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Fig. 2.2 Soil survey of the area around Northmoor, near Stanton Harcourt.
(source: land & Water Management Ltd. (1978)).




N . \
For description of classes see table 2:1
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Tig. 2.3 land-use capability map of the area around Northmoor, near Stanton
Harcourt. ‘(source: Tand & Water Management Ltd. (1978))
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#ig. 3.2(b) Gravel thickness (in metres) around Northmoor.
(source: A.R.C. prospecting reports).
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vig. 3.4 Gravel thickness (in metres) around Ibsley.
(source: A.R.C. prospecting reports).
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Fig. 4.2 Location of monitoring sites in the Ringwood study area.
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Fig. 5.1 Diacsran showing the range in grading characteristics of the
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Fig. 5.2 Diagram showing the range in grading characteristics of the
Ringwood 'gravel' samples.
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fig. 6.1 Range of values of hydraulic conductivity and specific

permeability for different classes of unconsolidated deposits.

(modified

from Todd, 1959).



—_—_— e ee————>
Flowlines

——

———— — —————

Fig. 6.2 Distortion of flow pattern caused by the presence of
the well screen and sand or gravel pack.

(source: Freeze & Cherry, 1979).
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Fig. 6.3 Semi-log plots of corrected Rhodamine Wt concentration
decay with time.
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Fig. 6.5 Actual and predicted time-drawdown curves for pumping

test at Longham.




EFFRFL=
RFL-POTEVAP

PTSMD=
EFFRFL

l

POTEVAP =RFL

EFFRFL=
RFL-POTEVAP

PTSMD=0

ASMS=EFFRFL [¢—

l

MS=

SMS=

EFFRFL-ASMS

I

CUMMS=
OLDCUMMS
+MS

I

PTNEWSMD=
PTOLDSMD
+ASMS

PTNEWSMD
=150?

PTNEWSMD
=150

EFFRFL
RFL
POTEVAP
PTOLDSMD

PTSMD

ASMS

MS

CUMMS
OLDCUMMS

PTNEWSMD

PTOLDSMD

Effective rainfall
Rainfall
Potential evapotranspiration

Potential previous day’s soil
moisture depletion

Daily potential soil moisture
depletion

Change in soil moisture storage
Moisture surplus
Cummulative moisture surplus

Previous day’s cummulative
moisture surplus

Potential soil moisture depletion

Fig. 8.1 Flow chart for Ringwood Soil Moisture !iodel.




Actual change in storage

—— Decreasing avaibility concept (Richards & Wadleigh,1952)
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Fig. 8.2 Four drying curves for a vegetated soil.
source: Rushton & Ward, 1979).




Open water evaporation
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open-water evaporation in the Stanton Harcourt area.
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a) Monthly rainfall measured at Farmoor Reservoir, Oxford
MMR Mean monthly raintall
Figures in boxes are annual rainfall totals

Mean monthly rainfait = 49-5mm

6861 [7031]
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b) Accumulated departure from mean monthly rainfall, measured
at Farmoor Reservoir, Oxford
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Fig. 9.9 Rainfall graphs for Stanton Harcourt area,
(Aug. 1977 - Feb. 1980).
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Depth to water table (metres)
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Fig. 9.11 Rates of groundwater level recession,

(summer 1979) for borehole R/8.
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Fig. 9.12 Rates of groundwater level recession,

(summer 1980) for borehole R/S.
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Fig. 9.13 Variation in timing of maximum groundwater levels Northmoor area,

Oct 1978 - Sept. 1979.
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Groundwater depth (metres) below surface
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3.5.79) showing type 1 response.
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Fig. 10.48 The area around Watkins_ Farm (shown_shaded) that cannot benefit
from the existing water-table level (based on min. water levels).
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Fig. 10.49 Area around Watkins Farm that will not benefit from the water-
table during dewatering of stage 1 (based on max. water-table

conditions).
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Fig 10.50 Area around Watkins Farm that will not benefit from the water-
table during dewatering of stage 1 (based on min. water-table
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Fig. 10.51 Area around Watkins farm that will not benefit from the water-
table during dewatering of stage 2 (based on max. water-table
conditions).
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Fig. 10.52 Area around Watkins farm that will not benefit from the water-

table during dewatering of stage 2 (based on min. water-table
conditions).
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Fig.10.53 Area around Watkins Farm that will not benefit from the water-
table during dewatering of stage 3 (based on max. water-table
conditions). '
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ig.10. % Area around Watkins Farm that will not benefit from the water-

table during dewatering of stage 3 (based on min. water-table
conditions). o -
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Fig 10.55 Areas around Watkins Farm that may benefit from the dewatering
of stage 1.
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Fig. 10.56 Area around Watkins Farm that may benefit from the dewatering
of stage 2.




——— Limit of influence of stage 3

Fig. 10.57 Area around Watkins Farm that may benefit from the dewatering
of stage 3.
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Fig 11 1 Plan of Wadham-Brasenose Pit, Hardwick, showing the distribution
nf samnle noints on 29th Feb. 1980.
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. Fig. 11.4 Map showing results of inflow-outflow measurements on Linch Hi1ll
Brook, 18.3.78. (see Table 11.4)
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11.14 Plan of Wadham-Brasenose Pit, Hardwick, June 1980, also showing

the limits of the temporary extension, Feb-Mar 1980,
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Fig. 12.1 Configuration of possible groundwater flow systems around
gravel lakes. (after Born et al., 1974).
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Fig. 12.2 Plan view of groundwater flow around Spinnaker lake,
Ringwood on 1.2.79.
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Fig. 12.13 Diagram showing the effects of the original hydraulic
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APPENDIX AZ

TECHNIQUES AND INSTRUMENTATION

RELEVANT TO CHAFTER %




A2.4

DESCRIPTION OF THE ROCK AND TAYLOR AUTOMATIC WATER SAMPLING MACHINE

This machine consists of an aluminium cabinet housing 48 polythene
sample bottles (each having a maximum capacity of over 0.5 litre),
together with solid-state timing and control gear, a 15 day mechanical
clock, and a sample distribution mechanism, Four interchangeable timing
cams could be fitted to the clock mechanisn to give zanpling intervals
of 45 minutes, 30 minutes, 4 hour, or 2 hours.

