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ane, Jim

From: Lane, Jim

Sent:  Sunday, 29 April 2012 1:35 PM

To: Clarke, Alan; Winchcombe, Yvonne

Subject: Lake Clifton salinity transects in 2000 and 2001 (and 20027?)
Alan, Yvonne,

I’'m in the process of puliling together all materials relating to this work by Alan and Grant in 2000 and
2001 (and 20027?).

Alan you will remember this one. You and/or Grant conducted monthly salinity sampling/measurements
along four E-W transects on Lake Clifton, starting in October 2000 and finishing in December 2001 (or
perhaps later?).

Would you plse dig out all field notes (Alan), reports, digital files, emails etc. that you have that relate
directly to this project and give or copy them to me.

Thanks,

Jim

T R T ?

29/04/2012
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Lake Clifton salinity transects (2000 to 2001 (or 2002?)) project (Lane, Pearson, Clarke) /

A list (prepared by JAKL on 28/4/2012) of all folios (pages) relating directly to the salinity transects
project. This list has been prepared to facilitate a write-up of the project sometime in the future.

Date (column
entries
Volume |Folios incomplete) |[Subject (column entries incomplete)
6-9 Map of Transects A-D

8-9 Transect data

20

25
32-33

el I e I =Y PN

Map of Transects A-D (see separate wallet for more-complete
1(35 aerial photos)
1|36 16-Oct-00
1|37-38 16-Oct-00| Sampling instructions
1/39-43
1144
1152-56 Sampling results
1/61
1]64-69 Sampling results
171 Sampling resuits
1172

1(75
1/78-79
1183

1(87

1192

1194
1{102-103
1(107
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

114
116
118
121
124-125
130
134 plus comment re Harvey River
136-139
142-143
145
146-147 See folios 155-161 and 165-172
1560
151 plus comment re Harvey River
165-172
176-177
196-205
208-211

Grant Pearson' report on monthly transect sampling from Oct
1]216-241 2000 to Dec 2001 incl.
1]243-246
2(3-6
2|10-17




Date (column
entries
Volume |Folios incomplete) |Subject (column entries incomplete)

19-33

3641

42-50 Grant Pearson's 28 Oct 2002 report on transect sampling.

51-52

63-65

69-70

72

75-77

81-82

88-90

94-95

97-98

106-108

112-113

115

123

136-137

139

141-142

144

153

155

NININININININININININININININININININININININ

179-182 Final Knott, Lane et al (2003) JRSWA paper.

Plastic
Wallet Lake Clifton salinity transects map & photos

TO DO: Still need to check to see if all of the collected data (transects salinities) is in the
above. If not, need to search Grant Pearson's files, emails, notebooks etc. If that fails, could
ask WA Chemistry Chem Centre for relevant results of analyses. Also check if Alan Clarke’s
notes, results etc. are included in the above.
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Is the salinity of Lake Clifton (Yalgorup National Park) increasing?

B Knott!, L Bruce?, ] Lane?, Y Konishi' & C Burke!*

M092-Zoology, The University of Western Australia, 35 Stirling Highway, Crawley WA 6009
’M015-Centre for Water Research, The University of Western Australia, 35 Stirling Highway, Crawley WA 6009
3Science Division, Department of Conservation and Land Management, 14 Queen Street, Busselton, WA 6280
*Present address: School of Aquaculture, University of Tasmania at Launceston, Locked Bag 1-370, Launceston TAS 7250
B4 bknott@cyllene.uwa.edu.au, bruce@cwr.uwa.edu.ay, jiml@calm.wa.gov.au, C.Burke@utas.edu.au.

(Manuscript received December 2000; accepted November 2003)

Abstract

Salinity of Lake Clifton, within Yalgorup National Park, Western Australia, varies annually in
step with the annual change in water level. During the 1980s, salinity in the northernmost,
permanent basin of the lake was hyposaline, varying between 8-32 g L. By the late 1990s, however,
recorded salinity values varied between 25-49 g L. This brief communication serves to initiate
discussion on whether salinity in the lake really is increasing. If the salinity is increasing, then the

scientific values of this lake are threatened.

Keywords: Lake Clifton, salinity, Western Australia

Introduction

The limnologically-diverse lakes forming the Yalgorup
National Park wetland (Fig 1) in south-western Western
Australia constitute a natural laboratory of international
scientific significance. The 10 km long reef of thrombolitic
microbialites along the eastern shoreline of Lake Clifton
(Moore et al. 1984) is a significant natural laboratory for
investigating biogeochemical processes (Burne & Moore
1987; Moore 1987, 1990; Moore & Turner 1988; Moore &
Burne 1994; Konishi et al. 2001). The lake is listed (jointly
with lakes McLarty and Mealup and the Peel-Harvey
Estuary) under the “Ramsar” Convention on wetlands as
a Wetland of International Importance Especially as
Waterfow] Habitat (Anon 1990).

Lake Clifton comprises essentially three basins; the
northernmost is ~4.5 m deep and together with the
middle basin is permanent; the southernmost basin dries
out in summer. With no surface outflow and only
occasional minor surface input (Davies & Lane 1996), the
~1 m annual fluctuation in water level of the lake is
controlled by ground water and the balance between
rainfall and evaporation.

Lake salinity

In March, 1972, Williams & Buckney (1976) recorded a
salinity of 15.3 g L? in Lake Clifton. Moore (cited in
Moore et al. 1984) recorded a salinity range of 17-30 g L
in 1979. In July 1983, after heavy rain, salinity of the lake
near the aquifer outflow was 8.4 g L. During the 1980s,
Lake Clifton was hyposaline and the following salinity
ranges were recorded; 17-26 g L adjacent to transect A,
15-32 g L7 adjacent to transect C, from two sites
measured monthly in 1984 (Moore 1993). Values recorded
monthly between May 1985, and July 1986, at the surface
and near the bottom of the water column at three sites in

© Royal Society of Western Australia 2003
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Figure 1. Lake Clifton and other lakes of the Yalgorup National
Park. The inset shows the area of the main map, and the position
of Lake Clifton relative to Bunbury and Mandurah. Sites C4 and
F12 (in Moore 1993) are equivalent to transects A and C,
respectively.
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Table 1

Salinity values (g L"), Lake Clifton, 1985-86. Transects and sites are shown in Fig 1. Salinities in bold represent an average of differing

top and bottom values.

