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- This reéori-éécntginé_{*Jah_fgssessment_ of the . useﬂﬁllness'dﬂ#i%m
hydrochemistry as-a tool to help describe the hydrological and
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:'hydroggologicall.fuhctidhing - of &oth hogs. The . report’ also
S 40 K . - ) ’ . A Lo
.5 lcontains an analysis of preliminary date gathered in 1990.°
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Various research workers have demonstrated . that hydrochemical’
’ SR ' 2 ) ’ 3 .. ) T . ‘A * -v . '
w-: .. .osurveys are ,useful tools  for assessing the hydrogeclogy of an
L qreaqulDydl 1969,Marsh  1977}. Marsh{ 1977} demonstratedaithé;

e

o, o . .
- . -
v
s

L=

usefullness of.chloride distribution in showing the influences of © |
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geological structural control in  the. Lincolnshire limestone

: - - . . .. . P .

aguifer.~Hydrochemical ~distribution maps can provide independent
checks on piezometry and can reveal hydrogeological conditions

+ -

- e which &re not necessarily spparent from piezametry.{Lloyd and,

N . ) oo
.Hesthcote 1985). Collins(1987) has demonstrated the wuse  of(’

)

hjdnéchemiéry in typing graundﬁéters as a means of describing‘,

the major sources of groundwater to two fens in Norfolk.
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-+ In _thies .study: it is . envisaged  that identification  of

_Uhgdrocﬁemical Facieﬁfwiil allow a characterisation of‘watér types
ﬂl‘:ﬂ‘? faHd consequently permit identification of the lithological

PO *ééquence(s],From which the ‘waterforiginated.This should help ‘in
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describing the hydroéeological cbhditions which 'perfain ‘to the

investigation area. ', : . . ST R e
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m;:: Analysis -Df' anion evolution and the electirochemical’'evolution
sequence may be used as these sequences, when combined with other
hydrochemical aralysis and "hydrogeological data, cen provide

;considefable inFDrmation on the flow, i aquifngsystems.fDaly
w .- 18893 ..
Siegel (1969) investigated the recharge-discharge function of

bogs in Alaska by 'comparing -concentrations of solutes ang

measurements of electrical ¢éonductivity in bog groundwater and

.

surface water.

The aims of hydrochemical.éurveys in this study are as follows!
'1:‘Td describe the ' the .general vhydrochemistry of the peai and
surroﬁnding geological déposits. L

2. To describe:the hydrological processes operating at the peat-

mineral deposit inter?acé.Fof 'example, it may alfow- ;=the

giidentification of upwé;liné. watér lFrDm concealed ssnipgs ié
drains |
3.The identification ofr-p011Qté3 wells * in - the area may be
impbrtaét,as poiluted groundwater may have serious impacts on the
delicate lagpg vegetation zones thfnﬁgh.eutrophication.
4.The most important use of hydrochemistry may be in the vicinity
of the =soaks where the -minerotrophic vegetation indicate a

v mineral_ﬁich Qater fupﬁly in'pomparison to bog type water which

"has a. chemistry ‘ cbmparable to rainwater. The uegetétion

associated with the soak areas is comparable to a fen plant

community.
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‘ﬁsﬁfhe__ﬁdéks haué been identified "as an important Hydrolog{cai

-waters-and raised bog waters
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‘l;2h1 .The”éHEMistry of Bog Waters.(Raised and Fen Peats)..

: v . -
. *

Reised peatlands contain water whicgh-has & 1ow pH and-dissoived

. 2

P i

constituents. Ombrotrophic peaflands. contain abundant dissolved
: .- . TR ‘ A

acids from the dedomposition of'plant materials. These peatlahds
. . T ] e L

. ":‘?,‘ e N R . ) . . ":‘ [ . . . - LR ,'_ - L
are geénerally precipitation -fed apfd since they recieve -no

-
1

signi

"produced via decompositionﬂ,‘is -not neutrolised{unlike Fen

.peatlan

vode

I
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*.bog waters are acidic and low in ienic strength.(Shotyk 1987).
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‘Gbrﬁam[1955)--has classified peatliands based an the total

13

concentration .of the based cations :(K,Mg,Ca,+Naj.
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Peatland Tyﬁé . \fqtai.conCEntratian af Ca,Mg,Na+k;'

L mg/l

Reised Bog S 3.3

. Poor fen .. 8.4 - Lo

.Tranéitional-FFQ .. 9.7

' Rich Fen o IR s -
| L
Very Rich Fen - . 28.8
‘Extremely Rich Fen -~ '53.4
® )

%

:~appropfiate to- review- the --differences bgtween-?en~

o } - N L Load g ' o ’ " »." . T,
cant inputs of solid bases from groundwaters ,the '‘H+ ion

ds which are primarily groundwater fed). Therefaore raised .

