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ABSTRACT
EVALUATION AND ACCESSING OF DATA FOR A WATER RESOURCES SIMULATOR

This report evaluates the availability of data needed to use a
groundwater simulation model for real time conjunctive water
management in the Arkansas Grand Prairie. It is assumed that the
goal of such management is to protect existing groundwater rights
by maintaining water levels so that wells do not go dry, even in
time of drought.

Sufficient hydrogeologic data exists to use the simulation model
to predict the effect of known pumping rates on groundwater
levels. Developing an optimal set of “target” levels and annually
managing pumping to achieve those levels requires additional data:
fall groundwater levels, degree of connection between aquifer and
recharge streams, and annual cell by cell prediction of aqua-
culture and irrigated agriculture acreages. Successful management
also requires continuous monitoring in the critical 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 Office of Water Planning, U. S. Department
of the Interior, March 1983. Washington, D. C., 32 p.
KEYWORDS--data collections/ monitoring/ data acquisition/ well
data/ groundwater management
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INTRODUCTION AND OBJECTIVES
Arkansas established a Water Code Commission to make recommen-

dations for legislation and rules concerning how Arkansas' water

resources should be managed. An option which gained considerable
support is the establishment of sub-state water management
districts. The Grand Prairie of Arkansas represents a possible
prototype water management district. The Arkansas Soil and Water

Conservation Commission funded the calibration of a groundwater

simuiation model for the Quaternary aquifer underiying the Grand

Prairie (13). This report supplements that effort by determmining

data needs appropriate for using the simulator for management.

In this report groundwater management refers to those acts
which are necessary: to protect existing water rfghts by pre-
venting water levels from dropping so much that wells go dry, or
to assure the long-term adequacy of the water supply, even in
times of drought. The authors assume that the water users them-
selves should decide if the latter goal is appropriate or desir-
able. With this in mind, the objectives of this study are to:

1) Determine data needs for the effective utilization of a
groundwater simulation model for the Grand Prairie Quaternary
aquifer,

2) Develop appropriate procedures to access available data bases.

3) Make recommendations for additional data needs.

The approach is first to report what data is needed for the

effective use of the simulation model. Available data and data



bases are subsequently evaluated concerning suitability in meeting
data needs. Software and/or procedures to retrieve appropriate
data are presented. Finally, recommendations for additional data

needs are made.
PROCEDURE

Determination of Data Needs

It is judged desirable to make groundwatér management as admi-
nistratively simple as can be successful. Probably, the period of
pumping which a water agency can most readily 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 Prairie in one
year's time to meet the area-wide goals of the water users. In
practice, the agency will regularly determine whether actual re-
sulting water levels do indeed agree with predictions. Adjustments
in permitted pumping may be made as the resources, goals, or needs
of the users change.

The user-related data needed for this purpose are estimates of
the water requirements in each 3 mile by 3 mile cell of the study
area, as affected by climatological conditions. The necessary
hydrogeologic information includes:

- effective porosity and hydraulic conductivity of the aquifer

(including spatial variations, if significant).

- elevations of the top and bottom of the aquifer material.



- spring and fall elevations of the groundwater level.

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

At the very least, groundwater levels must be measured annually
(in the spring) over the entire area. The USGS has historically
made annual measurements in the spring (8,16). Continuity of
records must be preserved. It is preferable, however, to make the
area-wide measurements on a semi-annual basis (spring and fall).
The most important reason for this is that almost all the water is
pumped during the summer, Simulation verified every spring and
fall could provide more accurate information on the next year's
permitted pumping than simulation verified only in the spring.
That information would also be available six months earlier. A
third reason is that recharge into the study area from its periphery
depends largely on the hydraulic gradient from the recharge source
towards the area interior. The only estimates of the gradient cur-
rently available are those in the spring. At that time the rivers
which border and recharge the area are at their highest stage and
the aquifer has recovered, as much as it will have opportunity to,
from the previous summer's pumping. It is important to know also
what the gradient is like in the fall, 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

of the maximum feasible recharge to or discharge from the aquifer.



Measurements more frequent than semi-annual, over the entire
area, would provide little useful information, since the effect of
pumping wells during the summer diﬁtorts the water levels in their
proximity. The process of compensating for that effect to estimate
average water levels in the summer would be too time consuming to
be justified.