Ext{raction of the water sanple from the borechole and trarsfer to
the main cabinet was achieved by the use of a separately housca
reristaltic purnp, powered by a 12v car battery, This was capable of
suction 1lifte of up to 3 metres which wus cdequate for the majority
of boreholes, althoush in some czses where the water-table was 3t a
depth greater than 3 metres, this wes a limiting factor,

The tiring and control gears were adjusted before ezch dilution
test began to ensure that the pumping cycle was long enourh to collect
sufficient water for analysis (i.e. approximately 50 ml.), A reverse
runping cycle was used to purge the sucticn and delivery tubes and so
prevent the contaminztion of subsejuent sarples by any water remaining
in the tubes,

To protect the equipment from vandalism and to prevent sample
interference, the use cf the autoratic sarpling machine was restricted
to those observation boreholes which were either well-hiaden from

view or on land where public entry was restricted,



DETERMINATION OF RHODAMINF. WT CONCENTRATION IN GRCUNDWATFR
SAMPL:S USING THE TURNFR DESIGNS 10 - 005 FLUORCMEITER <

The fluorometer operates on the principle that all substances,
when in solution, selectively absorb light of certain wavelengths,
Strongly fluorescent substances (such as Rhodamine *T) convert a high
percentage of this absorbed enerzy into ermitted ener>y and hence
fluoresce,

In the fluorometer, groundwater ramples containing Rhodzmine 7T
arc irradinted by lisht at the peak absorption ravelensta of that dye,

I any dyz is present in the water Lic diepndintion cances i+ to flucrecsce
at 2 longer wavelen-th (*he maximum emiscion ~rvelen=tn), The enitted
lizht is passed threusn slass filters and itc iatenciiy is meacured by

a photomultiplier,

A fluorometer zives a relative measure of fhc intencity of lizht
emitted by a solution containinz a fluorecscent substance, To achieve
quantitative estimates of dye concentration, the flucrometer must first
ve calibrated using standard solutions of known dye ccnecentration,

The fluorescence of Rhodamine W' varies lincarly with its
concentration in water below 0,1 ms/1, ~luoromc*er re-dinss therefore
vary linearly =i th concentration below this level, so that a single-point
calibration could be used. At dyec concentrations ecreater than 0,1 nz/1,
navwever, fluoromcter readin s ire norn-linear and a multi-point calibration,
usinz several standards, is necessary to jrepare a calibration curve,

It was relatively easy to determine whether a calibration curve was
necessary, since at the point where the fluorescence of Rhocdamine T
became non-linear, the groundwater sanmples had a definite pink cclour,

Generally, the water samples recuired po preparation before
analysis, although any samples which appcared to contain a large amcunt
of suspended material were first centrifuged for 15 minutes. This
procedure was generally only necessary on the first few samples, where
surging of the water in the borehole following injection of tne dye
had disturbed silt and clay at the bottom of the borehole.

The dial readings for a set of samples are converted to concentration
in mg/1 by three steps. Firstly, the background flucrescence reading of
a groundwater sample taken prior to dye injection is subtracted from
each sample reading, Secondly, a temperature correction should be
applied to each sample reading, Since thc standard solutions, blank,

and samples were held at the same temperature (i.e. that of the



laboratory), this correction was zero in this case. Finally, the

corrected sample values are converted to concentration by entering

into the calibration curve. No allowance was made for the possible

effect on concentration of the removal of sample volumes at each time
interval,
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R € FORY LEV6E RUN LO('DIGW.SPFLOAD(IGW) ")

1) € THIS PRIGRAM CALCULAYCS A DAILY WATER DALANCE USING PRCCIPITATION
c « .. € AHND POTENTIAL CVAPQTRANSPIRATION DATA. ——
oW, —— O ovo.oonoooooooocooooo‘vooootOoono'vo0000"'0000000000""’0000900000_

C DEFEMITION OF VARIABLES 1~

LY € DAY = ARRAY CONTAINING DAY NDORS

- - C MONTH = ARFAY CONTAINING MONTH NBRS _ _ L _ S
[y .- .. € YCAR = ARRAY COHTAINING YCAR NORS -

C PREC = APRAY COMTAINING DAILY PRECIPITATION VAL UES

" € PATOVP = ARRAY CONTAINING DAILY POTENT IAL CVAPOTRANSPIRATION VALUES
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A3.2

THE EXPANDING-PIT MODEL

A DIGITAL COMPUTER PROGRAM FOR THE ANALYSTS OF GRAVEL
PIT DMWATERING

The prozram, written in FORTRAN for an ICL 2980 computer, described
i

telow is infended to form the basis of ihe n2nalysis of zroundwater

e

drawdovn around a dewatered gravel pit vcine a finite-43i“ference method,

Uany Aifferent situations have been ztidicd ncine thic nrocranm,
for more complicated situations {s5ueh as vertical componentz cof flow)
adiitionol ciatements or subroutines can be adied, Such modi
arc deccribod by Rushton & Fedsins (‘?79}.

Tric aprendix containg a lict of tre ncinin-c of i7e inrut
variables, a lizting of the comjuicr pro_ras (rrors= 12,1), =2nd 2
senple of iypical input datz, ZHeference should be nade ic chapter 10,

which deceribes tne use of this prosram for solvins dev:tering proolems,

Innut Variables

/ [SRAE] Tt - ) Teav- — - 7 - ~ - 1
\a) CEADT, LOTA, TUAX (110.5, 12,0, Fﬁf.;) - Theze =re
respectively, the number of mesh intervals for 2 ten-fold increase

in aquifer radiuc, thie rech inerement Aa, and “the nmaxinunm time interval
(in days) allowed at any pit radiuc. TIX is included to provide an
arbitrary limit to the timc taken »y the colution at any one pit radius.
This can be a particularly useful method of stopping; the prosram when
Rwell is at the maximum radius and it is not desired lo reach a cteady
state situation, SPACH and ZRTA have been included as input variables
to make chantinz the mesh spacing easier, In the orizinal rrozram
values were hard-coded which meant re-compiling the prosram every time
the mesh spacing was changed,

(v) PeRy, scon, omiecl (3F10.5) - The horizontal hydraulic
conductivity, and the confined and unconfined storage coefficients,
%Which storaze coefficicnt should be used derends upon the drawdown
relative to the top of the aquifer, If the height of the water-table
at a node it above the top of the aquifer, the confined storage
coefficient is used, When the water-table is below the top of the

aquifer the unconfined storage cocfficient is used.