1985 1986
23 8 9-10 20 11-13 9-10 13-15 21-22 18-20 14-16 18-19  16-18 20-22
May July Aug Sept Oct Nov Dec Jan Feb Mar Apr  June July

Al 32¢ 20 20 18 17 18 22 26 30 30 31.5 31 27
A2 32* 20 20 18 17 18 22 25.5 30 30 32 31 27.5
A3 31* 20 20 18 17 18 20 25.5 30 30 32 31 28.5
B1 26 19 16 16 18 22 27 32 30 30 30 28
B2 27+ 20 17.5 17 17.5 21.5 26.5 30 32 32 30.5 29
B3 27 20 17 15.5 18 21 26 32 32 32 30 28
(&1 30.5* 15 15 15 16 16 22 30 38 36 38 33 28
2 307 14 16 14.5 16 16 2 30 38 36 38 33 27
C3 32+ 14 16 14 16 16 22 31 26 29
D1 26* 13 10 12 13 15 22 30 43 45 48 36 26
D2 26* 14 10 12 13.5 15 22 34 42 43 48 38 26
D3 26* 14 10 12 12 15 22 36 47 42 28

* 23 May 1985; ** 31 May 1985.

each of four transects (Table 1) showed ranges in the
permanent, northern basin, transects A and B, of 17-32
and 15.5-32 g L7 respectively. Salinity gradients reflect
interactions between the position of freshwater inflow
along the eastern margin, lake bathymetry and wind
strength, which are sufficient to mix this lake vertically,
but not horizontally. Salinity increased from north to
south during the period of low water level (January-
March 1986, Table 1), due to the increasing impact of
evaporative concentration on successively shallower
southern bodies of water. The gradient is reversed with
high water level (in spring e.g. October 1985, Table 1); the
northern basin (transect A) is most saline because of the
higher salt load in the larger volume of water contained
in the deeper basin. Successively lower salinities occurred
along transects B-D during high water level, reflecting
the greater impact of the freshwater input in shallower
basins. Aquifer input was sufficient to generate an east-
west salinity gradient, from 2 g L immediately over the
aquifer outflow, to 15 g L? at the edge of the rushes
(Juncus sp; 23 August 1984, CM Burke & B Knott,
unpublished data). Gilgies, Cherax quinquecarinatus
(Gray), were active in this lens of fresher water at night.

A series of ad hoc salinity readings late in the 1990s
suggest that salinity has increased since the 1980s. Values
recorded at times of low water level have been; 44 g L
(adjacent to transect A; 17 May 1997, Konishi 1997); 49-34
g L7 at site 2 (adjacent to transect C), and 45-25 g L" at
site 3 (adjacent to transect D; Gartrell 1998); 48 g L*
(adjacent to transect A, 24 April 1999). During the 1990s
salinity values at times of high water level, too, have
been higher than those noted in the 1980s; 25 g L (both
adjacent to transect A, 22 September 1999, and again on 5
September 2000).

Despite the limited evidence available, the data
indicate that there has been an increase in salinity since
the 1980s. The total annual rainfall at the two nearest
meteorological stations, Bunbury and Mandurah, are
plotted against water levels measured at Lake Clifton in
September 1986 to 1999 (at the end of the rainy season) in
Fig 2A. It is clear that there is a direct correlation between
rainfall and water level in the lake. Measurements of

120

salinity during the same period are shown in Fig 2B (J
Lane, CALM, unpublished data). As expected, there is an
inverse correlation between water level and salinity.
However, if rainfall was the only driving factor in
determining the lake’s salinity, then increased rainfall in
the late 1990s and the subsequent water level rise should
have returned the salinity to the lower levels observed in
the 1980s (during years of similar rainfall and water
level). This trend has not been observed. An approximate
estimation of the total salt content of the lake was
calculated as the salinity multiplied by the total lake
volume. Measurements of salinity were made in
September when the lake was fully mixed, and lake
volume was calculated as a function of water level based
on bathymetry data supplied by the Water and Rivers
Commission. These calculations indicate that although
the mass of salt in Lake Clifton remained relatively
constant from 1985 to 1992, it has since increased by 40%
from 1993 to 2000 (Fig 2C). Since this calculation is
independent of rainfall, this indicates a possible increase
in proportion of brackish ground water to fresh ground
water inflow into the lake. Clearly, further investigations
are necessary to substantiate whether the observed
increases in salinity of Lake Clifton are permanent, and if
so what are the cause(s).

Consequences

If the salinity of Lake Clifton is increasing and
continues to do so, then changes in the pattern of
microbialite growth, reduction in faunal diversity within
the lake, and change in usage by waterbirds, are
inevitable consequences unless the cause(s) are identified
and corrected. Even if the salinity is increasing, any
ecological perturbations already in train may not yet be
irreversible given immediate remedial action. The
limnology of Lake Hayward altered substantially during
the dry summer of 1987/1988, but subsequently returned
to its pre-drought pattern, probably through internal
homeostatic mechanisms (Burke & Knott 1997). With a
permanent change to hypersalinity, the international
scientific significance of the lake may well be lost. It must
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Figure 2. A comparison of changes in annual rainfall, water level and salinity of Lake Clifton 1985 to 1999. A: Rainfall and water level
data. B: Salinity and water level data. C: Total salt and water level data. mLD = mean lake data, equivalent to Australian height datum
+ 4.035 m. Rainfall data from the Commonwealth of Australia Bureau of Meteorology; water level and salinity measurements from the
Western Australian Department of Conservation and Land Management.

also be acknowledged that concerted action by the
government departments responsible for managing the
environment may be required to prevent them presiding
over the irreversible loss of a major scientific laboratory
of international standing.