The preceding paragraphs have addressed the necessary data for
determining annual permitted pumping volumes. This volume/year
flowrate, since it is simpTe, is necessarily fairly "crude." The
temporal distribution of pumping during the summer by independent
users can only be estimated. Therefore, resulting summertime
saturated thicknesses in some parts of the area could be less than
anticipated. For this reason more frequent observations should be
made in that part of the study area where saturated thicknesses are
critically small. Weekly, daily, or possibly continuous obser-
vation and subsequent management action may be necessary to prevent
the litigation which can result 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 Prairie is a

perfect predictor.

tEvaluation of Available Data Bases and
Development of Software for Data Utilization
Predicted water needs for an upcoming year (on a cell by cell

basis) are not available in any existing data base. They may,

-4-



however, be estimated. The water need for irrigable crops and
given climatological conditions (7) can be approximated using a
daily simulated water balance. Appendix A contains a procedure
which uses the resulting crop water needs, the USGS's 1972 RIDS
data base (2,11,12,14) and projected crop acreages to estimate
annual water needs for each cell.

The Crop Reporting Service is the most likely source of anti-
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 irrigated crops in each cell is desirable.

Adequate estimates of municipal use of Quaternary groundwater
can bé made from data in the Arkansas State Water Plan (4).
Estimates of aquacultural acreage in each cell can be made from
the State Water Plan (3), and records of the Arkansas Fish and
Wildlife Service (see Appendix B). It is a common opinion among
extension agents that there are thousands of acres of unreported
aquaculture. The annual water needs of aquacultural activities
range from 3-8 acre-ft/acre. Accordingly, accurate knowledge of
aquacultural water needs are important for any management effort.

A simple program was written which sums agricultural,
aquacultural and municipal water needs and estimates the pumping
from the Quaternary aquifer on a cell by cell basis (Appendix C).

Probably, water needs are greater than permissible pumping under



most desirable management strategies. Therefore, an alternative
source of water will probably be needed. The physical availabi-
lity of divertable surface water from the Arkansas or White Rivers
can be determined using USGS streamflow records (19).

Several USGS reports (6,10,14) cite estimates of effective
porosity or hydraulic conductivity. A review of these is found in
a recent report by Peralta, et al. (13). Estimates of the tbp and
bottom of the Quaternary aquifer are found in existing maps (5,9Y).
They may also be created using data from Reports of Water Well
Construction (Appendix D) which are filed with the state.l These
reports contain useful information on the formation, type of water
user, well characteristics, etc. The Soil Conservation Service
also has a comprehensive listing of wells and surface water diver-
sions. Spring elevations of the piezometric surface are available
from USGS reports (8,16). Fall elevations are not available.
Standard programs are available on most computer mainframes to
grid random three-dimensional observations. Sample procedures
include polynominal fitting, spline fitting, and universal
kriging. Such programs are used to prepare gridded estimates of
the saturated thickness of the aquifer from the data discussed

above.

1 It would aid groundwater protection and management in the
state if information concerning all strata and their color,
and the quarter section in which the well is located were
included in all such reports.



Until recently, one well in the Grand Prairie's Quaternary
aquifer was continuously monitored. Encrustation of the well
ended its usefulness. A new monitoring station has not yet been
established (possibly for economic reasons). Continuous moni-
toring site(s) need to exist in that part of the Prairie where
saturated thicknesses are smallest. Preferably, data from the
site(s) would be retrieved weekly or as collected (by telemetry).
Determination of the number of continuous monitoring sites
requires prediction of the effect of future pumping strategies and
is beyond the scope of this report.

Estimates of the degree of connection between aquifer and

penetrating stream are not available.

CONCLUSIONS AND RECOMMENDATIONS

A program has been written which estimates cell by cell water
needs based on available data bases. However, no data base
accurately reflects the acreage of irrigated cropland or aquacul-
ture which will probably exist in each cell in the next year.
This is an important need. The availability of such information
would enable the water management agency better to fill water
needs with available groundwater and diverted surface water
resources.

Sufficient data is available to estimate the effect of dif-
ferent pumping strétegies on future Quaternary groundwater availa-

bility in the Grand Prairie. Thus regional pumping strategies can



be developed using a calibrated simulation model (13) and existing
data bases. Optimizing or successfully using such strategies will
require some additional information.