(¢) WELLOS, WELIST (2F10.5) - The well-loss factor and the
well-storage factor, These two factSPB‘were in the original program
for other purposes (Rushton, 1980yt but have been left in this program
for completeness, Throughout the simulations described in chapter 10
both factors were set to the default of 1,0, VIL'T, in particular,
has littlc or no effect on the results because vhen the pit is dewatered,
and the level in the pit remains the same, the vell loss factor does
not enter into any of the drawdown calculation:z. Zimilarly, when the
maximum drovdowm at the pit radiuc R(2) is reached, i 1°.TCC does not

cater Into any more of the calculations so it too hac very little real

%]

7N Sy Sy T T oAt ryacs s - 2\ s s . .
(G RVTEL, RUTILY, Rl (GM0,3) - The inisiel (04 rading, the

meximan pid

N S )

radius, and the radius of the outer Louniory of the agquifer,

(e) ™7, 320, VT VL (F110.5) - These are £he heisht of the top
of thc aquifer, the heizht of the base of the acuifer, and the initieal
height of the water-table (in an unccnfined aquifer) belor an arbiirary
datun lovel., In the soliations describ:d in chasier 12,the datm level
ixed 2t the top of the aquifer, i.e. TCP = 0,0 n,

s
\ Y ~T . I .
(2} ToC, RCH (oF10.5) - The avera~: 4aily rainfall and recharge

M AT . . . . . . -
(=) Je¢1X (I1) - Specifies the conditions 24 the ouker houndary

ixed nezd (JVI7 = 1),

13 b

of the =aquifer, There are two choices, cither {a)
or (b) free head with no flow 2crors 4he houndary (I7I7 = 2),

(n) wem (J), J = 1.5 (5I2) = “n arrzy of Sive valies correcponding
to the node nunbers of five 'observation wellsg' for vhiczh érawdoun
values are output after each time step,

(i) orn?, DAT (2F10,3) - The in’tial pumpiaz rate, and the
naximum dravdown 2t nodes 1 and 2. Any number of these records may be
included to represent different pumping phates, or 77 may be set
to 0,0 1o simify the recovery phase, Setting "M to a value less
than 0,0 will terminate the progsram, If more than one of these records
is included,a third field, THAX (£10.3), is scecified, This has the
same effect as T'14X in (a), setting the duration of subsequent pumping

phases,

Sample Input Data

The following input records were used in the simulation of

1. Personal communication

A3.3



A3.4

Watkins Farm stage 1 which was described in chapter 10, Two punping
phases are specified (records 2 and 10), the second specifying a recovery

phase. Reccord 11 is a trailer record which terminates the progranm

1) 18,0 0.12792139__ 600.0__
2) e 0.12_ 042
3 1o P
W) 1000 130.0 _ 1500,0
5y __ 9.0 . LA e
B 1,001 3 5,000
B 2oL 50
o) ] 5@00:0 ) .5
10) 0.0 o5 500.0

- p ——— e - —



esee 150
DSNAL= T

SO AnCONO0

el talalnintla i inlninisintsiniialslaiaral

[aXa¥al [a¥alaY¥uTal

necon

NN

O

GWed

Hy
21

SIAQUHD HARDCINY eeea
Nre CILL

‘XPANC!NL‘-PIT MNODEL

MER TCAL T'\)MF'IHG, TESTe NY V

PRAGRAM CALCULATES CRAWDAW
N

N

J

Y
5r

18
n-
(3] 8

12
1N
13
14
19
o
ar
to

il

\7
13

D ONF FAQH TIMIEI=STEP,
LALIleeaseeIICAVIKY PHASLE

. !.......l)(l)-DAI’
FTLAGZ YeeeaeeoD2)=DATY

SRYIChAL.
T CXPANDS DY & SERICS QF STCRS

AND

FLOwWe

{MODEL )

WATER IN PI
JAITO A MAXIMUM RADIU
T

Te
Se

DISCHARGSY FRJM PIT A

DUTATHSICH RE200) o AR(200) s DE2V0Y, CLC
I RTCHEDODI ) AL P00) 00200 ) 202000802

2OATMAY(6G) SVILI200)

PUT DARAMEUT 715

20200,
N0),u(2

OLOR(200
0)).vi2

JoaT(200
D] 03).nCEL
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{
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2012 nstJiAK
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O{H) LIVl
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FQAATiL)
IF(H TRl

(I IX.HE

) wWRITC(2.14)
Y WAITE(2.19)

.l
PR

FUOAMAT e IXOD AOUNDARY + ¢
Y]

FOUIAT(

FREE NJJHDARY

CINDITIONS AT EACIH HCDE

T CONDITIUN AT CUTER QCUHDARY.

‘)
")

reR HADE HUMICRS CF Ive COSERVATIUR

HER THAR 1t(L) AMD IR(NYAX)
RCAD(L 1O (NTH(J) =1 0"3)
IOIZHAT( R
[FLAG=YD

)
3)

TER THITOAL ABSTRACTLOMN RATE

NEAD( L1 7) QPUNE,DAT
rnVﬂAT(l’lﬂ.‘) )
witIT (e 1) UMD, DAT
“;,m,‘r(l AL .t:Mf:ih.l_ ¢
1 P2as e td7AalH RAN ]

Program 10,1

AHD MA X,

a)

RECHARGT

HAC UGS

wiLL

*STORAGE AT WELL

wil

2

. RADIUS =¢,

SFE OF AQUIFER =

*yE1244)

DRAWDOWN

01 2eB 42X, *TILL

DRAWDCWN CF *e

The Expanding-Pit Model
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NOOOGNON

Pl=4.0¢ATAN(1.,0) ) oo
?Agsg=(OﬂUMP-(PRCCCPltRR(Z)))/(Z.O‘PI¢DELA)
NO=

SET INITIAL TIME ANC OELT

TIME=0.0
TIMIN=0.D
NELT=1.07~t4
GO TU 23

19 IFLAG=D

NCW CYCLE ACGINS. EACH CYCLC REPRESENTS AN INCREMENT P
SCT UP HEW RADIAL MESH FCR CACH NEW CYCLC AND RESET ILTTI}I C:B:

C0 20 N=1,NMCME
A(N)=NLDR{N+1)
D(N)=ILDI(H+1)
IF(R{M)LLTYLNMAX) GC TO "o
R{N)=Rta(
RRIMN)=RMIAX*IMAX
NMAX =M
MM =-1
NATWI=N=2
R EITE
<0 YO M

20 AR(N)=R(H)RN)

Ls.
ESe

OL2D(hY =D (M)
22 CLOR(M)=R(N)
TLAIN=0.)
JELT=1.0:-14
CALCULATE LINGTH OF TIME OETWEEN TNCREMENT IN PIT RACIUS.

23 AITVOL=PI®(RR(JI)~RR{2))*0ASE
TIMITOP=D1TVOL/500.0
ARITZ (2, 24)

24 FCSMATI1O)

DU 25 I=1,5
Il=n3p(1)
25 ARRAY(I)=R(11)

P3INT RIPART HECADINGS

WRITC(2626) RUI)W(ARRAY(J) 4 J=145) s RINHAX)

26 SOR#%T(IX.'TIMT (DAYS) (PHASE) *,7F12.4,* DISCHARGE"')
C T3 28

27 IF(IFLAGWGEL2) D(1)=3LID(1)
IF(IFLAG .£Q43) D(2)=0LOD(2)

CALCULATIAN NCGINS FOR EACIH TIME STEP IND SET TC 100 AT LAST
TINE STCP. IF TIMC FCR LASY CYCLC (5 CREATER THAN TMAX CAL-
CLLATIUNG sToP,

YOI TIM e vt

TINIMN=TIVINSCOLT
[F{TIMINGGCTTHAX) GO TN &0
IF(APUMP.EQ.0.0) [FLAG=T

CALCULATIING RUPEATED FOUR TINMES FCR CCNVCRGENCE.