Acknowledgements: We wish to acknowledge bathymetric and mass
balance data from the Water and Rivers Commission, and help from
CALM National Park Rangers T Smith and S Dutton.
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Laria, Jim
From: grantp@caim.wa.gov.au
Sent: Wednesday, April 04, 2001 3:31 AM
To: jimi
Subject: fwd: Results of samples received 30/3/01
— E (/P ——-?)a\j f/\v(,l Ll
@ el “”U‘j [, CAf le
/ /) “ M [ J } = b
ODE1224XLS  BEYOND.RTF ~3ef5] 92
o 2 i
o™ Jim \
Attached results from Chem Centre for Clifton March 16 2001. My readings
to
come.
Grant
—————————— Original Text -------——-

From: "Jenny McGuire" <jmcguire@ccwa.wa.gov.au>, on 03/04/2001 10:16 AM:
To: Grant Pearson@WOOD.SIDRCALM
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Lane, Jim

From: Brenton Knott [bknott@cyllene.uwa.edu.au]
Sent:  Tuesday, January 28, 2003 2:36 PM

To: bruce@cwr.uwa.edu.au; Lane, Jim
Subject: MSS

Dear Louise and Jim

Please find attached, for your information, copies of the covering letter and text of the mss which will be hand-
delivered to Phil this aftemoon.

Your comments were particularly helpful, Jim, and identified statements which, in the kindest sense, were
ambiguous. | have made clear the relevance of measures in the area of the northern basin (permanent, and
deepest). The extra data points in Figure 2 had been given to Louise by Phil Commander, and she has now
removed them from the figure. Because this mss has been around for a long time, | am returning it to Phil now,
and | hope that | do not assume in vain that your departmental will give the paper their blessing. | do not presume
that on the quality, but on the premise that it will help the debate on the issue.

Many thanks for everyone's help
Kind regards

Brenton

Brenton Knott

M092 Zoology

The University of Western Australia

35 Stirling Highway

CRAWLEY WA 6009

‘phone: +618 9380 2223; fax: +618 9380 1029

1/28/2003
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Lane, Jim

From: Lane, Jim

Sent: Tuesday, January 21, 2003 5:19 PM
To: ‘Brenton Knott'

Subject: RE: AGAIN

Brenton

Attached is a copy with my suggested changes and several queries. The most important are those concerning
actual data values.

Most of the suggested textual changes are simply aimed at improving clarity and/or precision. | won't be put out if
you don't adopt them.

When the Note has been finalised to your satisfaction, would you please e-mail me a copy to put through the
CALM approval-to-publish process.

Thanks and apologies for the delay.
Regards

JL

----- Original Message-----

From: Brenton Knott [mailto:bknott@cyliene.uwa.edu.au]
Sent: Tuesday, January 21, 2003 1:18 PM

To: Lane, Jim

Subject: RE: AGAIN

Dear Jim

Sounds good. Will look forward to your corrections.
| hope that you had a pleasant leave.

Cheers

Brenton

----- Original Message-----

From: Lane, Jim [mailto:jiml@calm.wa.gov.au]
Sent: Tuesday, 21 January 2003 10:30 AM
To: Brenton Knott

Subject: RE: AGAIN

Brenton. Are you there? | am back from leave and can attend to today. JL

----- Original Message-----

From: Brenton Knott [mailto:bknott@cyliene.uwa.edu.au]
Sent: Wednesday, January 08, 2003 8:50 AM

To: Lane, Jim

Subject: RE: AGAIN

1/21/2003

gy .
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Dear Jim

ragc « v &

(Rt

Greetings! | hope that you had a pleasant Christmas break, and now you are fired up to
face 2003.

In the hurly-burley of the pre-Christmas rush, somehow our lines of communication have
come unstuck: either you overlooked sending the corrections, or my machine has failed to
receive your message. Either way, can | jog your memory/request another copy? Phil
Withers will be back in the department next week, and | want to deliver the Note to him so

that we can all forget it!

Kind regards

Brenton

Original Message-----

From: Lane, Jim [mailto:jiml@calm.wa.gov.au]
Sent: Tuesday, 10 December 2002 8:49 AM

To: Brenton Knott

Subject: RE: AGAIN

Brenton. Just letting you know that | will be sending you a few suggested changes
to the Note, but it will be the end of the week before | can do so. Regards. JL

----- Original Message-----

From: Brenton Knott [mailto:bknott@cyliene.uwa.edu.au)
Sent: Thursday, December 05, 2002 1:24 PM

To: bruce@cwr.uwa.edu.au; Lane, Jim; C.Burke@utas.edu.au
Subject: AGAIN

Dear All

| am attaching what | hope will be the final iteration of this manuscript. Ifl do
not here from you by yesterday, | will assume that all of you are happy. The
reason why | am persisting with this short note is because the catalyst for the
setting up of the Lake Chfton recovery team should be established. Itis in
our interest. Besides, | think, per kindness of data from Jim presented at the
last Recovery Group meeting, that the salinity in still increasing.

| will also forward a copy of this to John Biyth and to Robin Phillimore so that
it can be acknowledged in the Interim report as ‘submitied’. The earlier
iterations were reviewed as though they were a scientific paper, nota Note
for provoking discussion. | think that in reducing the length of the
manuscript, Phil will find it more acceptable as a Note.

Louise, many thanks for your comments yesterday. | think that the
paragraph you wrote, pius the Figure 2, increases the substance of the Note
substantially, and makes it much more readable.

Kind regards

Brenton
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Lane, Jim

From: Lane, Jim

Sent: Thursday, December 05, 2002 11:15 AM
To: Mitchell, Dave

Subject: RE: Lake clifton salinity

Dave. As dicussed, | don't know of any. There probably is, scattered amongst Chem Centre, Uni researchers and other
curious bods. JL

-—---Original Message-----
From: Mitchell, Dave
Sent: Wednesday, December 04, 2002 10:43 AM
To: Lane, Jim

Subject: Lake dlifton salinity

re my phone call.....

{ have just spoken to a reporter at the Mandurah Mail, doing a story on the Lake Clifton thrombolites and
changestthreats from drought - (following the sunday times article)

she asked about salinity prior to 1985, and | said | had to get back to her as | didn't know...

is there any pre-1985 salinity data for Lake Clifton? has there been an increasing trend before then or was it stable?