: o o ' 5 s : i S .
Extremely Poor Fan SOt a.4 R . e
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. {15975) has shown _ that cancghﬁrahiéﬁs of organicaily derivpaj;
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: Tolonen and'.'Seppanen{ 1976) found that combining Ca+Mg+Na+K and:

oL L DR ~ S ST R R .

plotting agairst -pH.grouped bogs and-fens: welll : o
. " L o o == FENSHESS L

KR L o e . ! 4. e R ) 5 . -

Clausen et g1 (31980) al &t Fen "runoff was “nigher in T

) o Y - N : . S . N . S T,

o e . . - L T P ’ N
_pH,conductivity,alkalinity,calciuym magresium,iron, sodium - and,
: = R \t - . e ST : ﬂ" -‘_ ’

. CEe e o T o - e 0L
-manganese than.raised bog runoff.However, raised bog waters were’
_higher in -cdlour, mercury and acidity. Shotyk (18--) states that~

A . A S T - .
due to the.acific, "reducing nature and-abundant dissolved organic

*imatter in . bog waterd .they are,~enriched with iron manganese.and
. ) . B '_»,;.:_'" ’ "-é‘,: "1- ‘r -_' -0 ~ _d‘:‘ . B ‘,-.":-v'ﬁ-"‘.;‘rr- 5

aluminium relative to: normal- freshwaters. Robinson (1930) has -

ey -

shown_some-bog?wgtens-én.Virginiaﬁto«cﬁntain up to 2ppm Al,i-7ppm”
Mnland .1—hdbbm'?éf-‘Ihitypical Fﬁgghﬁ%té;s théiriconcehtrationstf-f

#, S -~ (YIS

are fDQppm‘ Al,,GGBppm MR anqinléhppm',Fe.(Dreyer LQBETJ:Qgrry "

e . 3 s

nutrients are highest. in the” strszamflow from water-“Sheds = -
containing ombfotrophic;!pea;lands.;;Schwihtzer and Tomberlin

a
¢

(1982) have shown that tdééi‘siiica\,gg up to 0.2ppm in raiseg

_bogs as opposed *to N?pbm —ﬁnglféhs; ‘Total ~dissolved boron is s

-4 s

generally greatér in peat watérs tham in freshwaters.{Toloneh &
Seppanen, 1376 . - ;._“*lav_;-;,,

“An important consideration  “with the interpretation of
’ ) i o . - [ . ’ . 1
3 + VR o, ey g - . . R

" hydrochemical data'ére'tﬁé‘the'ahthfdﬁogenic_impacts on systems.

2.2 Anthropogenic Impacfs “"their importance.

\ t =T .

Cqmﬁarisans of the }éﬁél@ty .de{%un off Ffrom natural ©and

& -
s

disturbed (by peat mining) Minnesota peatlands indicate_qhgfﬁm’i

‘disturbeds peatlands " have ‘higher‘ ‘qQﬁcentrations of -
colour,suspended éediment,aciditybpntaésiumyiron,aluminiuﬁ- and
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. e sodium. Grootjans et al {1982): point to the dimpdrtance of

1"9902”5-55—“8'.?;‘!5-’,‘011_‘_{?13{:’ groundwater, ;as- a f'possi‘blé’ “threat .to_ the.’

. ., delicate lagg .zone,system. Polluted;systems. could also confuse
- ‘. interpretation of.data. j’l ,iﬁ_ o L . . TP
. I . ‘
.+ & '3 Methods 2
UL TN L R o “
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l L A number -of preliminary hydrochamical surveys have been carried . -.