For most of the Grand Prairie, only spring water levels are
currently being measured. This means that a management agency can
determine the effect of its management strategy only after every
spring. This provides inadequate lead time for determining the
subsequent summer's groundwater withdrawal strategy. Thus it is
recommended that observations be made in the fall as well as in
the spring for all sites currently being annually monitored. It
is also suggested that continuous monitoring be used in areas
where saturated thicknesses are critically small. The resulting
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 feasible recharge and the effect of ground-

water pumping on the downstream availability of surface water.
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APPENDIX A

Procedure to Estimate 1983

Agricultural Pumping in Cell M, County A

ACRE (M)

TAGAC (A)

RAGA (A,83)

SAGA (A,83)

RIR (83)

SIR (83)

QUAT (A)

Z (A,83)

AGPUMP (M,83)

[l

the agricultural acreage in cell M in 1972 (ac)

the total agricultural acreage in county A within
the study area in 1972 (ac)

the expected rice acreage in county A within the
study area in 1983 (ac)

the expected soybean acreage in county A within
the study area in 1983, (irrigated) (ac)

irrigation water used for rice irrigation in
average years *

irrigation water used for soybean irrigation in
average years *

the percent of the county's irrigation water which
is drawn from the Quaternary aquifer

RAGA (A,83) x RIR (83) + SAGA (A,83) x SIR (83)
total expected water need for rice and soybean

irrigation in county A in 1983 (ac-tt)

A
Z (A,83) x TcéiC'MA x QUAT (A)

the volume of water need expected for rice and
soybean irrigation in cell M in 1983 (ac-ft)
which is pumped from the Quaternary aquifer

* The irrigyation water used for rice and soybean irrigation was
conmputed by daily water balance simulation.

-12-



APPENDIX B

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

SPECIES OF FISH ACRES - 1978 ACRES PLANNED - 1979

Golden Shinner 25 —___4%0_ _____

Fathead Minnows ___2 _ _ _ ——__20 _____

Catfish (Food) (Brood) 25 ____2 _____

Catfish (Fingerling) __ .3 315 _ _ _ _ _

Goldfish __ 15 e _2_ _____

Trout

Other (Specify) White Am_40 ___ _ 40

*Total Acres __ 400 400 _ _ _ _ _ &
1%,

Lonoke Ty Ve

/[/ S
ENCLOSED IS CHECK OF $25.00 FOR 1979 RENEWAL OF /2?
FISH FARMER CERTIFICATE NUMBER 220 $25.00

BULLFROG PERMIT NUMBER

SIGNATURE OF OWNER OR AGENT ................
ADDRESS IF CHANGED .. ...ceiien.n..
(RLEASE PRINT) o iiiiiiiennnnn.

-13-
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APPENDIX C

Program Which Estimates Cell by Cell Water Needs
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DO 30n _I=c.?]}

IL=JLEFT (1) +]

IR=JPIGHT (1) +}

KFEAD (S48 ) LACRE (Ted) ed=ILIR)
COMT INUE

READ IN INF PERCENTAGE OF A
PUMPING UFr THF GUATERNAFRY A

READ (Se#) (SHWE (L) «L=144)

GRICULTURAL WATER COMING FROM
QUIFER

RFAD IN IRE MUNICIPAL WATER USE BY LOCATION (AC,-FT.)

PP>PE>PPPEPPPBPPBPLPPEPPPPPPP PR PO RPPPPRPEPRPEPEPREEPERPEPDDED
D000 0U0DIT00ITTUODDIDIIITOOITIDIVOVDIVITIITITIIIDODIOII0O0T IO

0O D000 DO00000000DDOODO0O0DOD000ODODDODOD

et bt s s Pt Pt et O D D

Ll ol
DS B WWLWWWWWLWLW WA N NINININI NI NINI N it s pt st pt it e e D D D DD DDODO S O OO

PUWV—=DODNTNEWN—DOTNINLEWN—DODNONBWNI~DLDONIN W=D 0NN
OO D000 00000000000 DOOIDIDIDICOO0ODODOIDODDDOODCTIDIODDODD

Bt et s Bt ettt et s ot (ot Pt Pt Pt Pt Pt et P Pt Pt et o o Pt
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alatals)

[slglalialnle]