Cheers

DSMi

David Mitchell

Regional Leader Nature Conservation
Swan Region

Ph: (08) 9368 4399 Fax: (08) 9368 4299
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Department of Conservation and Land Management

WA Wildlife Research Centre
Wildlife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Jim Lane
From: Grant Pearson
Date: 28 October 2002

Subject: Lake Clifton Analyses

Jim

Accompanying this is a disk containing an Excel file with all conductivity data
collected for Lake Clifton between October 2000 and December 2001.
Analyses by the WA Chemistry Centre and DCLM are included and reported

in Ms/cm.
(c: [ lq3°5>

Sampling of the four transects A,B,C,D visited by B KnottAbegan on October

24 2000.
200!

Conduc;tyigi{ measurements were made using the TPS 90 FLMV meter until }'&’"’
Februanywhen the low water levels in the lake required the use of a surf ski.

In this case the more water proof TPS WP-84 meter was used. <«— G whas . 7
Both units were calibrated prior to each visit to a 2,764 US/cm at 25C '
conductivity standard. Problems with meter operation were encountered on a
number of occasions when salt spray flooded the TPS WP-84 meter causing
erroneous readings. The manufacturers claim for water resistance of this
meter is evidently optimistic. This lack of water resistance was most evident
in March 2001 and April 2001 when the surf ski was used. On these
occasions the meter became unusable. Conductivity measurements for these
dates for each site were obtained from surface water samples analysed by
the WA Chemistry Centre.

Surveys were conducted by boat when water levels permitted, by surf ski as
levels dropped and by foot at the southemn sites during periods of very low

water level.

Surface samples were obtained for analysis by the WA Chemistry Centre by
filling a 120 ml bottie with lake water from about 15 cm below the surface at

each site. The bottles were marked according the site number and dated.

They were delivered to the Chemistry Centre that day or the following day. %f'
“

The samples were also periodically analysed for chloride and major ions. wsleoe ""’: . ?

Results of these are also attached to this report as separate tables.

At the beginning of each survey the water depth on the DCLM depth gauge
was recorded and these are reported in the file.

The depth at each site was also recorded during each measurement.

A
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51.7 A1
51.7 A2
51.8 A3
51.3 B1
51.7 B2
52.2 B3
52.6 C1
52.8 C2
54.3 C3
54.3 D1
55.9 D2
55.7 D3