~ AR . ‘ e T * ‘ - . «, . s L
l . out to date on Clara Bog in April and Jume 19%30. Figure 1 .sh,o'ws_‘_!-',
ST the location of sampling sités.-Samples aof water were taken, from — -
s . 4 \“h", . .- ) .. K - . . ;

I W piezometers at different-depihs “on the bog, drainage water was .,

- ) sampled and ground. water .samples .ware taken from: ,wells . ahd
| II — T - DR RO L ST
~ . ~ springs situated inl.the: surrounding mineral deposits. QaH-, ‘.7
— . Ve - - - ot o,
S R ‘ . g e ; . L o
] T r,' conductivity and temperature were measured on gite whilst other i
' - o - . SR = . - D T A
T analytes.. were'  determineg: in° the laborstory : using .-standard N
. . RN T SRR A et » < .
: . B - (A 3 v

. o )

-
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rocedures.,. All samples  were maintained at less _ than, 4°C 4o 2
] ire: ples . werl inte . L

: - S s i ' . : R !
& preverit chémical -decomposition. - . o A
. ¥ Cn . ) ) s - N N e - . _,'
s v A ‘ e .
o LI T N W - RS . W
s " . - # R I ) - LA - L -,
* -4, Results and. Discussion . e o I S s
:“l . ) Ed ~ . ,_‘. R - ’ ‘ . s
.-y ' - R .
Q . ' e . ) R

- o \‘-—' ’ . 4 o ‘ N ' , s ' ‘- L
2% "The results of the surveys are shown in  the Appendix.. The,

©7: -+ CHEMPROC computer package was -used to® analyse the' data. All
cnncentrati—ong are in ppm: The code refers to the sample number’
p The .ion balance er'r‘lor wianic _ratl;_d ’li-s_ computed and each sample ‘is'r -
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given -a classification code (eg. F3-Ca .'HCDB#) bésed.r .cm_i_ts'—
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-"*hb_hemis:tr;". The key to this classification system is shown
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Explenat:.cm of' Stu.‘/“annd Class:.. :.cet:.on ' .

;-” - “ta HCO3 + e
. _;-,:..[.s." . - - .

e g
l B "'
.;‘k o

o

S (Na * X+ Mg)
(Na '+ K + Mg}
{(Na +. K'+ Mg)

=t e

deticit
balance
_surplus

R T AR T ___Class (freshening /salinization) o
A e T ' -
Ry et SR S “Subtype (major~anian) -7,
. I RN T Subtype (major cation) .. "
: A - I l' cae g T - <] . . s ) “ ) ...“-;: - } h ,7,1
' - N LT _Type (hardness) - Y .
: a0 T e T L
. I o A i Main-type {chloride content) )
) SR N . e . S . s . .
>l iMa:.n type : . :
L uhlor;de content {mg/l) Code Meanlng N e
s O - 150 .. .aF - . Fresh. . N
: . 150 ~y~ 300 T .7 UWFb T ‘Fresh Brackish ’ oA
- 366 . - 1000 ..o B _Bracklsh L : ' el
. 1000 ~='.10000.7¢ - Bs Bracklsh saline- s g
l .100000 - 20000 .. § . sarine .
L > 20000 ’ .. H . Hyperha&ine <.
é‘,; ;f"!'ype- e S \ P .
l HCO3. / Tnt hardness(mmol/l) Code. . .~ Meaning
0 . D 5 ) : S T yery. soFt *
g l-- D,,'S, " _~:‘1-:" g - "Q.'*‘ 4 - so*‘t h ;A:
; i 1 - 2- i SR moderately hard. ,
2 -4 2 hafd g
L 4 St - R 3 very hard , % _
'8 =16 4 extremely hard -
’ 16 . - 327 5 extremely;hard
.22, -B4. 6 ‘extremely hard "
64 - 128 A2 extremely hard
l 1%8 - 2586 a8 extremely hard
> 286 Y 9 extremely hard
INa + K + Mg)caICuleted = 1.061 % Cl (meqg/l) . , RS-
Llass*:_ T L “ e :
; 10 Na + K +- mg] calc i S Code 'Meaningt‘*
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+ It can be noticed, ffbmrthe reSults»that»the bog,waters haue highuJ.*

1on balance errors 1ndlcat1ng an 1mbalance of catlons and anlons

v

S PARN

T Thgse.unknnwns anewprobably organic 301d5\{Lamar & Goenlltz 1956
and Puustjérui 1968} . Such ion 1mbalances are ‘common  in coloured
i$10W -pH  waters {Hemif19703. Malmer {1963}_ states that other' .

“séurbes.of error may‘ inblu&efcations'*méééurgd analytically that
a I . , L - 3 X .
ff ~ L

were bound to colloldg 1n_the undlsturbed water
- R v -~\ .,. 57 A . .”

