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1. ·::. 'i'i i1jJu ~·.t ~c .. : 

1 ·_. :.~ ...... ;:~:1· i ll y 2cc-:- r/~. -:-: .:i ·~. :1::~,-. ri. ~· ~s i£~ ·:.: , ...:. i_~;·c,~Hi~~-.;.:~ t-..:r ~~bl ,.: f'o1lc ·.:i:~.~ ::. :: c:~ ·.; ,--ir1 ._. 

oi' · 1 .L:. \.' 2 ·.r c·£..: :....::t.io:1 1-:: ~-:: ~ ':.o ~:~U~>st ~~!1t. i [: i i n~ r e :.~sc s ir! s~r e;::·:i s:.:1 l i n~ ~~ :.s .. ;;o:.:,~~v _r-

u: 1 Li: r r~ c-~:1t-ly ~h \..r E:- !13 s b0en l i t t l2 direct d;;t2, to ~u p_port.. th e :. t1 1=ory or r· :i. s i n~ 

:;:~ou :--1 d \·i :..~.:r t..: bles a~JL.ho u~t s -::ve r- ;-~ l p ;--o j cc 7 ... s ~: r.:: n o\.J i:1 progr-2 ss i ::i;.:.r i: -c. 11 _· 

crv·Jri· .. ~,.i~ t.:: r 1-::v::-:1 !3 \;ore 1:1on i t or ed pr-io.--- ·v.J c.J. •:: -..:r·~•·1 j c. n:J . . :---e b-:.: inJ :.~0~1iL,o;.: d 

f ·.JlJ OL1 in,:; cll::..= 1-i:1 6 t o d~ t e i"i 11 ine r c:tes of :;r·ou!1:J.: =- ~i.:-r r· ts~ .. 

(b ,, p0s::;i~l c :J ,?,, ns of L1f r:: rri:-i r; ground ,·:?. ter rise s is to -~o!:ip ;:, r e 'L!i -.: p--:rccnt-2-3,(, of 

s:-1 ~-. stor~:J :..::· bov :2 th0 ·, ~• 3:, e r t. s bl e in ~li e~ for e s te d end c l ec r cj s'L ;:tc s. I f r,ll e theory 

o f ri sin~ 0rounJ.,,! .:; f. ::=- 1 J~:::bl c-: s is coi-rec:. t !1is pe r ccnt ~ .. ge s hould ch:_-: n..; e: sJ.~n i fic r. :1tly 

follo i,; in3 cl <=: .r· ini3. 

T.i is r,..:poi· t :? x;~,;1in :.: s t 11,:; propo 1· t io11s of s2 l t sto r e.:l i n tht: unsc:tur ::: t;:!u 20 ;1~ of t.L e 

pr o fil e fo, i.! nur:1 b::r of for ested sit e s ,:n,~ c ontr a sts this 1;•ith a p:1rticul a r· si '.-, ,2 

~-;: 1i ch }1~~ iJ lon ~ 21 e r-Jr ing hi si...ury . 

2. D:~Tl~ EX.~; i:NED 

Fifteen for e : .t ed ·si -.: es frcm: tl12 north2rll D .. ,1-l inc; R2n:;2 ;1 e2 r e ss-le ct:~d for ::i n ::. :'..ysis . 

i'..n nu -,1 ;;v.:: r::~•~ r a inf~,lls r ~nie fro:n :-: mini ,nu1,1 of '150 :.i t Lei;ion ,.mci Co·,:c'.1 e 1· f>o ,;c to;:; 

1~ ,;ximu!ll uf 1350 rnrn F: t Huntly (Fi8ur e 1). 

Only <L 1::: fro r,1 v ?J ll e y ... ;id lower c.lop,2 l 2ndsc2 pt: posi tio;1 ~; ,,r r, i ncl u.Jeci . 

0 cl ca r ,::d site co 1· ,=c! l1ol e s .:i t Stenc•s occ upy lo·,,c r slope c.1 nt.l valley positions. 

T!!c 1-; 

0 
Li 

0 

] . 

3. 1 

Ri-:SULTS 

For ::: st 2d Sit~s 

D:, ta for tlic 1Ci for e sted :~i tes ,::, r e listed in T:,blc 1. Th e percentag e of Si3 l ts nbov e 

t he ·.-.:ater l e vel i,·1a s e stimated from totc:1 1 s a l t storage and the cwe r 2ge wat 12 r rest 

l e vel during April-Jun e ~nnua lly. TI1is inform a tion is the site aver aged propor':-ion 

of s ,:ilt stored in the unsaturc1ted zon e of the profile. 

0 The perc.::nt;:;ge of totc.11 s a lt in the uns,0, turated zone is plotted 2:sainst :J ver ;; ie 

;.:nnu ,:; l rc:infall on Figure 2. A linear rel a tionship between the two vari 2bles is 

Li 2p p.:. r2nt ,md this i-·s s in ve stigated st2tistica lly. 