20 40 NU!i=1,4
DO 30 N=1,N10NE

CALCULATE AVERAGE SATURATZID DEPTII,

SD=DAST-0.5#({D(NI4D(N+1))
STCR=5INCCN

IF(SD.LT« (DASE-TCP)) GO TO 29
50=0ASE-TOP

STCR=SCON

H=HOR [ZONTAL RESISTANCE
T=TIME RESISTANCE

29 HIN}=DILA2/{SO*PERM)
30 TIN)=OCLT/(STORSRNIN))

CALCULATIONG TO TAKE ACCOUNT OF WATER IN WELL AND QUTCR
DOUNDARY QOF AQUIFECR.

H{ 0301*1(1)
h{2)=11(2)suilLOS
T *DOLT*DELAZ(RR(2)*WELLST)
T¢ 2)
H(! LCG(R{NMAX))=ALOG(RINMONE)) )®{ALOGIR(NMAX) )=-ALOG
1 (¢ )/ SD$PERM)
H{ T+10
T 2.0¢0CLT*DEL AZ { {R(NMAX)~R(NHMTWO)) «STOR®R (NMONE ) )
T(: +«O®DCLT*DELA/ZI(R(HNNAX)-R{NNCNE) ) *STOR®R(AMAX) )
IF Qel) T(AMAX)=1,0Z-108T{NMAX) L
JAJSSTIAN FCLIMINATION.
CALCULATION CF COCFFICICNTS, COQUATION 1S5 ¢
“AIN)ED{(N=1)+BIN)*D(N)=CIN) «D(H+1)=E(N)
IF IFLAGeGE«2 DRAWOOWH AT M{1) K'IQuN, OTHERWISE N(1) INCLUCED.
IF IFLAGGQe3 DRAWLCCWN AT N(2) KNOWMH, OTHERWISE N(2) INCLUCED.
IF IFLAG.LQ.1 RECOVERY PHASEe ALL NOCES INCLUDED.

[F{IFLAG.GT.1) GC YO 31
A(1)=1.0/H(L)+1.0/T(1)
Cl1)=1.0/H(1)
£(1)=0L0D(1)/T(1)+QABST

31 IF(IFLAG.GTel) GC TO 32
A(2)=2a0/H(1)
D(2)=1/H{L)#140/H(2)+1 .0/T7(2)
C{2)=1.0/11(2)
C(3)=0LDD(2)/T(2)-RRI{2)eRECH(2)
IFIIFLAGWEQel) E(2)=E(2)+DATSA(2)

2 CONTINUE

3 80 33 N=J,NMONE
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43 DU 4 NH=

AIN)=21.0/H({N=-1)
NEH)=LeO/H{N=L)}+1.07HIM)+1.,0/T (1)
CIN)Y=1,0/H(N)
A3 E(NI=ILDD(N) /TIN)-RRIN) *RECH(N)
ATHMAX ) =14 0/HINMONS)
DINAAX) =1 o OZHINMONC ) +0.5/TINMAX )
C{NMAX)=I.SENLDD{NMAX)/TINNAX) 0.5 *RR
IF{IFLAG.EQe3) E(I)SE(I)¢DATHA( 3)
CLIMINATIONG eseeossesrORWARD SCLUTICN.
IF{IFLAG.CT.1) GC TO 34
u(1)=0(1)
v{1)=0(1)
U(2)=n§2)-(A(2)UC(l))/U(l)
IFIUL2) el Te100C-50) U(2)=1,0E-50
VI =) efAl2)evVIiT) ) 700 1)
IF(V(2) el.Ts1e0E-50) V{2)=1,0E-50
14 IF(IFLAG.GT.2?) GC TUO 3%
Ul3)=08(3)={A(3)eC{2))ru()
IF (U)ol Te140E~-50) U(3)=1,0E-50
VIN=TU3Ve(ALI ) evI2) )70 2)
IF(V(D) el T41,00~-50) V{I)=1.0E-50
35 CONTINUEL
IFUIFLAG.T3.2) UM =u(2)
IF(IFLAG.EN.2) VI(2)=F(2)
IF(IFLAG.GTL2) U(d)=n( )
IF{IFLAG.GCT2) V(3)=C( 1)
DO 36 Hi=4 4N1AX
UL =DIN)= (A1) «CIN=-1)) JUIN-1)
[F{U(N)eLT.1.075-50) U(M)=1,00-50
VINISCIN)I*(AINI®VIN=1))/U(N=1)
IF(V(11) oL To1e0C~S0) V(N)=140E-50
36 CCNTINUE

CALCULATE DNAWIOWN AT CACH HIDEseo vooscee

DINMAX)=VINAAX)IZU{NMAX)
IF(O(HIAX) el Tl a0F=50) e IR« { CINMAX) ¢GT
DO 37 NAN=z=1,4NM3

N=NMONT =N+
DINI=(VIH)I+CIN)ISDINFL) I ZUIN)

TCCOAH) LTl e0C~S0) IR (D(NMAX) e GTo1,0C+20)) D(N)=z140E-50

37 CONTIhuL
IFLIFLAG.GT.2) GC TO 29
D{Z)={vI2)eC(2)*D(3))/7UL2)

IF(D{2) el Tele0C=50)e0R{D(NNAX) «GT ol

IFID{N)«iTeNAT) D(2)=NAT

IF(IFLAC.L2.2) CC TO 49

DU1)=(VILI+C(1)eD(2))/U(1)
TFLD(1)elTeledC-S0) ORe{DINMAX) aGT o1 NC+20)) D(1)=1s0E~SC
[IF(IFLAGLEJel) 3C TO 40

IF(D(1)eLLE.DAT) GO TO 39

[FLAG=

(1) =DAT

N T N T A TR IR I ER TN |

WRITC(L2.38) TIMIN
38 FORNATI( ¢eTIME TO DOWATER PIT =¢,E1

CALCULATE VCL AQUIFER DEWATERLL AND VCLUME OF WATER ARSTRACTIED

FROM AQUITFELR WiZN PIT DEWATCRCD.

CALL VVILUMES (RAGNMAXY 4DsVOL +P1,STDR)
39 CONTINE
[F(D(2)e"QDAT) [FLAG=D

CALCULATC DISCHARGE TRMAM PITa
[FLINLAG.LT3) apuMp]

=(D(1)-D(2)
IF(IFLAS G EQe3) QPUMPI={N(2)~0( )
41) CONTIHUF

[=Ne]

PRINT RESULTS ATTER CACH TIMC-STEP,.