;Y_i;;‘ P

TQéﬂ'results show }fhe peatniwéférs' fb “be ., acidic and low in--

. . .
i —! w: : ' v

conductlvlty The results agree well ‘with the 11terat@re dlscussed
_ ab4v;.'The samples frﬁ@iﬁhg:miﬁe;él dep051£é—ére of nesr ngutfol
i;Hﬂand céipium bicérbangfé tﬁfcﬁ. Samples’ ﬁrom drains- ‘on f%éﬂ
‘Eérlpner; qu the ;bog“§;e  3150“51mllar-t; the latter-possibly

1ndlcat1ng upwelllng water to the draln This will be dlscussed

laﬁer. o o ;j‘f-j” W
. » . . T S A
X - - B
NI ‘ o e
. " .

Hydrobhemiéal pfofilingA“Qaé ibef?érmed ét: sites on the bog to

TR

 examine the chemlcal statUSvoF water Jat%diFFéfth' depths*in fh&

peatt Flgures 2 & 3- allow a comparlson OF pH and conductlulty atf

ot
LIS

. thrée stations on Clara‘ East They clearly show an increasé in

:_éqhdﬁctiyity with'débtﬁw, the greatest at Lough Roe.

;Thé-situation with- pHLiis ;mare qompllcated =but ’ the trend is

:_increasing with depth. .These results proﬁablynindicateﬁthe former.

. fen like situation which . oceurs p}ior to the deveiobment of'é

';aised_bog. This fen bealhwhuld have been predomlnantly fed by

‘. ta

‘mlneral grcundwater thus the: ingr2351ng valpes w1th .depth.-

L

.'interesting_result is that at Lough Hoe Conductivity’is greater

than at the other éites - a poss}ble =upwelllng - gpring may be

B

e e v e R T e R e LR S o,
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f_IFigur es 2+3 The dxagrams xllustrate the resuiis ol

T TN EE R O e

A .

Metras, ko lowvws Grc;_unc:l | EDPCET N |
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suggested., This. of* course is speculatlve and ‘a-more rlgourous .
hydroéhemicalibrd#iling will be necessary. j -T . —
. i - - s —. -
cy ), . - . .o . R
Ghoundwatér was sampled on a transect across thé esker andaﬁh%jd
o )Bpg ‘ﬁfiédji ~The results of ‘this ‘transectfané simplisticaliy
1llustratgd;in figure 5. GrQUnanter‘samples were taken from ﬁhsy.,ﬂf
borehnles CLBH2 and CLBH3 ,the drain and piezometers along the .
el oL E .o . C T : ,’s‘.,j". : -
‘bog transect Dne can 'see ' there ‘is a large decrease in-most ..
. P - ° - LA . .

parameter cohcentratians at the bog-esker interface and on the

bog. Exceptions to this would be sodium ,chlorine and iron»wﬁicnp,;ﬁ

arézpredominantly\{ain;fed one would expect sodium 'qng_Fbipnidéf‘i
}o be" ﬁighi-?hef siigﬁgly higher values of iron are in;aghééqéﬁ%iu_f
wit% tﬁe llterature - ‘ R cl

.A: metHodrfdevelopéds by avap‘ Ulrdum[1980) and later usédfipy

- . L. - : Lo b Ty,
Grootjans et al (1982) which was employed tc explaln the sources" g
oF groundwater to wetland 51tuatlons in The Netherlands was.used ‘

?él‘ plottlng 1pnlc ratlp ‘against the natural log of cqrrectgd T
cdndugtivity vélue; one één see where the water is sitﬁated oﬁ
thelafhmncline —ali£hoclﬁne ‘gradiept: Ionic ratio is the_patia_ 7
bét@een ;aléium and chlorine in wate;s..-gt :is'ﬂcalﬁiLéééﬁiegllf"
Follows |

Pl 'i* ‘ - ‘Ioniﬁﬁﬁatio = Cal(meq/l) /'ba(meq/il + DIy(meq/l)

. da not change or incr_eas‘e slightly in peat waters. As raised bogs .

Low conduct1v1ty and mlneral poor water {atmocllneJ is ralnwater

."

l B llke' This water would have low. calcium ngh cnnductlv:.ty
: SR . _ .