[alnlelelslslalslisislislalale]

oo

3so

3R0

3RS

THE CELL NUMRERS FOR READING IN THE MUNICIPAL WATER USE

AQRE THE T AND J VALUES

DO 350 NUMR=],9
PFAD(%.G)I.J

RFAD (S 0 ) NMwA (T 4J)
CONT INUF

PEAD IN THE VALUE FOR THE TOT

RY 0,9 RECAUSE 90% OF
NUATFRNARY AQUIFER,
NO 360 NUM=]e24
FEAD (S*9)T4d
RPEAN (Sv%)QAQUA (T 4J)
DAQUA (L J)=n.99RANVA(]+J) 21,00
CONTINUE

F wATER

ROLRROBERTIVHNODDODORLORRBNADBABONANDDGOOORONRANBDHOVDORGUROUDAND

ADDITIONAL INPUT (RECHARGE & AQUACULTURE)

ADAQUA(K414J) ADDITIONAL AQUA
K IS THE
EMPREC (1,J) EMPIRICAL RECHA
(CUBIC FT.)/YEA
DO 265 MUMP=1,13
RFADgw.a)I,J.FEMP(I.J)
EMPREC(I+J)=FEMP (1 4J)®(100¢7)
CONTINUE
nO 361 NuMa =117
D(Sett) Iy JeADAQUA (641 4J)
ADAOUA(° qu)‘ADAQUA(b~I-J)“1.0n
NN 366 MY=T,10
ADBQUA (MY T 4J)=ADAQUA (A
ONTIMUE,

CONTINUE

_ AL AQUACULTURA
(EY CELL NUMBER AS AHO¥E) THIS NUMHE

o..-.--.o(AC -

COVME

s NI

IsJ)

>>P>PEPPPBPPPPRP PP PP PP PP PP PP EDD
[elwielelsloleieivlelolelvielelvielo/ololv]elelolelo[vlvlelelelole lolvlolvlvivlolelvivie o lole b

OOOOOOOOOOOOOOOOOOO’OOOOCO ODODODOCOO0ODODO0O0O0ODODODO0

Pt ot S s Bt et et ot Pt

Pt Pt Pt ot bt et et P Pt

—
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O OO OO0 D000 CO 000000000000 000OO000ODIDOOCOOIDIDODDODO
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C PIEVHALVYVORRLEOUORODNRNRAAVRBRURVBOEVDLBDERORDBRLEGELARNBORGROGN AD
C AD
C COMPUTATIUNS AD
C Al
NO 400 NZ1,410 AN
N0 378 L=1,4 AD
PAX (ML) ZRAGA (NyLL) #RTP (N) AD
FAY (MoL)SSAGA (NG ) &STP (N) 40,2915 ) AD
C THF FACTORP U.2915 waS ADNED TO REDUCEC THE ASSUMED AD
C SNAYRFAN ACREAKGE TRKIGATED, AD
CAXRY (MoL)=(((RAX(NGL)*REY(NyL))/TAGAC(L))/12.0)%1.00 AD
C THE FACTNR t1e00' IN THE AHOVE LIMF IS FOR THE CONVEYANCE LOSS AD
378 CONMTINUE AD
400 COMT TNUE AD
DO &0 N=1410 Al)
PO w9 T13¢421 AD
TL=NULFFE(T) +) AD
TF(1.EN.B)IL=NJLEFT (I)42 AD
JP=NJRIT (1) =] AD
NO 4nn J=1L IR AD
L=1COUNT{LLY) AD
P(NeToJIT((ACRE(TeJ)® (26 7.]1)“CAXHY(N.L)“SHWF(I)oPMHA(Ivd) AN
2 4RACHA(T V) =(NoN38660,2G4)+ (ADAQIIA(NGT4J)))04356D,) AD
[o DN XFDIT: Ch = (EMPREC(IeU)) AN
C Tn Tht AHOVE COMPUTATION IF EMPRICAL RECHARGE IS wWANTED, ﬁp
c )
C PANGTJ) 1S THE PUMPIMG IN aevve ACRE FEET acone AD
PA(NGTJ)EFP (MyIeJ)sa35en, ﬁg
C
(o P& (Mgled)_LS THE PUMPING IN aanes FFET PER CELL oonu® AD
c Pe(MeToU)ZFI(NyT4d) /040,79, 28
C P2 (Nelod) 1S THE AGRICULTURAL PUMPING IN osase ACRE FFET #aocna AD
P2(NeTeJITIACRE (14U) %247 ,110CAXKY (NoL)#SHWE (L)) :8
C
C RICF TOTAL TS PS AD
c PS (NG )= (ALRE (14J)#24T7,1)#RAX(NGL) /TAGAC(L) /12.0)#SHWE (L) + PS(N.L)ﬁg
Cc SQYRE AN TUIAL IS Pk AD
D6(".L)-(ALQF(X J)#247,112KBY (NoL) @SHWE (L) /TAGAC (L) /12.0) +P6(NWL) AB
c A
C AGUACULTUKAL PUMPING (IMITIAL INFUT) IS TAGI(NsI) 28
C
TAQT (NGL)SRAQUA (T eU) +TAQT (NWL) :8
C .
C AQUACUULTURAL PUMPING (ADDITIONMAL INPUT) IS TAQIT(N,L) AD
TAOIT (N )=ANAQUA (NyT4J)+TAQTI (NoL) ﬁg
C