GC TJ 42
T

GQ Tu 4
42 WRITC (2
(

T
TIMINLO(L) s (ARRAY (J)
43 FUORMAT )

IME TNCPEMENT .

44 DELT=TIMIN®I,25892
IF{TIAINL.GL45.2200) DMLT=1.0
IC(TIYINGGEa60,0000) DELT=740
IFIOMONRINYATLRuELLM) 39 TO 48
IF(IFLAG = 1) 43,483,445

IF PIT AT MAX NNADIUS, CHFCK WHETIICR EQUI
RCACHID. IF YC3s SYCP CALCULATIONS,

45 CN 47 ti=1t'tAX
IF(O(H)«=QOLDDINY) GO TC 46
GU TO ag¢

46 IF(R{N).LT.RINMAX)) GO TO 47
IND=19)
GO TN 54

47 CONTINJE

UPDATZ I[NITIAL DRAWDOWN AT CACH HNDE FOR
o NAAX
N)

1
49 OLDO(H)=D(

IF AwZLL < NWELLM, CHECK WHLCTHER REQUIRED DRAWOCWM DAT REACHED.
F N0, CALCULATIONS CONTINUE. CALCULATIONS FCR RECOVERY PhASE

CONTIRUC UNTIL TIME INCREMANT = OR > TMA

(NMAX)*RECH(NMAX)

s «BACKWARD SCLUTICN,

¢e1eDC+20)) DINMAX)=1,0E-50

0C+20)) 0(2)=1.0E~-50

2.4," CAYS#sr)

*PleDELA/H

(1)
$PLeDELA/H(2)

MINGDIL1) o CARNAY{J) 4 J=145) s CINMAX) (CFUN P

e J=145)sDINNAX)

LIORTUM CONDITIONS

NEXT TIMF-STEP.

Xeo

A3.7



tr
IF
50 IF
31 GO
52 IF
53 IN

END O
LAST T1.

-
an
—C

S N e UNp M
D

-t T S

annn
[ T HO PRI AR £
e me || e

nnhon

CALL vOL
WRETE(2,

[F AWwlLl <
PHASC DCGIN

anon

IF(IND.C

IR*"‘"C‘L"” 1]

R IR

-9
59 AAIGT= (a
tF(IPUP.
60 STCP
END

Nno

SUARQUTINICS

S1e52,51
X) S1+53453

AT JONS FOR EACH
.

XU

RS 3 TXe * TIHE
AAX

NsR
4s5T20e6)

IXCi—-

)sGCWRWCLLM) G TO SO
GC;{XMSTDP).AND.(D(l).EO.DAT)) GO TC Se
TMA

CYCLE. OQUTPUT RESULTS FCR

RESISYANCLC?®

UMZ3 (RR,NMAX,DsVOLPI,5TOR)

24)

AWZLLM, CALCULATION CONTIN
Je RESET INITIAL PARAMITER

qed) GC TC 19
C-1

) APUNP JDAT.THAX

NCe0e0) GJ TO 59
8) QNUMP,TMAX
L]

laf'x.‘w .~

TIME OF "4EL1le4b,
4)

* DAYS')

e

HODE NQe® 48X "RADIVS® 414X "RADIUS SQUAREC? 46X,

«3Xe "DRAWOAWAN?)

(N)eRRIN) «H(N)» TIN)} +OLDD{N)

CALCULATE vOL AQUIFER DEWATEREC AND VCLUME QF WATER ABSTRACTCD
FROM AQUIFEN AT END QF EACH CYCLLe.

EES- ILF NNT A NEW PUNPING

GTe040) WRITE(D,13) Q™JMP,DAT

* ALCOVERY PHASCIPUMPING RATE = ",E12.4,

”U13-(PRE£‘PIOHR(d)))/(Z.OOPI‘DELA)

GZe060) GO TO 27

VOLJUMES CALCULATCS

VOLUMEC CQF AQUIFER DLCWATEREC (VA) AND

C VOLUME JF WATER ABSTRACTCO FROM AQUIFER (VW).

[}

SUDRIUT L

VA=0.0
DO 61 N=

NE VCLUNES (RADI.ORAW,CAPPHISPY)
DIMECNSION RAD(L) +NDRAW(I) 4CAP(L)

T

CAP(H)—PH[‘(RAD(N) ~RAD{ i=1) )& (({DRAWIN)+DRAW(N=-1))/2)

VA=VA+CA
61 CONTINUE
VWSVA&S5D
WRITE (™,

DPIN)