,mineral, rich water is lithoclinic in nature. Thls water,has_h;gh'

l. . calcium. and relatively low’ chlorine concentrations. Thassoclinic

o







" Fig

1004

t‘i_rgy > : The results of hydrochemical analysis on wate
transect across the Esker and Bog.
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Well

F2—Caﬂ003¥

Name WELL - Spring
City CLARA Clqha Clara
Map : ’ 1 B 1.
Date 1'990.0615. 1990.0615 = 1990.0615
Unit ' -3 3" ‘ 3’
Code 2 . B8 g
Depth L C B
Altltude
Fllterl
X-Coord. + !
Y- Coord.
Type ‘ . .
. 1008 841 243
: ., 768 6.9 a
Temp ., < .+ =20  10.0Mm 10001
T ~25.9+ : .- 17.8 9.7
T 42.9 g.7 1.9
15.83 17.09 12.58
162 108.6 99.33
J17 . .02 0
52.6_ 18.4 17.3
Hcoa 451.54 375.88 3656.12
504 . 42.6  __55.7 20.8
ND3 - 118.5 <213 9.9
; ‘ a D
.01 .07 0
5102 '
o. PDA" . . 0
Calcite” 0.03 -0.24 -G.17
" Dolomit -0.69 -1.12 -1.07
Siderit. -11.26. -14.44a’ -14.32
Rhodach =11.38 -11.46 -14.35
Gypsum -1.47 " -1.44 -1.86
OH-Apat ., =33.32 -34.31 " -42.81
Chalced -12,20 -12.08 -12.08
Guartz -11.70 -141.53 -11.53
Gibbsit -8.62. .. -9, -9.13
Kaollnz -40.25 " -41.12 -41.11
Vlvlani” - -56.64 -65.36 " -70.98
P co2: [+ Fo-1.21 -1.44 -i.55
Sum +. - 711,20 7.53 6.29
Sum - Z11.28 .~7.86 =6.9%,
error % -0.32. -2.17 -d 68
TIC mg/l 1172.27 96.48 89.60
Ion.rat 0.58 0.72 ¢+ 0.72 (¢
Na¥® -3.,33 7.57 . 0.08 -
K 41.86 9.33 1.56
Mg 12.30 15.85 11.42
. SD4= 35.19 53.11 18.36-
Ca%® 160.87 10B8.20" 98.96
Na+K+Mgm - 3.53 2.43 1.51%
Na+K+Mge 1.57, 0.55 0.52
K-20 - ' .937.16 668.84 560.10
EC-20 §92.08 744,29 657.55
error % 2.46 -5.34 -8.00
ANC 7 .3%E0D 6.13E0 5.9BEOD
Buf.CO2 . 5.10E-7 4.973E-7 4.81E-7"
Buf.tot 5.57E-3 4.33E-3 3.38E-3
* HCO3H-. F3-~CaHQO3+ F3-CaHCO3+ . F3-CaHCO3+
Tot H F3-CaHCO3+ ' F2-CaHCO3+

cl BH 1
CLARA
‘ 1

1g9@g9.1127
' 3

3

534

1D.001
: 8.6

T a.?7?
112.9

>a.5 .

15.8
4p2.73
i 1

e N

.0
171

0

0.03
-1.14
-11.18
-11.21%
-3.13
-41.98
-12.08
-11.53
-9.13
-41.10

-61.68

-1.61.

6.56
-6.97
-3.04
94 .55

0:76

-0.18 °

 ~0.31%

3.71
-1.23
‘112,56
0.77
0.47

547.88

472.s9

"7.38-

6.59E0"

q.73E-7
2.96E-3
F3-CaHCO23
F2-CaHCO3

VI B g VRV ot

V-NDOTCH

A

YTy

AP

CL BH 3
CLARA CLARA
. :
1990.0807 1990.0504
3 e|
a . 15
933
=3
10.001
14.1
1.4 —
10.68 1.1
177.7 7.78
.09 ‘o2
26,1 17.9
478.43 26.3
21 1
1.2 .15
42 ¥ .po4a’
0 o 0
0.64- C . -3.92
0.22 -1D.50
0.31 -12,98
-10.80 . -14.98
-1.19 " '-3.99
-39.55 ~65.49
-12.08 -12.08
. -11.53 -11.,53
-9.13" -12.37.
-41.10 " -47.59
-27.71 .=%1.6¢
-1.95 . © 0.0¢
.9.91 1 9.92
-1D.03 -1.01
'-D.65 -a.a1
' 100.83 ., ¢ 769.08
[ 0.75 (, 0.16
~-0.41 -0.95
Q.88 -0.36
8.93 .. -D.oB
67.32 T -3.82
1727.14 7.40
1.53 0.48
0.78 0.54°
B58.95 ' . 106.24
825.71 87.61
1.97 "~ 9.61
72.82ED a.31E-1
8.01E-7 1.15€E-8
~ 1.38E-3 1.47E-]
F3-CaHCO3+ F2-CaClo
F3-CaHCOD3+ *. F®-CaClo
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.. Date
- bnit
-Code

Naema - -

Map

Depth

Type ™.

