' l ' , 1 5 X , '  R I C E  I R R I G A T I O N  P U M P IN G  I N  A C R E - E T .  ' , / / / / / )  
9 1 2 F ORMAT  ( ' 1 ' , 1 9 x , '  SOYBEAN I R R I G A T I O N  P U M P IN G  I N  A C R E - F T . ' , / / / / )  
9 1 4 F O R M A T ( 1 , 1 9 X , '  I N I T I A L  A Q UA CU LTU RA L P UM PI N G I N  A C R E - F T . ' , / / / )  
9 1 6  F ORMA T ( ' l , . 1 9 X . ' A D D I T I O N A L  A QU A C U L T U RAL P U M PI NG  I N  A C R E - F T . ' , / )

A D 0 4 3 3 0  
A D 0 4 3 4 0  
A D 0 4 3 5 0  
AD 0 4 3 6 0  
A D 0 4 3 7 0  
A D 0 4 3 8 0 
A D 0 4 3 9 0  
A D 0 4 4 0 0  
AD 0 4 4 1 0  
A D 0 4 4 2 0 
A D 0 4 4 3 0  
AD 0 4 4 4 0  
A D 0 4 4 5 0  
AD 0 4 4 6 0  
AD 0 4 4 7 0  
A D 0 4 4 8 0  
A D 0 4 4 9 0  
AD 0 4 5 0 0  
A D 0 4 5 1 0  
A D 0 4 5 2 0  
A D 0 4 5 3 0  
AD 0 4 5 4 0  
A D 0 4 5 5 0  
A D 0 4 5 6 0  
A D 0 4 5 7 0  
A D 0 4 5 6 0  
A D 0 4 5 9 0  
A D 0 4 6 0 0  
AD 0 4 6 1 0  
A D 0 4 6 2 0  
A D 0 4 6 3 0  
A D  0 4 6 4 0  
AD 0 4 6 5 0  
A D 0 4 6 6 0  
A D 0 4 6 7 0  
A D 0 4 6 B 0  
AD 0 4 6 9 0  
AD 0 4 7 0 0  
A D 0 4 7 1 0  
A D 0 4 7 2 0  
A D 0 4 7 3 0  
A D 0 4 7 4 0  
A D 0 4 7 5 0  
A D 0 4 7 6 0  
A D 0 4 7 7 0  
A D 0 4 7 8 0  
A D 0 4 7 9 0  
A D 0 4 8 0 0

-23-



-24-

(Continued)

APPEND
IX 

C

c
c
c
c
c

9 1 8  
9 2 0  
9 2 5  
9 3 0

*
9 4 0

F O R M A T ( ' 1 ' , 1 9 X . ' T O T A L  A Q U A C U L T U R A L  P U M P I N G  I N  A C R E - F T . ' . / / / / / / )  
F O R M A T ( ' I ' , 1 9 X . '  T O T A L  P U M P I N G  I N  C U B I C  F T .  ' . / / / / / )  
F O R M A T ( 1 5 X . '  C O U N T Y  ' . / )  
F O R M AT (/, 2 X , ' Y E A R  A R K A N S A S  L O N O K E M O N R O E  

P R A R I E  T O T A L  ' . / )
F O R M A T  ( 2 X , l 4 . I 3 . E I A . 7 )

S T O P
E N D

A D 0 4 8 1 0  
A D 0 4 0 2 0  
A D 0 4 8 3 0  
A D 0 4 8 4 0  
A D 0 4 8 5 0  
A D 0 4 6 8 0  
A D 0 4 8 7 0  
A D 0 4 8 8 0  
A D 0 4 8 9 0  
A D  0 4 9 0 0  
A D 0 4 9 1 0  
A D 0 4 9 2 0  
A D 0 4 9 3 0
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S T -1 0 5 4  STATE OF ARKANSAS
REPORT OF WATER WELL CONSTRUCTION

New Web. X  We l l -over Well ......... Replacement Wel l ............  C ou n ty .........A rk a n s a s ...........

O wner of Well ............. J . J . Jones .............................................
Well Contractor....Layne  A rkansas  C om p a n y ...............  5  ^  5W

Contractor License No..... C-1099 ...................  Directions for Reaching Well=

Date Well w a s  C o m p le te d  ................M a y  9 , ...19 7 9   .................................. about 3 miles N o r t h o f  t ow n ..........................................................

6 3 6 ' Ft Description and Color of Formation Depths in feet
1. Total Depth o f  Wel l .......................Ft. (sand. shale. sandstone, etc.) from to
2 Water Producing Formation: F rom ...... - 5 5 6 .......Ft............................ ....... ........................................................................................

To............... 6 3 6 ....... Ft............... ...............- ...................................................................... - ...................

3 Water Level Below Land Surface ...........134.'..........- .............  ...... - " S e e  A t t a c h e d "
4. Gallons per Hour .  780 0 0 ..........  .............. —........ * .................................- .................................................

5. Well Disinfected w ith .....................H T H ......................................................................................... — ................................................................
6 Casing to ......... 5 4 2 .......................... Ft ......—.......—.................... - ........... - ...... - .......  ..... ....... ...................... -
7 Cased with ......1 2 " ................. Diameter...2 5 0 .......  Casing ..............................................................................- ..... - ......... - ....... .

8 Cemented f ro m .....- ........ 0 ..............  Ft. to ........5 4 2 ..........Ft. .............. ..............................................- .......................... - .......................
X

9. Use of Wel l  Domestic Irrigation Municipal! Other

Ship for a period o f ............................................  Signed: ........ Date: .....5/ 1 6 / 7 9 ....

Geology Copy

T o t a l  

THICKNESS EACH STRATUM      Formation

3 5  35  Red Sa ndy  C lay*
7 0  3 5  Red C la y

3 0  F in e  Sa nd
13 6  3 6  C oarse  S a n d & G ra v e l
2 35  9 9  G u m b o
7 3 6  1 Rock
244  8  G u m b o
2 4 5  1 Rock
2 3 0  3 5  G u m b o
295  15  F in e  Sa nd &  St k s . o f  Sha le
3 6 9  74  G u m b o
4 4 5  7 6  S andy S ha l e
5 2 2  7 7  G u m b o
5 4 7  25 F in e  Sa nd
6 3 3  8 6  M e d iu m  Sa nd
6 4 8  15 G u m b o
6 7 0  22  S andy S ha l e
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