Li 
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·1' '·,: f G1 .! 0',: in,:; r 2sults : -· 

Y = - 0 . 0947 X + 1S7 .5 

~~~r~ Y = ~ sa l t abov e wster l evel 

,,nd ~ t.... .,. 
vl , ~ 

Si t-2 
!--!o . 
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::, 

1~ 

i:: _, 
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11 

12 

13 ,'? 

1 ll 

15 

)'. = c:v e r c;c:: ann u;; l r 3infa ll (:n,ii ) 

co e ffici 2nt o f d e te r min at ion = C. 6 1. 

TAB LE l 

Pi::?CC:NTJ. G[ OF S.4 LT J,BOVC: THE \Jf. TER 

Sit:.: 
!~ ::ii:1'3 

Hunt ly 

Dd Par l-: 

·,·:c:r::iup 

~ 12llinJup 
Tr ~n3 ect 

Si t E 1 

Sit~ 2 

t)i t :..· 

Sit e 4 

~; i t e 5 

Sit~ G 

1:\lic hts 

Yc:.rrag i l 

Ki rup 

He l e na (Hutt 
& \/ellbucket) 

Le,non 

Co ",•Jchs:: r fload 

ifo. of 
Hole ::; 

2 

2 

4 

2 

? 
..} 

2 

2 

7 

5 

2 

2 

Ra infa ll 
( m;~) 

7--c n .) :)u 

7 3c1 D 

1250 

l jOO 

1250 

1125 

1100 

1050 

97 5 
-

11 ::;o 

1000 

1000 

325 

750 

750 

'~p ,.., 

LEVEL FOR FOR ~STED HOLES 

:, of Salt 
Abo ve \! . L. 

30 .5 

32 .5 

23. 1 

G2 . 5 

15 .0 

45.0 

5L;. 0 

70.0 

76 .5 

71. 0 
-

41.3 

51.0 

86 .~ 

81.5 

91. 0 

Tot u l Swr:,c;;~e 
- ,::; 

( l:~1:1 ) 

~ a r-
::, . -.) 

1. 24 

S . 72 

2 . ::; 2 

!:, • G7 
r r c, .) • •• ) .J 

11.01 

19. 82 

4.52 

14. 12 

: 1 • 09 

23.2G 
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J . i ··: .s::.. -- ~i. s:L,i cc; l.. si ;_:nif'i :: c.- nc c of p1~-....: J i cti1 1~ ~l i .; pr·o pO !'"'tio ·1 o f s ,~ l t. ;3 f 1~ 0.-.1 r·~--i n f ;::.-1;. \; .·~s 

ill ... :.::ii._. r· _· ~-~'-1 by c : lct.:l::,~. i ng the 95; co:1fi ci 1.:·rJc c b:.-Jt 1d i.=;ii ch is s ho 1.-,-! 1 o n F" 5.-;u 1-- -2 2 . fJJ t~i-J n t :l'? :; lo p,:: c".:1d t ~;e in':, e r c 2pt of the l i ne a r 2 CjUCtion \ !er-<~ dct e r-r:,in e d t o b e sir.;nificsnt 
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Gui'e 
no. 

Ci 123015 

G12302 1 

6 128022 

6 128023 

6 128024 

6 122-02';, 

6 120026 

G72802S 

G12J030 

G728042 

6 12[-l QL!(, 

67280117 

G 123057 

Gi 2so6 1 

6 72306:i 

6 128377 

6 72t378 

i·iean ... 

Std. devicJtion 

T.; l.',LE 2 

PE RC~HTA GE GF Sf LT l BOVE WAT~h LEVCL 

FOR CLEARE D SITE SOHES AT ~TENES 

Lrnd sc ap,2 ;, Salt Stor a Je 
Po si t ion Above Wa ter Le v e l 

V2ll e y 0.9 
II 1.0 
II 11. 9 

Lo we r Slope s.e 
Vo l1 2 y 0 . 1 

II 0 . 0 

II 7 . 3 
II 8. 9 

Lm-1e r Slope 27.7 
!I 4 r.: . _, 

Val).ey i. 8 

II 0.0 

Loh'o r Slop e 5 It . -, 

Va ll ey }l r:: . • u 

Lo we 1· Slope :; 0 __, . ..,· 
Va lley 6.2 

Lowe r Slope 3.9 

5.2 

5.4 

To t al Sa lt ~ _,, 
Stor ng e (;<g1:1 -) 

40 .7 

22 .2 

2 . 3 

3G . 9 
2" ,, 0 .0 

C7 . 4 
,, -· >' -, I • .._,l 

5 i. 5 

52 . 5 

J~ . 9 

5 .S . 4 

60 .2 

36.7 

52.4 

45.4 

62 .2 

58.5 

4 9 . 1 