‘EC._

pH

'Tgﬁpli
. Na

Calcite

Dolomit

Siderit ™ *-
"Ahadoch

Gypsum.

‘OH—Apat
" Chalged
“Quartz

Gibbsit
Kaolini
pe
Viviani
P CO0O2

" 'Sum +
“Bum -
Cerror
TIC
““Ion

%
mg/1l
J .rat
Na# -
K*

Mg

.S04%

Casr
Na+K+Mgm
Na+K+Mgc

i K-20
- EC-20

error %

ANC

" Buf.CO2

Buf.tot
HCO3H

far
f

e e .

Thiest woil

-7 1990.05

"‘Altitude.
Filterl

.X-Coord.
Y-Caord.

it
Fe a
Mn
AL -
. 5i02
orRO4 ¥

~-.Clara

3

S So19.
‘:-"rv‘ . L ) - - BAr
'(" T €¢ ‘. ; . : s
. : ]
793 . 78" 137,
6.9 . .5:4:- R - JY - I
10.001 10.001 . 10.001°
12.7° 8.1 8.5
11.4: -1.a 1.9
8.5 At -
1942 -9 , ‘18
a1.1 " 8.5, " 215
331.04 7.32 38,27
30 26.5 35:5
{@ZE@) 1.83 2067
U8 2d 136
. ¥

.o6 "
el
.51
.53
.52
-33.22
-12.08
-11.583
-9.14
~-41.12

-56.49

.1 -1.50

10.95. -
-7.08
127,50
~ TB4.83
.7 0.68
-10.14
10.58
5.94
24 .21
193,32
1.54
1.23
796,46
?01.80

6.32 -
S.43E0
4,73E~7
3.96E-3
Fa-CaHCQ3

T .F3-CaHCO3

C

2m Pie

15°. 1990.0515

z NW
" Clara
\1

) 4M Piez K
Clara
19906:0515

3 3.

o -1.99
., =~a.68

-12.41,

S ~12.;81",
: - =2.18"
-37.94
-=12.08
-11.53
=915

-41%13.

~56. 317
-2.31
1.47.

C =192,

+

10.62 _ .
RO ]

0.27
-3.45
1..47
0.96

v '32.47

S 17,54

S e.e2
" 0.68°

©, .. 179.45

"6.27E-1
S.10E-7
5.93E-4.

"FO-CaMIS:.-

W FO-CaMIS

¥

20

.

.*Clara
1

[

" Drein Edga .Droin Edge

-~ LClara
’ 1

1990.0615 . 1990.0615

S

)1
B.6

1670

e

. 82.83
‘.98
5.7

273,36

12.6

-29

. =005
-2.74

i‘,B Lo
29

EPTRRS OS-54
8.0

S o

a .
s i o

R
.9

12,03 .

-12.05

22041
-46.57
v -12.D8

=11.83 ;

~-9.22
-ai.28

-63.84

.+ .=1.07
5,10

-5.09."

00120
- 106.89

.

-D0.13

0.89 -
6.96 °

-t 16,39

‘82,49 .- -

1.06
0.4a7
437.32

4

. 429.23

e 21.24
o | i9.36) -

0.93
4.47€ED

-t Q rIBE-7

1.02E-2

F3-CaHCO3+

F2-CaHCO3+

Ch

.

3
30

631

10.001

9.5 .

3.4
.744
132

. _20.7
414.93
16.9
3.3

0
-0.01
-0.98
-11.29
-14,32

-1.87
-42.32
-12.08

-11.53.