Al
A2
A3
B1
B2
B3
C1
Cc2
C3
D1
D2
D3



cliftonall1 xls

Sile Dule . Comi,

DIEG363/013 |A 1 8/9/2001 5870
01E0363/014 |A 2 8/9/2001 5870
D1E0363/015 |A 3 8/9/2001 5870
01E0363/016 |B 1 8/9/2001 5540
AwnG  [01E0363/017 [B 2 8/9/2001 5570
01E0363/018 |B 3 8/9/2001 5560
Ol 01E0363/019 |C 1 8/9/2001 4960
01E0363/020 |C 2 8/9/2001 4980
01E0363/021 |C 3 8/9/2001 4930
01E0363/022 |D 1 8/9/2001 4400
01E0363/023 |D 2 8/9/2001 4430
01E0367/004 |B1 9/20/2001| 19000 4880
01E0387/005 |B2 9/20/2001| 19000 4880
sep [01E0387/006 [B3 9/20/2001| 19000 4750
01E0387/007 |C1 0/20/2001| 17000 4190
o |01E03877008 [C2 9/20/2001| 16000 4200 -
01E0387/009 |C3 /202001 15000 2990
01E0387/010 |D1 9/20/2001] 14000 3660
01E0387/011 |D2 9/20/2001| 14000 3630
01E0387/012 |D3 9/20/2001| 13000 3500
D1E0561/001 |A 1 10/12/2001| 17000 5140
01E0561/002 |A 2 10/12/2001| 17000 5150
01E0561/003 |A 3 1012/2001| 17000 5100
01E0561/004 |B 1 10/12/2001] 17000 4950
ocs [o1E0581/005 [B 2 10/12/2001] 18000 5070
01E0561/006 |B 3 10/12/2001 18000 5030
Ol  [o1E0s61/007 [C 1 10[12/2001] 15000 4470
01E0561/008 |C 2 10/12/2001| 16000 4780
01E0561/009 |C 3 10/12/2001| 17000 4730
01E0561/010 |D 1 10/12/2001| 14000 3980
01E0561/011 |D 2 10/12/2001| 14000 4120
D1E0561/012 |D 3 10/12/2001] 15000 2980 =
01E0561/013 |A 1 11/8/2001 5140
01E0561/014 |A 2 11/8/2001 5450
o) [PTE0S6115 A3 11/8/2001 5470
01E0561/016 |B 1 11/8/2001 5480
o\ [01E0561/017 B 2 11/8/2001 5250
01E0561/018 |B 3 11/8/2001 5440
01E0561/019 |C 1 11/8/2001 5100
F’meosewzo c2 11/8/2001 5420
[01E0561/021 [C 3 11/8/2001 5270
01E0561/022 [D 1 11/8/2001 5040 |
01E0561/023 |D 2 11/8/2001 5050
01E0561/024 |D 3 11/8/2001 5060
01E0787/001 |A1 12/12/2001| 23000 5170
01E0787/002 |A2 12/12/2001| 21000 5170
pee |OTEO787/003 (A3 12/12/2001| 21000 5180 o
D1E0787/004 |B1 12/12/2001| 22000 5130
o |oEoTeros ez 12/12/2001| 22000 5170
01E0787/006 |B3 1212/2001| 22000 5220
D1E0787/007 |C1 12/12/2001] 22000 5260
01E0787/008 |C2 12/12/2001| 22000 5280
D1E0787/009 |C3 12/12/2001] 23000 5430
01E0787/010 |D1 12/12/2001] 23000 5430
D1E0787/011 |D2 12/12/2001| 22000 5500
[o1E0787/012 |D3 12/12/2001| 22000 5570
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cliftonall1xds - -
- th.nldn
Site M Cl Condh
CCWAID  [Client ID [&] co3 Fe HCO3 |Hardness| Ca K Mg
ma/L mg/L mg/L mg/l. ma/L mg/L mgiL
ODE0553/001 |A 1 10/24/2000] 16000 <2 0.06 201 5400 437 270 1050
DOE0553/002 |A 3 10/24/2000| 16000 <2 0.06 220 5300 432 267 1030
OCr |DOE0553/003 [B 1 10/24/2000| 15000 <2 0.06 220 5400 434 268 1040
DOE0553/004 |B 2 10/24/2000| 15000 <2 0.05 214 5400 461 266 1030
OO [00EDS53/005 |C 1 10/24/2000| 14000 <2 0.05 201 4900 394 245 048
DOE0553/006 |C 3 10/24/2000| 13000 <2 0.05 195 4800 388 244 939
DOE0553/007 |D 1 10/24/2000| 12000 36 <0.05 73 4100 329 207 797
DOE0553/008 D 3 10/24/2000| 11000 48 <0.05 24 4000 317 200 776
CCWA ID Client ID |Sampled on Ci ECond NS
iCLIWAAA | iEC1WZSE | iNo Sample
ODE1224/001 |A 1 3/16/2001| 30000 7080
DOE1224/002 |A 2 3/16/2001| 30000 7010
DOE1224/003 |A 3 3/16/2001| 30000 6970
DDE1224/004 [B 1 3/16/2001| 29000 7160
MAP |00E1224/005 (B2 3/16/2001| 29000 7070 -
DOE1224/006 |B 3 3/1672001| 27000 6800
™1 |00E1224/007 |C 1 3/16/2001| 41000 8730
ODE1224/008 |C 2 3/16/2001| 40000 8740
DOE1224/009 [C 3 3/16/2001| 38000 9020
DDE1224/010 [D 1 3/16/2001| 78000 13500
DOE1224/011 [D 2 3/16/2001| 65000 11900
DOE1346/001 [A 1 4/18/2001 8210
DOE1346/002 [A 2 4/18/2001 8200
DOE1346/003 A3 4/18/2001 8210
Am DOE1346/004 |B 1 4/18/2001 8480
DOE1346/005 B 2 4/18/2001 8300
DOE1346/006 B 3 4/18/2001 8070
O\ |00E1346/007 |C 1 4/18/2001 7650
DOE1346/008 [C 2 4/18/2001 9370
DOE1346/009 [C 3 4/18/2001 9440
DOE1346/010 |D 1 4/18/2001 17500
DOE1346/011 |D 2 4/18/2001 15100
DOE1444/001 |A 1 5/23/2001 29000 6110
D0E1444/002 |A 2 5/23/2001 28000 6010
ODE1444/003 |A 3 5232001 28000 5980
00E1444/004 |B 1 52372001 27000 5770
MAY [DOE1444/005 B 2 5/23/2001 26000 5820
(D0E1444/006 |B 3 5/23/2001 26000 5710
O\  |00E1444/007 |C 1 52312001 24000 5410
DOE1444/008 |C 2 5/2312001 24000 5500
D0E1444/009 |C 3 5/23/2001 ns ns X
(0DE1444/010 |D 1 52372001 29000 6000
0O0E1444/011 D 2 5/2312001 28000 6030
DOE1444/012 [D 3 5/23/2001 29000 6090
01E0363/001 |A 1 6/21/2001| 24000 6800
0D1E0363/002 |A 2 6/21/2001| 25000 6910
_ 01E0363/003 |A 3 6/21/2001| 23000 6890
T [01E0363/004 [B 1 6/21/2001| 22000 6280
01E0363/005 |B 2 6/21/2001| 23000 6480
0l 01E0363/006 |B 3 6/21/2001| 22000 6450
01E0363/007 |C 1 6/21/2001| 20000 5690
01E0363/008 [C 2 6/21/2001| 20000 5920
01E0363/009 [C 3 6/21/2001| 22000 6090
01E0363/010 |D 1 6/21/2001| 21000 5460
01E0363/011 |D 2 6/21/2001| 20000 5560
01E0363/012 |D 3 6/21/2001] 20000 5410
01E0122/001 |A1 7/31/2001| 21000 5010
01E0122/002 |A2 7/31/2001| 22000 4870
ZSuL |01E0122/003 |A3 7/31/2001| 22000 4830
B1 7/31/2001| 22000 4700
ol B2 7/3172001| 22000 4710
[B3 7/31/2001] 22000 4620
c1 7/31/2001| 18000 4220
c2 7/31/2001| 20000 4310
c3 7/3172001| 20000 4270
D1 7/31/2001| 17000 3780
D2 7/31/2001| 18000 3840
|01E0122/012 |D3 7/31/2001| 18000 3870

11/12/2002
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Baalsy o
Mn N_NO3 Na S04 S | Si02_Si pH alON_BAL

mg/L mg/L m mg/L mg/L %

<0.02 0.02 8510 1910 25 8 -2.3
<0.02 0.01 8430 1740 26 8 -0.6
<0.02 0.01 8550 1750 26 8 29
<0.02 0.01 8460 1730 26 8.1 1.8
<0.02 0.01 7830 1600 26 8 14
<0.02 0.01 7850 1580 25 8.1 39
<0.02 0.01 6700 1350 21 8.4 1.4
<0.02 0.01 6470 1320 19 8.8 2.2
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3.

Lane, Jim

From: Lane, Jim

Sent: Tuesday, September 24, 2002 10:34 AM
To: Pearson, Grant

Cc: Clarke, Alan

Subject: RE: Lake Clifton Transect data

Grant

At this stage only a simple "we did this, this way, and here are the (tabulated) results" report is needed. Subsequent
publication of the data will necessarily involve me and Brenton Knott and possibly one or two others, because the data
you collected are for comparison with 1980s data that Brenton has collated. Only 5 or so copies of your initial report will
be needed, for use by me, Brenton, Tony Barr and yourselves.

Jim
-----Original Message--—-
From: Pearson, Grant
Sent: Monday, September 23, 2002 3:53 PM
To: Lane, Jim; Clarke, Alan

Subject:  RE: Lake Clifton Transect data

Jim

I've spoken to Al about a report and agreed that i will prepare an intro and he will do the a map and a graph of each
site on each transect showing changes in salinity.We will discuss the discussion when all that is completed. He can
publish this as senior author.