20 . 9 
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'1' i 1:: s:::; ,:-, con fi d::-·.1C (; l 0L!::i t. :.; for ',:,], ~- ;-1~: .:, n of t :1i s s:1;;1;.110 ;,r '.c 2 . 1 '.? ,'. ,-:;!1d : . 2 1 

s .2 Cl e;:;red Site 

Tr1 ,2 s t ;:,:istics for the 17 bores a t Sten:::s 2 r2 listE:'d i n Tabl e 2. J1V er 23c: 2:1nc ,,l 

r i.!in f z ll ct th is si'.:. -2 is 725r:im. He;:; n uns8 tur 2 t c d zon e: s c1 lt sto1·2ge i s 5.2~- h1 :i. t. li G 

st ,.n dcxd d::v i atio:1 of 5 . 4%. Ti1-2 1:1ini i;1u,.1 ;:~ nJ !.1::x i 1; :.in :-.: ,•::: OS ;:; nd 21.7 ;, 1·0sp2c~. iv f:: ly . 

4. DISC USS IOIJ 

Us e c an be m;::de of th e r 3gression to obt&ii1 2n 

pro po rLion of unsat ur&te:d zone s alt s to r age 

es '.:.i;~;:: te of th2 pr ob oblc: pr ec ls:c ;c:; ring 

a t. 3tenes . For ;, n cive r a ge 2 nnu Gl 

r a in f all of 725m:n , the proi)or t, ion ma y h2:ve been 88 . 87., , 1-;i th up p2 r ;rnd lm..i2 r 0 l'.!onfid ence lit:iits of 70~. an d 100'.~ respectiv e ly. 

0 
0 
0 

Cl 22rl y t he v~ry l a r g e diffe rence bet11eG n th e est i m~tes of between 70-1 00 ~ 2n~ 2-8 ~ 

of pr ~ 2nd post cl e~ ring s ugge sts a m~jor c h~n~ e of gro und vater l eve ls. By 

c rn ,ioinins 2, }~no ·.;l E:d ;;,e of s 2l t sto1· 2d 

c l eared site it is poss ib l e to inf,2r 

S:.en ::s U1 is esti :;12t e \fo S 11. 5 ;;i . 

5. CONCLUSI ONS 

2bove '.:.h2 

tl1e z,1;1ount 

wci te r l eve l fro:n c t for e3::.ed t.o 

of ground wa t~r t~bl e rise . For 

[l i\. siJnificcmt linea r, in ver s e n:, l3tionsh ip 1-1a s foun d b,::!th1,2en a ve r ~6 e ;:; nnu o l r 2infi·ll 

and ~he propor t ion o f s alt stored in the unsntur z, ted zone. 

0 
0 
Li 

0 
u 
Li 

Li 

For cl cle&red site, the analysis indi cRted a signific&nt de crea se in the proportion 

of s c1 l t in the unsatur a ted zone rel a tive t o that e xp2c t ed for 

t i1 e s ame r ;:,infcll zon e . 

for e sted sites in 

This evidence t herefor e indir ectly supports the th eo1· y of rising groun dw8te r lev0ls 

following a l a nduse c ho nge from for e st to agriculture. 



l 
n 
0 
n 
Q 

n 
0 
0 
0 
0 
L1 

0 
fJ 

u 
Li 
0 
Li 
Li 

------- - --------- ------·----- ------- -------

0 
0 
0 ..,-

l 
0 

2 

~ [UN~CT 
-\ 

DEL P~K■ l /? ~ 

• WIGHTS ) 

• 4 

(" NCRTHA.M 

:wEL.LBUCKET 

HUTT 

DWELLINGUP ( 1-6) 
■ 6 

0 0 
0 0 
00 (0 

eSTENES . 

■ LEMON 

NARROGIN 

• 

LEGEND 

■ FORESTED SITES 

e CLEARED SITES 
-600-RAINFALL ISOHYETS (mm) 

SCALE 1: 1000000 

Figure 1 LOCATION OF SALT STORAGE- SITES 



w 
z 
0 
N 

0 100 w 
~ 
0:: 
=> 
~ 80 
IJ) 

z 
=> 

Z 60 

=:i 
<( 
IJ) 

LL 40 
0 

w 
(.9 

i 20 

I 01---~-~-~--~---~_;_---r----,----,----,------
1500 1400 1300 1200 1100 1000 900 800 700 600 

AVERAGE ANNUAL RAINFALL (mm) 

2 llNSATU~~TE~_SAt-I, ST-O_RAp~ ¥ERSU_S A(_~~U~_!: R~ F~IJL =3 CJ 