Y
O62) VAVW

62 FORMAT(1 ¢, *VOLUME NF AMWIFER D!WATCRCD = +C20410,
UMZ OF WATER AJ3STRACTED =

1 4X,'VIL
NETJURN
CND

23.[0)
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Ab.1

sese TS0 FOREGROUND HARDCORY soee

D;‘NAQ(.QIGG.-AYBAL
WATER BALANCE CA
LOCATIONT RIN LCULATION
6w000 DATEL 1 JAN 1979 YO 31 OEC 1979
sare PAINFAL ° camcssccasaai(IL WOISTURLemereccconvaw
L POTEVA EFFRAIN  ACTEVAP  STORAGE ACCL0EF SURPLUS CUMeSURPLUS
1 1 1979 Ve 0 .,,1\
2 1 1979 3e0 97 92 0.0 040
3 1 1979 0.0 0,9 0. 0.0 O 0
& 1 1979 de0 0.9 o2 3e0 040
4 1 13710 0.3 ce 9 8.3 240 0e0
A 1 1979 247 de 9 o' 0e0 0e0
7 1 1979 1e3 2.9 0:9 0.0 0.0
3 11979 10,0 1.9 2.9 Ged 9eC
31 1979 341 Ve @ *e 7.% Te9
10 1 1879 Get Yo 2 2.2 9.7
111 1979 oG Jeh n‘: 2.0 97
12 1 1979 0.3 Js6 * e 9.7
13 1 19719 07 I g°g 060 9.7
14 1 1979 0e0 Qeb 0' 3.0 9¢7
15 1 1979 241 3.6 9.8 9.0 9.7
16 1 1979 1e7 0e% o.s Jev 9.7
17 1 1979 Jed 3o S a0 0.6 1343
13 1 1979 23,2 2e% 2es Cl.0 1043
49 1 1979 3.0 ) ous 2762 37.5
20 1 19710 ose 3le 3.2 040 3745
21 1 19719 1.7 Je% yes v.o 37.5
22 1 1979 2.2 3.9 Yoz 242 39.7
53 L 1379 500 303 2l 1.7 “lab
24 1 1973 P 1.7 FE 2.0 “let
25 1 1973 JeC Je? o7 343 P
26 1 1973 Je0 .7 0'7 3.0 “ee?
27 1 1979 Tel de? J'., 0.0 T
23 1 1373 3o} J. 7 0‘7 Sel 69,7
29 1 1979 e Je 7 ,'.' 2.6 5243
30 1 1979 ) 3.7 207 0e0 23
1 197y 442 2e 6 deoe Lot 5347
1 2 1979 0.9 Je9 0se 3.3 33.8
2 2 19713 Yot de 9 0so 9.0 33.9
S 5 1373 KR 33 0.2 Gov 594C
4 2 1679 de9 Je 309 3.0 $9.0
s 2 1579 13.0 Je9 kP 0eC 5340
s 5 13 2ih 30 33 2.7 57,7
3 5 1l $1a 3 32 Lol 55,8
s 2 38 303 3e3 2.5 7143
9 2 1379 2.9 ios aes FS aee
DA A1 2.2 3 943 2.4 8C.4
12 1973 107 yes Vs 33 383
12 2 1579 ae2 Jea 3 7.2 83.5
13 2 1979 30 .4 es sl 232
16 2 1979 343 Je & 3.6 2.0 93,.2
15 2 1979 EP) s 1.8 o.c @32
15 2 19719 0.C 1.6 e 3.0 23.2
17 2 1979 2.0 946 ole 043 93,2
19 2 1979 J.2 .6 3.6 Q.0 3.2
19 2 1979 Ged I lee 3¢ 532
L . .
20 2 1979 1s6 de 6 et Gl 3.2
-—— cemeamesUfL MOISTUREr~emeomavnce=
DATE SAINFALL POTEVAR EFFRAIN ACTEVAP STIIAGE ACCJOEF  SURPLUS CUW.SURPLUS
21 2 1973 Je0 led -1l 1.t -1.1 143 0.0 2
2
22 2 1979 0aC 1el -1l Lol -1.1 -3.0 042 3313
23 2 1979 7.0 tel 14l 1} -l Je0 93
2 . .2
26 2 1979 0.2 1el -1t ted i1 0.0 93.2
25 2 1979 3.0 1.4 1,1 1ol -1ed 040 3342
26 2 1379 1ot 1.1 2.5 Lol 0.5 0.0 93t2
27 2 1973 Je0 Y -l 1.1 -lal 040 33e2
28 2 1979 Je% 243 -1.8 2.3 -1.3 240 e3e2
13 1379 0an 2,2 -2.2 242 -2.2 P 9352
2 3 1979 “ef Jea 4e0 2. “ed Cel 9312
3 3 1979 3.9 3.7 0.7 0.7 3.7 0.6 332
& 3 1979 2.2 2.9 249 2.9 2.5 tio 33.2
s 3 1973 13,& 2ot 1146 2.6 1508 iea 37
4 3 167% Ge0 1.3 -1.3 1e3 -1.3 tee 33.7
7 03 1979 2.6 3.1 -0e7 3.1 -3.7 3.0 1307
8 3 1979 1e6 2,4 =048 26 -0,.9 Cac a3s7
2 3 1979 3,7 143 Gob 1.3 249 Lab 9523
10 3 1979 Ced 0.7 -9.2 2.7 -0.2 2.0 95.3
11 3 1979 1.0 0.5 0ot 046 vel Je2 9545
12 3 1373 P 2,2 2.3 2.2 ved 2.3 7.8
13 3 1373 deb Je€ 042 ) -042 GaC 7.8
16 3 1979 3¢9 Jeo ke JeS Jak 0e2 0.3 FLTRY
1% 3 1379 Seb dew 0.0 0.t ¢.0 R 98,1
16 3 1979 3,3 J.7 2.6 de7 0.0 2.6 100,7
17 3 1373 1ol 2, ¢ 049 2.0 -3e9 0.0 10047
19 3 1679 0.7 1el -0e Let “Ceb ve0 10247
19 3 1979 1.9 Je5 1et 2.5 143 0ol 140e5
20 3 1979 17 2.5 “048 2.5 (.8 0.0 10048
21 3 1979 Je) 309 =349 3eC -340 049 10049
22 3 1979 .0 2.5 -2.5 2.5 -2.5 3.0 122.8
23 3 1973 1%.% o6 13,1 Jet 643 5,8 107.6
24 3 1979 2o Led 1ot Le5% Ce0 1e1 108,7
25 3 19719 2.4 2.4 249 Qa8 00 240 11047
26 3 1979 245 1.0 1.5 140 0.9 1.9 112.2
27 3 1979 Geb 2.2 =17 2.2 1.7 240 11202
28 3 1979 0e3 Jel 2.8 3.1 2.8 0.0 11242
29 3 1379 0eC de® 0.3 0eb 0.3 SeC 11242
30 3 1979 040 1e3 -1.3 1.3 =13 240 11242
I3 1979 ted Jeh 0o 046 0.9 0.0 11242
1 4 1679 1.6 342 1o 3.0 1.4 Cau 11202
2 & 1979 3.6 100 2.5 140 P 247 11202
3 e 1579 1ed 204 -1.¢ 244 -1.0 0.C 112.2
L 4 1979 Jeb 240 “1eb 2.0 1.4 0.0 112.2
5 & 1979 2.0 1e? ~147 1e7 1.7 340 112,2
A & 1979 Tes 2,3 5,2 243 Se2 240 1122
7 4 1919 2% 045 1a6 Ca.0 1.6 340 112.2
8 4 1979  1le1l 2.4 AT 2.4 1.9 649 11961
9 4 1979 5,3 1.2 4ol 1.2 ved POy 123,2
13 4 1979 1o 3¢5 Geb 05 040 046 123.8
11 & 1979 Se% 240 3.5 240 ot 345 12743
12 & 1979 Je0 348 3,0 3.¢ “3.0 0.3 12743
13 4 1979 040 3.2 3,2 3.2 3.2 040 1273
Le & 1079 0.0 3.3 -3.3 3.3 -3.) Ge0 12743
18 & 1979 940 3.3 =343 3.3 «3.3 040 12743
14 & 1979 Oel el 3.l 3.1 3.1 Jel 12763
L7 & 1379 246 2.4 2.5 248 2.5 240 127.3
1A & 1579 De? Jeb -3e2 Je b ~3e2 000 12743
19 & 3373 9.1 Lot 143 1.4 1.3 0.0 12743
13 & 1979 0al 2.2 2ol 2.2 2,1 Je0 12703

Table 8.1 Daily soil moisture balance results (1st Jan,1279 to
315t Dec. 1979) using the Ringwood Soil Moisture Model