Lets know if this is ok.

cheers

Grant

—--0Original Message-----
From: Lane,Jim
Sent:  Friday, 20 September 2002 10:28 AM
To: Clarke, Alan; Pearson, Grant
Subject: Lake Clifton Transect data

Grant/Alan

| need someone to prepare a report on your transect work, presenting all data and suitable for forwarding to Tony
Barr of CSIRO so he can incorporate the data into the modelling he is doing. I'd like to have it done by the end
of October so that Tony can receive and consider it prior to the next meeting (Tues 12 Nov) of the Lake Clifton
Recovery Team. Would you plse discuss and let me know who (of you) will do it.

JL



DRAFT

COMPARISON OF 1985-86 AND 2000-02 LAKE CLIFTON SALINITY TRANSECTS DATA
Salinities are in g/L (parts per thousand)

1985-86 RESULTS (SOURCE: B. KNOTT)

Site Oct Nov Dec Jan Feb Mar Apr May Jun Jul
A1 17 18 22 26 30 30| 315 31 27
A2 17 18 22| 255 30 30 32 31 27.5
A3 17 18 20| 25.5 30 30 32 31 28.5
B1 16 18 22 27 32 30 30 30 28
B2 17| 17.5] 21.5] 26.5 30 32 32 30.5 29
B3 15.5 18 21 26 32 32 32 30 28
C1 16 16 22 30 38 36 38 33 28
C2 16 16 22 30 38 36 38 33 27
C3 16 16 22 31 26 29
D1 13 15 22 30 43 45 48 36 26
D2 13.5 15 22 34 42 43 48 38 26
D3 12 15 22 36 47 42 28
2000-01 RESULTS (SOURCE: J. LANE)

Site Oct Nov Dec Jan Feb Mar Apr May Jun Jul
A1 25 30 41 45 48 56 41 47 33
A2 25 30 41 44 47 56 40 47 32
A3 25 30 41 45 47 56 40 47 32
B1 25 30 45 46 49 58 38 42 31
B2 25 30 42 48 48 57 39 44 31
B3 25 30 45 46 46 55 38 43 30
C1 23 31 48 54 60 52 36 48 27
Cc2 23 30 48 55 60 65 36 49 28
c3 23 31 51 60 62 66 41 28
D1 20 30 58 64 >71 >T1 40 36 24
D2 19 30 56 651 >71 > 40 37 25
D3 19 31 57 69 41 36 25

Compiled by J. Lane, Department of Conservation and Land Management, 19 August 2002.

%)
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University of Technology
Western Australia

Climate and land use impacts on groundwater levels

in the Lake Clifton and Lake Preston Area.

By: Richard P.Lindsay, BSc Hons, MSc

This thesis is prepared in partial fulfilm ent of the requirement for the award of Post Graduate Diploma
in Applied Geology (Hydrogeology)

November 2002

School of Applied Geology
Curtin University of Technology



Criteria of environmental acceptability for land use
proposals within the catchment of Lake Clifton
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Department of Conservation and Land Management
WA Wildlife Research Centre
Wildlife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Jim Lane
From: Grant Pearson
Date: March 1 2002

Subject: Lake Clifton Salinity

Attached are data on the monthly recordings at Lake Clifton. Insitu measurements of
conductivity were taken using a TPS 90 FLMV conductivity meter or a TPS handheld WP 84
unit. Both were calibrated prior to the surveys using a standard “AR” grade ionic solution at
2.76 mS/cm @25° C purchased from Rowe Scientific.

The surveys were carried out, whenever possible, on scheduled days established at the
beginning of the year. In most cases the surveys could be performed using a punt launched
from the Site A jetty or from a shore location at Site C. When lake depths became too shallow
for the punt and motor a surf ski was used. This was carried by vehicle to each transect and
launched from the eastern side of the lake. On several occasions the wind conditions made
this operation an extremely wet experience and the conductivity meter failed due to the
extreme conditions. There are gaps in this data set as a result of this.

Water samples were collected at all sites along the four transects. These were analysed at the
WA Chemistry Centre for conductivity. Chloride levels were measured from the same sample
from March 2001 and on a further 6 of the subsequent survey dates.

The depth at the CALM depth gauge was recorded on each occasion.
The field surveys relate to the following dates:

DATE FIELD CHEM CHLORIDE | CALM SAMPLER
COND. CNTR GAUGE
COND
17/10/00 Y N N 4.33 GP
24/10/00 Y N N 4.36 GP
15/12/00 Y N N 4.12 GP
22/01/01 Y N N 3.93 GP
20/02/01 Y N N ' GP
16/03/01 Y Y Y 3.67 GP
18/04/01 Y Y N 3.64 GP
23/05/01 Y Y Y 3.74 AC
23/06/01 Y Y Y 3.82 GP
19/07/01 Y Y Y 3.97 GP
09/08/01 Y Y N AC
20/09/01 Y Y Y 4.16 GP
12/10/01 Y Y Y 4.23 GP
08/11/01 Y Y N 4.11 GP
12/12/01 Y Y Y 4.00 AC

Eurther more detailed treatment of the data is necessary. This data is provided as preliminary
results.

Grant Pearson
March 1 2001

2l
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15/12/00

1050hrs At
A2
A3

B1
B2
B3

C1
Cc2
C3

D1
D2
1315hrs D3

22/01/2001
A1

A3
B1

B2
B3

C1-

Cc2
Cc3

D1
D2
D3

COND SAL

TOP TOP TOP BTM BTM BTM
ms/cm  ppt C

489 299
493 30.1
494 302
498 304
494 30.2
496 30.3
506 30.5
497 303
50.5 31-0
497 30.3
489 299
498 304
ms/cm ppt C
61.8 iy
620 q:.\/
61.6 (( N 3
66.5 S
62.1 (1-©
66.5 y.J
714 5y
710 52 o}
744 S0
852 <i.-7
814 s%-G
831 ¥?2.\

msfcm  ppt C Mtrs
26.1 49.2 30.0 26.1 0.6
251 49.2 300 249 1.6
259 490 299 25.0 1.2