S WWW LW WL W W W WATNINI NN NI NI NINI N = et +et st st et bt pt et s D D D DO DD DODDL OV L OL OO

DLCTXINIT P W VOO XNTUPRPWNI—OIOTNTTLWUV—DOTNINLS WU~ DLCTNIN W

OO0V OOO0ODODOTDOODOODOODOCOOOIDIODCCTIOOIDODOIDIDDOICOIDICCO
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TOTAL AOUALLULTURAL PUMPIMG IS TAQ(N.L)
TAQ (Nl )HAMITA (T oY) ¢ADACUA (NG T J) ¢TAR(NHL)

TP(NGL) TS THt PUMPING FOR THE COUNTY
TP (NJLYSPINJT W)
SV (ML) IS ThE TOTAL PUMPING FOR EACH CCUMTY
QUM (NG y=SUM Ny L)+ TP (NGL)
490 COMTINULIE
SUMT(N) 1S5S THE TOTAL PUMPIMG FOR THE YEAR (ACRE FEET)

SUMT (N)=DUMT (N) +SUM (N, L)
490 CCNTINUF

[alolelele Nl

o

¢ THF NEXT THREE STATEMEMTS ADDEN 3/3/P3,
¢ THEY ADI} RELPADGE TO THF THREE CELLS INCLUDED. .
C THF FECHAKRGE TS ThE AVERAGE OF THE STEADY STATE PIIMPING VALUES
C FROM Tht AUTPUT OF 11,/15/82,
PINe1R,11)=P (Ne1R411)=-61355000.
P(Ns1Q.12)=P (MNg)Ga12)=-16103000,
D(Me?21e13)=P(NyZ1413)-202160000,
rsno CONTINUE
C BRRALCRAR VR RN BBERBORERDREDRRTNRUNBRODORRRORTRDING
C
o THIS NEX! PART wAS ADDEDL _TO WRITE OUT THE PIUMPING IN A
C FOPMAT whICH SIMULAT MUST RPEAD IT
C
NO 540 N=1,410
1C0=1
nn s7n 1=1,2¢
LL=NJLEF I (1)
LR=NJRIT (1)
DO s8¢0 Y=L LR
DH(NSTCNIEN (NG T4 J)
C WRTITE (Le9n7) (TCOWQN(N,T1COY)
lfﬁzlonl
560 CONTINUE
570 CONTINIE
590 CONTINUE
N0 S98 N=1,10
I1C0=0n
DO 594 1=1426
DO 5GP U] &
JCC=ICU + 1
ONEw (N L J)=QN(Ny1CO)
[ WRITFE (6eQ0h) (ICOQNEW (NoT4J) sON(NICO))

€qQ? CONT IMUF
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APPENDIX C
(Continued)
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[alelnlankele]