Al 2

) . m==e>==50IL MOISTURE~=conceccanaa
STo3A UM,SURPLUS
INFALL PeOTEVAR EFFRAIN ACTEVAP STOIAGE aCC,0CF SulpPLuUs ¢ .
ININ

A 0 12743
1.0 6.5 Tines 8.0 12743
2L 4 3979 7.8 1e0 1.8 8:3 24353 e 393
22 & 1979 7.6 3. 3% L4s8 i . i
25 srs 503 23 33 33 s 0s0 12713
3309 83 2’; 'Y 4 2,8 -1 '9 0e0 - 1273
2% & 1979 049 b 2% se8 L =247 .. -g;.9 - 2 J 1273
28 4 1679 1.1 - 3.8 3.8 z2e ;i i3 23
e 4 io7e 500 20 2.0 -2.0 z28ee 8.0 12743
IR 013 - ‘e 11l Z1ess 0.c 12703
29 4 1976 0e3 - 1,4 1. 71et i i {5103
30 4 1379 1604 “et $e8 1.8 s 85 e
SRt 012 3 i 23 i 040 127.3
2 s 1979 0,0 2.5 2.3 13 L 038 {13
Y s 1979 Qa0 2.4 2:4 o e HeE
& 5 1979 de8. Za4 Zed Ti8 z23:9 2 143
& 31319 4] 2es 2.5 -2.8 -28,5 9.6 121.3
7 319 203 O ~244 2e6 —let ~30.9 0.0 1373
7 5 1379 043 2,4 z2es 2.8 Ties 130 i 1553
3 5 1979 0.0 2.7 2.7 27 27 3.6 e 03
s 31973 2s0 3 -1.2 1.2 -1,2 -28.2 0s2 12743
10 5 1979 0.0 1.2 zl.2 1.2 sie2 s2802 i 43
12 5 1o79 o8 ats -G8 Je8 -0.3 -29.¢ gec 1273
12 5 1979 0.0 0.8 Zg.s 1.8 Zos3 23 i i
e 3 lore 00t 3. ~30s 3.6 3.4 -35.1 2.0 12103
14 % 1979 0.0 Sek D3 3. z3i =334 ;e 15753
15 S 1979 247 2+ 9 -l.‘ 2e9 0.2 133 3.0 2713
979 3.0 Lo . [ i 3 : 53
R 33 L : -4le9 Jen
17 5 jare 2.0 . s2e3 2.3 i 39 i 103
5 8 1979 2.8 3.3 .7 23 m2e7 giee 2 i3
AR 1253 or3 118 0.7 Li.6 1644 8.0 127.3
20 S 1979 1243 0a? 1e8 0.7 1ae sieie it 13
2203 iare 3 203 2.5 2.7 2.5 -1c.7 gey 127.3
33031 212 3 m 3.6 2.4 1441 3:¢ 127.3
e 5 1378 oa 8 86 3.2 5.6 -7.5 349 12723
l4 S 13719 Gl .3.5 88 3:2 g.0 a0 o:o 1213
25 s 1979 607 2, 3n 203 3 3 i 53
26 5 1979 3.0 1.8 si.s oo 1e8 3o . 13
3302 1sye '3l e 76 1.0 0.0 Let 1.8 tiz.s
;s 310 32 25 3 2.3 Ced 2. . Ledes
2 3.k 2.3 1. 5l i 1o
R : e i J Je2 14440
30 5 1979 0.0 3. 6 3r 318 2 s s
31 5 1979 2.C 12 Y 12 K3 53 i i
io6 lars 5:? 3 -2.4 Zes ~2e4 -7, i teeso
36 iers 0ro ale ~Cat 0.8 ~u.8 -540 240 les.0
3 6 1679 Vel Qa8 -l.J 3.8 T8 -9.; 818 fieid
L} 6 1979 Qe Le G -"6 :le e 23 e 1edls
5 4 iere 128 3 -3l 3.3 “2es 12 gs0 Lesro
6 6 19719 1e% 3.9 -;.7 33 Zies Tide 0.0 Pl
T 6 1979 1.6 2.7 -1 27 =i Tider iy i
s 1970 204 a0? 6 240 Jeb -14.9 240 Leseo
g 8 i3S 3t9 )i -g..’ Hi "o -l‘..g O:U le4 o
i & 1378 33 33 ‘1:9 Je3 5eQ :5.3 o tesls
14 6 1979 12,2 o2 3 ats 5.3 233 i Ll
R 013 i 233 103 sl -5 ved 14440
g e 313 3 23 3a 250 940 3.0 14440
16 6 1979 3.6 1.3 el 13 g7 s 06 {1028
6 1979 Ced 3.6 ; 3.8 3 e je i
r 1 5ie 10 i 140 -1.0 -14a2 - seses
AN 208 308 538 303 -3.3 ~17.5 Je
: Sel 3.3 -3,
13 6 1979 vau
STemec—ceeeaSOlL MOISTUREwmmececaan
CTEVAR  STORAGE ACC.DEF SURPLUS CUM.SURPLUS
JATE RAINFALL POTE VAP EFFRALIN LY ; - e
23 I I S de0 14440
19 A 1979 Vaed 2.7 oy 3% Saels sed ll“.o
i s ar e a7 23 23 -30.6 3,0 1640
0% o T3 "ol 5 ~2943 Teu 16440
R 33 i Lo 33 -30.% 349 144.0
AR ETE 43 33 i i:3 ~32.3 ced 14440
TREEE 12 e tee -33.3 0.9 15440
HE ST (s o3 ¢ ~37,7 Jes 14440
R i 9 03 -~39.4 0 14440
27 A 1979 0.0 '7 ile z33te % 14410
ia 8 137 i3 ".5 13 =h& o0 0ed l‘t‘.g
29 6 1979 let s 3.3 B a3 g
o i 3 ot -53.3 0.0 Labs
1 T 13713 Je0 u.s ol it 210 1l
37 ¥ L o2 -6147 0.5 14420
37 19719 ced “o2 $e2 it e i
37 i 7 "7 -7i.t 3.5 lesag
s 7 1979 Gel 5.7 b ey 35 Lol
27 i3 3 i -17.1 3ed 144t
T 1 1are D62 }.g 20 -1 33 teals
R 3o a1 .o -85.2 0.0 16440
d 71373 813 a10 Tee -87.¢ Ge0 Leeeo
10 7 1979 043 4e0 00 i h fiiis
1z 71375 313 - e 95,2 " Lesso
SRR 2l i P41 9947 ded 14se0
EIER 15 ao i g
14 7 1979 . 302 .~ siesiz : 1328
15 T 1979 de4C Qe b 2a zig9ss oo Ls4i0
979 0.0 2e 2.4 e 315
ll.g ; :Q79 gcg 2:: f.g -{15.7 g.g ::::g
573 : . ~118.% .
:g ‘; {919 de 2 x.: 402 -:;Z:l 619 1::.8
20 7 1979 0.0 LI 3oe staza ¥ lk‘lc
327191 011 303 N ~12a.8 Je6 Leeso
227771979 el l.l 1 sizals 3t :“.o
237 7 1979 040 3.7 3 -3 19 iie
28 7 1979 0.0 . 47 i 3¢ it
25 7 1379 2.0 ,.g 33 -1le€,1 J.0 }66:0
26 7 1979 240 303 33 i 35 {3
fe 7 a3s el s 3 -122.0 040 1e4e0
s 7 1373 $ 2! 2% il -1159.2 Q.0 o
Zq 7 1979 4o 2.1 3.8 Leb Iiaics ace b .0
§o 7 1979 Seé "g «3e7 3.9 tiaies 3.8 ‘::'0
7 1979 2.1 3, =37 3.7 zizs.s 3.0 et
b2} 8 1979 00 3.7 o3 37 Siznis 3.0 : 8
; & 1979 Oen 361 -2 2.4 NELET 9.3 l:b.o
N 8 1979 040 244 .38 3,58 Ii3ele b ‘“'o
3 8 1979 Je0 365 340 3.3 Ziiece oce H ¥ ]
4 8 1979 045 3.5 1,7 2.2 T138es o8 x::.o
L 8 19719 0.5 2e2 11:6 1e7 Si3et3 ote 1 ‘.o
: {373 '3l i o 3 -130,5 9.0 e
T S 1979 Je0 3.8 I3ts 3 Zi30es 010 i ‘.o
R 2t a0 It et ~133.8 000 18
IS I B i TSN H S 51
. . : :
TSI B 55
13 4 1373 0.0 0.7 z0.7 2.7 #i7 31 e
13 o 979 340 w2 . 302 o t 3 tecle
1s -8 1a7e 1020 206 st 2.8 Jgezooian
13- 8 1373 0.0 2.6 -2,
15