26.3 500 305 26.3 0.5
255 497 303 255 0.8
26.7 50 30.5 264 04

26.3 5041 306 26.2 0.8
26.6 50.1 306 26.5 0.8
29.1 50.6 31 291 0.25

280 497 303 279 04
272 498 304 269 0.3
286  50.1 306 284 04

ms/cm ppt C Mtrs
242 615 %i.2 244 1
238 619 .S 249 16
239 615 ¢t.? 240 11

255 664 «4.9 255 0.3
244 621 . 245 0.6
249 659 ¢y, Y 250 03

247 714 ¥ 4 249 05
243 709 (¥.} 24.3 0.6
255 752 (.7 25. 0.2

262 844 Y¢-1 263 03
256 811 v¢.& 256 0.3
271 826 (.7 21.1 0.2

TEMP CON SAL TEMP DEPTH CLMgg

412u - chum gacpd

3.93m ol Ccl'w-\]cw-f-(

2_3'11 )



/6/3/01 @

MARCH [ 2001 | GBP
SITE TIME | ANAL. | TOP TOP |B.CON | B. DEPTH | COMMENTS
CON | TEMP | MS/CM | TEMP | (M) DEPTH
MS/CM | C C GAUGE =
e 3.67TM &4 Colan sl
Al CLM |29.2 193 1292 " |19.6 |3.67 Y
i'f.ql’ {] % 3 lg:-s GG 0‘7
CcC il
A2 CLM 265 188 [33.7 197 |1.4
CC i o d PN S
A3 CLM 263 183 [223 190 |06
CC k- iy
Bl CIM [694 1 |204 |68.3 204 |02
: CC TR | «6-2
B2 CIM [69.4 1202 |69.5 204 |0.35
CC 3.9 B
B3 CLM |[67.9 241 |- ) 0.05
CC TS
Cl 1350 |CLM [ 864 [219 |[85.6 220 |[0.2 WPT 069
cc LY g ECIN )
C2 CLM |[87.0 212 | 83.1 200 |04
CC AN G2t
C3 CLM | 45.9 259 |- L 0.05 WPT 071
CcC 20T
DI 1530 |CLM |- ) . - 0.05
CcC
D2 CIM |- s = . 0.1
CcC

CLM- Analysis from CALM Woodvale
CC- Analysis from Chemistry Centre



15/12/00

Al

A3
B1
B2
B3
C1
Cc2
Cc3
D1
D2
D3

BOTTOM

A1

A3
B1
B2
B3
c1
Cc2
C3
D1
D2
D3

20/09/2000
50.5
50.4
49.2
50.1
49.9
48.5
42.8
42.7
40.6
37.7
374
36.8

50.4
50.4
49.4
50.4
49.8
48.7
44.2
43.7
40.7
37.7
37.4
36.9

24/10/2000
413
41.6
41.8
41.3
413
41.3
38.5
38.6
37.9

33
32,5
31.9

24/10/2000
414
41.4
414
40.8
40.8
40.8

38
38.5
37.9
33.1
32.5
31.8

15/12/2000
43.9
49.3
49.4
49.8
49.4
49.6

50
49.7
50.5
49.7
48.9
49.8

15/12/2000
49.2
49.2

49

50
49.7

50
50.1
50.1
50.6
49.7
49.8
50.1

22/01!200@!02!2001
61.8 ~—67.7—71\/ 3

62
61.6
66.5
62.1
66.5
71.4

71
741
86.2
81.4
83.1

22/01/2001
61.5
61.9
61.5
66.4
62.1
65.9
71.4
70.9
75.2
84.4
81.1
82.6

68.3
68.7
68.3
68.4
68.2
79.5
81.8
86.3
na
93

na

20{02/2001
67.5
63.2 | <
655 . |-
684 - :
68.2
67.8
79.4
79.1
86.5
91.8
94.9
98.5




na

na
na
na

SY
7 4
16/03/2001 18/04/2001\ 23/05/2001
8.1 73.3
8.3 694
na 71.5
69.4 na 69.9
69.4 na 69.3
67.9 na 69.9
86.4 na 65.3
87 na 66.7
45.9 na 67.7
na 73.8
na 75
na 75.2
16/03/2001 18/04/2Pp01  R3/05/2001
76 73.3
120 68.3
na 70.9
68.3 na
69.5 na 69.9
na
85.6 na 66.1
83.1 na 66.7
na
na 73.8
na 75.2
na na

na

ol /MM Gmfles

21/06/2001
66.5
67.4
64.3
63.6
63.7
61.7
55.2
57.4
59.5
55.3 na
55.6 na
55.2 na

21/06/2001
65.9

61.2

64

63.4

68.7

55.3
58.5
55.3
55.3 na
55.6 na
55.9 na

M o

ke il

19/07/2001
61.1

61.2

61.4

60

60.3

58.9

53.3

54.6

53.9

19/07/2001
60.8

61.2

61.4

60

60.3

58.3

534

54.9

53.9

09/08/2001
61.4
61.5
61.6
58.2
58.7
58.2
52.3
53.1
52.6
48.7
47.9
46.3

09/08/2001
61.3
60
61
58.1
58.8
58.8
52
53.1
52.5
48.5
47.9
46.3

20/09/2001
50.5
50.4
49.2
50.1
49.9
48.5
42.8
42.7
40.6
37.7
37.4
36.8

20/09/2001
50.4
50.4
494
50.4
49.8
48.7
44.2
43.7
40.7
37.7
37.4
36.9

\23-
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¢ SNV i~ 7 PRV R TG Y RN A A du £ A A s AP A A e A_;/ I v f
mh:? ﬂ Ocsteenr /J(M. '\\L@,Z.
A3 / g /07 §
DATE SITE EAST NORTH |COND| SAL|TEMP | CON | SAL [TEMP DEPTH!
TOP TOP| TOP BTM BTM |BTM
AUS G 66 AUS G 66| ms/cm ppt |C msf/cm ppt |C Mtrs
A1 373909 6375966 733 /g6 733|/%-¢ (O 7
A2 373229 (94 17-/ (&3 (/71 |7-45
A3 372708 705 /7 70-9 7-1 |©-9Ko®
B1 374648 637289019 7 /19-€ - " 0-300
B2 374250 - 693 193 £9-9 | 79-9 |0-500
B3 373752 599 199 - .  lo'zoo
c1 375867 6368456/£5 3 /26 ¢6-1 |18/ |0-%0O
c2 375670 (67 175 -7 \17:5 |p-300
c3 375302 (77 19-7 - - lpzoo |28m 225
D1 377628 6364207|73-8 15 # 73-@|/67 4 9330
D2 377272 75.0 5.7 765-72 | 158 |0 220
D3 376971 752, 8- 7 _ _ 2 - 150| 30 M‘g
7