—9.13
=41, 11

-62.05
-1.50
2.70
-7.60
0.488
101.34
D.74
-1.90
2.99
8.35
13.98
131.58
1.3
0.62

- .645.44
558.43
7.23
&.78E0Q
4a.,61E-7
3.80E-3
F3-CaHC03+
F2-CaHCO3+

g

Droin Edge

" Clara

1993.0615

‘ o3
: 33 . s

-5.58
#1.38” ]
=12.90 .
3,21
-51.57

k3

-12.08 -

o
"

-11.53
L=9.37
~a1:87°

-30.52

_1‘2[ ‘.;,-

1:80

-1.70

- 2.83.

53.49
p.42
2.05

-0.27 .-
1.43:
D.81

.. 21.48"

. 0.60°
0.40 . .

150:89. .~

168,18 -
/e =581

< 1.24E0
2.33E=6 - 0"
7.40E-3 '

F1-CaHCO030

FO-CaHCO3o
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Clara

'1990.0618
N .- 3
i .32

‘4?‘ .

0.91

1.08.

a421.21
133.64
51.83

-9.67E-1

2.30E-3
2.01E-4

=+ F#=-HC1 °

F#-HC1l

Name. LR QDeePiez
City .+ Clara
Map ’ 1
Data. 1990.0615
Uit - 3
Code: ,21‘-:
Depth T
Altitude
Filterl -
X-Coord.
. Y-Coord.
Type o
"EC. 120
_pH 4.3
Temp- 10.001 -
Na g.4
K .5
Mg 1.218
Ca 5.2
NH4 .2
cl 19.8
. HCD3 12.59
504 1
© ND3 2
Fe .6
Mn 17
Al :
gipn2
0.P04 .63
Calcite. -5.36
Dalomit -11.172
' Giderit -15.24
Rhodoch =15.,24
Gypsum -4,15
DH-Apat -57.33
Chalced -12°.08
Quartz -11.53
Gibbsit ~12.36
Kaolini —47 56
pe
Viviani -65.67
-P.-CD2: -0.19
Sum + 0.82
Sum = - .,~0.83
error % <0.69
TIiT mg/l 411.34
Ion.rat A
Na% . -1.49
K . -D0.39
Mg L -D.106
504 -1.76
Ca% 4.78
Na+K+Mgm 0.51
Na+K+Mge 0.59
K-20 ga.z20
EC-20" 106.20
erraor % -5.99
ANC - 2.06E-1
Buf.C02 1.15E-4
Buf.tot --7.85E-2
' .HCO2H F#-CaClo
Tot H F#-CaClo
.

Y

C 151"

W A

Road Drain Borehole NE Drain

Clara

~." L [}
1990.0515
T g

- " -
T, 98

20,47
[ -1:73-

T -14-.93

'-11.97

-1,11
-36.87
=12.08

“=11.53

Hog 26

‘.-ﬂ"l - 35
-58.55
;;7&0.90
vy 80
-10:85.
£l d.22
232.05
0.74

-8.01,

. 0.36
.'20.22
78.13

- 202.70
2.30
0.9?

. 957.23
.»746.94
12.34
.B8.BI1ED
1.2DE-6

S 2.a%E-2Y
F4-CaHCO3
' F3-CaHCO3

Lt W

/

Clora

1
1990.0515
3

' 31

-1
Y
-12.
;"12.
-1,
-37.
=12,
-11
-
-a1,

WE

38
a9
an
69
o8

20
23

-57.

-1.65

3.33°

~-2.69
057

s 3T

0.a4
-5.14
0.82
1.13
17.86"
51.77
0.78

. D.s8
290,22
.231.87
f11.18
;}-1.ﬂﬂED
8.01E-7
2.66E-3
F1-CaHCO3

-.P‘%

F1-CaHCO3"

.53 -

35

50
05.-

-

CPark Drain NEast

F2-CaHCO3

DUG WELL NW_

R R TR S )
. . N -! - N

“;

Clara CLARA
St 1 1
©1990.0615  1990.051S .

3. 3
34 R
s
6ap 7 128"
6.7 £ 6.9,
10.001 10.00}
9.4 . . 40.3
2.7 AP & I
9.14 1.766
121" ST
a - :
19 <58.7
373.44 156.16
15.8 652
21.1 5 .03
. 07 :
~-0.39 ° '-o080 ¢
2173 ©-3:00
. 0.70 -11:78
-14.66 -11.80
-1.93 ~1.52
-35.41 " '-35.08
-12.08 -12.08
-11.53 .~11.53
-9.16 . =914
-a1177 4112
-20.16, ~ *7S6.

-1.24 e QJ

'sV’?.BG." o LA p‘%’s DS
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