NN P A e e

PPLPUNOOBNINTUNT~OORY
CO0QOOICTITLIIICIOSOIDPED »

e B O TV 1 e U T o B o o o e o g g 0

PUNCODUVININFUN O U BN I AR WV CIOBIIFT AT UNSOOD N
COGOUVULLOOUAODCLLOLCUVLOOLOLOOUELOULOOOVVOOOVOVY

o o= e e £ e n o

-

[P Y N N N N N ek akad
PUNFMQODINIAFWN- O OB NN

= 0000000000 ONONN0

P UNCOODI~NIRAFUN=CORYIY

- T 0N N e e e e e B e b e
- e o 8 e b B B e e B P e e et B e B B e o e B B e pe 0 = B 0 B o 4 g e B e e 6 e e P e e

e PR I RO o B 1 B 0 B e 5 0 g B B 0 e e

NFOOINRRPWNHEOIBNIY

o
-

RAINFALL

Ja0

CCONOPAFOUOOrOLl OCDOFUO~OrOFF0LLOoaUVDOCLAC
P R A I A R R I R

GRABE ADDRODOD ANU=OOCG AR OO WOOWNOO00COOL~O

~AUINFALL

0.0

-
.

WO AV OP DNC WO O DINWUROAON

R R R R

ONOQUOGRWECNNOWOGOWOUD ANGSOLALUL

“
]
9
[}
3
[

CPOFOONLWEGOOD*NOULOOOFOCOUO=OC
estesesese ssssoesssvecs s e
NNOFP PP WOROIO NN~ OO OVIONF YOLO =

~

POTEVAP

1.8
1e7
1¢6
3¢5
3.7

POTT VAP

OrnNWwWo

uuuu—r-—-——»--ﬂdqﬂﬂdqoooooo;ooonoon PQPRrROCORPDIENE L UL P

S G  P SPUP-S Ip-w 3 - FOT N - X - T A e ol ol it L ab el i U I Ul aiing

~

EFFRAIN

Ced

EFFRALN

(]
(VR X NV Ll

COUr WU

~

ACTEVAP

1e8
Le?
1Le6

G, GEON P NOOFOLUOUO O CLME N NOWUCGCOOO LD
P R e T K]

FORNUWRROYPAOCIUNO OO0 I~ OCOWWWIOO0000OC

ACTEVA?

1.6

e e RO O0GOOOG00 0000
esevsssscens
02000000000

YR e e L R R R ]

cwecencvcvaea5OIL MOISTURE-ramcccscvon=

STORAGE

“leb

STORAGE

ACC,D5F

-13149
~133.2

1237

ieiieaisilL vais
3U:RPLUS

ACCDEF

~1364)
=-135.1
~L26.6
=-139.1

“1le1.3

“143.3
=lbe,2
14347
13441
-121%,.8

=1249.9
12%.6
-132.7
=131.1
-128.9

«129.0

=1204¢€

=-128.7

-129¢5
=-128,.,3

-127.0

1277
«12546
-122.6
-123.3
12641

-116.9
11649

-11540

-11649

=113.8
~-116.6
-11%:9
~116,5
=-117.1
-117.7
~11745%
-117.9
-1LTeé
=-118,1
-118.8
=l15.86
=-119,3
-12040
-12)4C
-120.8

SURPLUS

0e0
Qe0
340
J.0
Je
Oeu
Ved
Osv
0o
Cel

vwel

oucc

s tece s e e

LOOLOODULCLCLOOCOHOWOO
cLLLCCLLOODCOLOC

TR
onunaood:

CODUOBEULULOVLOULDOOLEOOCEO

DCLOOOUBCVLCBOOCOO

CUMLSURPLUS

164,90
14440
166,C
14440
Lee,ye0
leagsu
144.C
1660C
166,0
14640
13440
16640

fUSLmemmamsan-ass

CUNV4S5URPLUS

le6.0
16440
14500
leeol
le4s0
14640
Lovel
Lebse 0
14600
16640
12440
léeeld
14640
14406
166,90
14440
1a4e0
164a0
led a0
16640
15440
16440
14609
16440
14640
lébad
lesel
1eted
les o0
16440
leced
16440
lé6ed
164,40
1ok o9
14440
léwaed
ledsl
1646400
14400
145640
LbbaO
166.0
16440
14ae0
lebaC
1e6.0

A3



o4

MNRNNNNBAONNRNONAONON NN :
~

AN NN NN RN NN s> o o s b b

QOB NORFUN=OOBNONSU
.

[ el L Rl alalated

o ccccncnancee$0fL MOISTURLemermeccccnman
RAINFALL POTEVARP  EFFRAIN ACTEVAP STORAGE ACC4DEF SURPLUS CUMGSURPLUS

1979 | 8.4 te? __ - 17 -68,2 00 14440
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