ODODONDDIOONDOHODOHINNHOHION

A1 NPYTf(ﬁiQ““l(IVEAP.(TAOI(N~L)nL-lo“))
(eI )] Q

61A WHITE (AQUL) (TYEARG(TAQIT (NJL)sL=144))
GO TN R)P

817 LRITF (6£,0UU) (IYEQRS (TAN (MeL) elL=194))

Al COMTINUF

AZ20  CONTINYFK

#upknbu¥vngtocnuntavatatpnaboonoubadronRgaNdORRRNRbOIsaRORG

THFE MEX! STATEMENTS ARE ONLY 10 CRFATE THE SAME
NaTL INTU A FILE THAT CaN PE USFE HY SAS,

NO 700 N=1410
NO 690 LL=1
VRITE (Ae9Q40) leoQU“(NQL)
A9n CON]]NUF
n0 COMTINUIE

atnenouvagdoRpbalanrtRbERRORRORGRDREBORUGRRONERRNRBNROORRNG

THIS PART ADDED &#/25/82 TO WRITE THE WATER USE IN MAP FORM

A AGPICULTUHAL LAND, - IN ACRES
NO 720 I=ls

ne 720 J=1'19
ACRE(Teu)=HCRE(TWJ) #2467 ,]1
720 CONTINUF
WRITE (heTcl)
T21 FORMAT (/4'10420Xa9AGRICULTURAL LAND USE CELL HY CFLLy AC,ty/)
NN 722 121423
WRITE(647¢4%) (ACRE(ToJ) eU=10184)
722 CONTINUF
T24 FORMAT(PX91RFT.04/)

A2: PUMPING UUE TO AGRICULTURE. ACRE-FT

127 SSR;;I(LII'§OXo'PUMPING DUE TO AGRICIHLTURE, ACRF=FT'93Xe15,//)
IYFAR=)Y7) 4N
WRITE (he72/)IYEAR
T9)Y FOCMAT (/777777777420 Xe'YEAR = 1,144/7)

P>l >R >R EP>PPPEPPPPERPPP PP PP ERPEPRPERPLERDDED
lelwlvivlelolelvivlviviecielelvivivlelvlelelolvielvielvielelolelvls loiwivlele lolw o el o lolw jolo |

DO D000 DO DO DO DO DO O D000 COO0O0DDODO0OCOOOOOOCDIOD

L L () L) L) L) L) 2 L () L) L) 2 L) L) L ) () L ) L) () L) ) ) 2 L ) () ) () () ) () A ) W) W WD W W ) W ) W WD
X XDONNNNNNNNNNIIAPIRAIIRIACNINNNNT NN, S S S SESPLWLW
SWNN—D ODNT R LDWV—DODNIN WO LCDNT NS W=D ODNITNEWNI~D &N
O OO O C O OO OO C OO0 COOT OO DOODTCCODOOTOCOIDOIOOIDTOO00OD
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no 770 [=1e2p AD N3NKS0
WITTE (g 109 (P2 (No o) ezl el W) AD O INGn

T COMY TN ADY 03170
120 FORMAT (X IRFT,047) AD 03HRO

C AD 03P9)
c AD 03900
C AD 03910
c . AD 03920
C B: MUNICIPAL WATER USE, ACRE-FT AD 03930
C AD 03940
WRITF (AaT731) AD 03950

731 FORMAT ( v]"?OXo'MHkICIPAL WATER USE, ACRE=FT1,//) AD 03960
nn 737 I=lep2 AD 03970

WRITE (64734) (BMWA (14J) eU=)1,418) AD 039AR0

737 CONTINUF AD 03990
T34 FORMAT (2X91RFT7,047) AD 04000

C AD 04010
C AD 04020
C AD 04030
o AD 04040
C i AD D40S0
C C: AQUACULTUKRAL WATER USE, ACRE-FT AD 04060
C AD 04070
( AD 064080
WRITE (Ae741) AD 04090

741 FORMAT(1]1'920Xs YANUACULTURAL PUMPING, ACRE-FTt,//) AD 04100
N0 740 T=1e22 AD 04110

WRITE (6e74%) (RAQUA(Tod) oJ=1,18) AD 04120

740 CONTTNUE AD 04130
164 FOPMAT (PX91AFT,04/) AD 04140

C AD 04150
C AD 04160
C AD'04170
C ANDITIONAL INPUT AD 04180
C AD 04190
VRITE (04747) AD 04200

DO 746 1=1,22 AD 04210
WRITE (64 7HE) (ADAQUA (691 0J) vJ=141R) AD 04220

746 CONTINUE AD 04230
o AD 047240
AD 04250

WRITE (b T4R) AD 04260

NO T4Y T=1,22 AD 04270
WRITE LB 4TS2) (FEMP (19J) eJ=1418) AD 04280

749 CONTIMUF AD 04290
C AD 04300
C AD 04310
747 FORMAI Le]19,10Xe'ADDITIONAL AQOUACULTURAL PUMPIMG 1977-1981 ACREAD 04320
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APPENDIX C

" (Continued)

COC O COC OO0 COC o000 000ODOCCCOOO0O0O0OCOCOCCOOOCDO
MINSHIICHANMIUNLNTTO~NMINOSTCF C~NMINCNTTC~NMIUNC~TT
MMECEOMOMMIIIIIIITIIIOLNNNUNNRNOC COCOC OO TSNS~
TIIILTIIIIIIIIIIIIIIIIIIIIIIIIIIIGIILISISIIILIISIS IS
COOCOCCOO00O O C OO0 C OO0 COOCO0OCOCOOOO0OOOCOCOoOOCOCOVOCOO

ccocccocococaoccocooococoococcococaccocacacoocoacccooccecac
ACICAC I A9 44 <TI I <C<ad<<d A< ddQadqdIdqCQdda<<aAaggad

(0] 1410Xe'EMPIRTCAL RECHARGE CONSTANT FVEFY YEAR?®SX40IN

/7]
val
Fi

"
Faw
(Cur-1C

* FT,.

a.
<
~

(10 TO THE TTH,

Y'W//)

X

1 e)

a

v2149/7)
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FORMAT SIATEMENTS

[S1S]S)

IN AC

UACULTURAL PUMPING

~
v

RRIGATION PUMPING IN ACRE=F
IRRIGATION PUMPING
L AQUACIN TURAL PUMPING
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(alalatels]

018 FORMAT(*10419X ' TOTAL AQIJACULTUPAL PUMPING IM ACPE-FT,te//

G20 FOPMAT{v]¢,y]8X,0 TOTAL PUMPING IN CuBIC FT, "//777)

628§ FORMAT (16X 49 COUNTY Ve/)

919 FORMAT U/ 42Xy ' YEAR ARKANSAS LONOKE MONKOE
¢ PeROTE TOTAL %4 /)

Qs FoomaTlex,14¢]124814,7)

ARG eGP PG B E O BN E PR RE OB LB ORULARBBUOBEONGROEUBUOADEY

/777)

- P-2-B-D-2-D-D-2-9 9 _J
o lwiv]wivlole lole ko lo ko b ]
OODOCTOODODDOD
£ELSDE DS
VOV OTXDODITPDX DO
W=~ D O0DNIN S WN—
OO0 CDDODO0OD0

(panuL3uo))

J XIAN3ddY



ST-1054

APPENDIX D

STATE OF ARKANSAS

REPORT OF vy ~uR WZLL CONSTRUCTION
tiea Vi, X wesr-over Well . Replacement Well ... County ... . Arkansas =
Owner ot weit ..........ds. 4. Jones ) P wer w1 focate.
Well Contractor LayneArkonsusCompanys Wellis near woer FO2€
E* Section 5 .. Township 25 Range LSW
Contractor License No.....C= 1099 Durections for Reachng Well: ..On. N .
Duitier Name and No. Harvey Bullock = D=2204 ... - use permanent ianamare;
Date we!l was Completed May 9, 1979 about 3 miles North of town
1. Total Depth of Well 636" P | Do anc e, sancatone ey T Deoms ™ ie”
2. Water Producing Formation: From 356 Ft.
To 636 Ft.
3. Water Level Below Land Surface 134 “See Attcche_'d Sheet*
4. Gallons per Hour7s°0 .
S.  Well Disinfected with HTH
6. Casingto
7. Casedwith .....12 . Diameter 0250 Casing
8. Cemented from Y Ft.to 542 Ft.
9. Use of Well: Domestic lrrigation Mumcipal  Other
This well is guaranteed against defective material or workman- Remarks:
ship for a period of qur Signed: 'I//'///‘/‘V/”-eré Date: 5/‘6/79
lwwelwoz Mail 10. Committee on Water Well Construction. 2915 Sc Pine Sireet
Litile Rock. Arxansas 72204
Geology Copy
| e romanon
sisarum
35 35 Red Sandy Clay-
70 35 Red Clay
100 30 Fine Sand
136 36 Coarse Sand& Gravel
235 99 Gumbo
236 1 Rock
244 8 Gumbo
245 1 Rock
280 35 Gumbo
295 15 Fine Sond & Stks. of Shale
369 74 Gumbo
445 76 Sandy Shale
522 77 Gumbo
547 25 Fine Sond
633 86 Medium Sand
648 15 Gumbo
670 22 Sandy Shale
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