DMWWDZ){
57 FOHN RIPD vl
3. Jm 2T = 1645 Ko,
/\/0/1! MO««/Z TS e « y Arom

MMW/’MW-



DATE | 23/6/01
SITE | TIME | ANALYSIS | TOP TOP | BOTTOM | BOTTOM | DEPTH
CON TEMP | CON TEMP
MS/CM | C C C

Al CALM 78.1 21 76.0 21.4 1.0
CC

A2 CALM E 21.6 |E 21.7 1.2
CC

A3 CALM E 239 |E 24.0 0.3
CC

Bl CALM E E 0.1
CC

B2 CALM E E 0.5
CC

B3 CALM E E 0.05
CC

Cl CALM E E 0.05
CC

C2 CALM E E 0.3
CC

C3 CALM E E 0.05
CC

DI CALM E E 0.02
CC

D2 CALM E E 0.01
CC

D3 CALM -
CC -

“E” denotes Error in TPS conductivity meter recording

'\ 230,
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i ELARIE afefod
Limir MERE :

DATE SITE EAST

B e
]

NORTH [COND | SAL|[TEMP | CON | SAL |TEMP | DEPTH
TOP TOP(TOP | BTM | BTM|BTM

AUS G 66 AUS G 66 [ms/cm | ppt |C { mslem! ppt |C Mitrs
A1 373909 6375966 4/ 4 | /62 Ll /5] | J-ofo /0-40
A2 373229 i 5 | /#-9 1 64-9 1477 |z-000 |
A3 32708 K7-¢ [#-9 (10 15-3 |1 410
B1 374648 6372890|5¢- 2. 5.9 5% 159 o058
B3 373752 |58 Z -7 15%3 61 1o-43 |
C1 375867 6368456 5%:.21._._,,_,{f_'_P,..ﬁl:.P_-. (o |o-8% |
c2 375670  |53-0 | 157|531 15-7 10-92  [{%30mm
c3 375302 Jsre 16z sz | i3S 1035 |4oner Y

D1 377628 6364207|4%-7 | |16-3 |46 103 |04
D2 377212 |47:9 | Y59 [H7-9 7 {0 1o-7%
b3 376971 ZAES NN R 17225 - R {- 00p~




Yifor - e >
DATE | 28843
SITE |TIME | ANALYSIS |[TOP [TOP |BOTTOM | BOTTOM | DEPTH
CON | TEMP | CON TEMP
MS/CM | C C C

Al /75" | CALM 12" | €o.5 i~1%. | s0-4 |- [F:1 -
cC

A2 CALM o [F-3| 304 13- 1. §
CC | ‘

A3 CALM 49-2. | -4 A9-4, [k 4 {2
cC

BI CAM v go (G E 24l ]
CC

B2 CALM 499 [lb- 2 - A9-8] |63 , O-F¥
CC :

B3 CALM 4R es 433 | 16-S [0+
CcC |

Ci CAIM 1+, 42% | s, At2] 169 | O-R
cC

C2 CALM 4 F | 3. A3 F| -5, o
CC .

C3 CALM b | (-] . 4071 152 | o-4
CC ‘

DI CAIM ‘.32 F+| L-C|. 32 7| [L-G |05
CC

D2 CALM Bt | 5. 3F4 -5 ) O-F
CC

D3 CALM 36| -3 - 1.2 & 4.
CC

“E” denotes Error in TPS conductivity meter recording

lihboaled o 760 5. ;wyz
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TW’ ( Q:L?’:

DATE ! /2jiofor | Gieengn AV _
SITE | TIME | ANALYSIS [TOP |TOP |BOTTOM | BOTTOM b’DEP’I‘H
CON | TEMP | CON TEMP (/725

MS/CM | C C C
Al |77-B_|CALM | 47-§ |79 | 497 |1729 | /A

G j .

A2 /-9 |CALM ytq /79 |70 479 |40
CC

A3 |in© gféLM 4ye2_ | g itha 1704 2tz

Bl | jide |CAIM _ Yimy |67 V77 | £o9 | 0bo
cC

B2 |/pj0 | CALM gp-f /76 \gpy \17é& o7
cC - .

B3 |/0ks |CAM __ |zwg | »8 \wp-z |/7-& |ow<e
cC

Cl_ |e¢f30 |CALM povs | G |7 /2.7 |07
o |frf | %9 '

Cc2 |87y gﬁLM 4«{1 7 V7.7 V457 [/:7 G- 9

C3 9% ggLM ! gses /77 |45+3 /78 e o
cC '

D1 /o | CALM R AVaa B e /75 | Dese

D2 loro ggLM oy (77 . Se-/ /75 7 O

D3 Voo §§LM 375 g | 577 y7F Oege

“E” denotes Error in TPS conductivity meter recording
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DATE /2//1/0/ SAMPLER AL AN /18720015
M/Wl S L

SITE EAST NORTH EAST  NORTH |CONDJSAL[TEMP|CON |SAL [TEMFDEPTH| 77/ME=
TOP_[TOP| TOP |BTM [BTM|BTM

WGS84 WGS84 AUS G66 AUS G 66[msicmippt [C  [ms/em[ppt [C  [Mtrs |
A1___ 374048 BAT6114 373000 6375966(5 80, |12-4[F§-3| " 172°0[pRY Y2 O

A2 373368 373229 5% & 1.2~ 0|58 A -6 /92

A3 372847 372708 5%« b 22-4 |58° 5 2:2[ 718|115
Bi___ 374787 637038 __ 374648 6372890|28-Z| 231158 % 72-| 0% | /200
B2-...374389 ... . __.___374250 586| 22858 7 2:5|0-7%

B3 373891 373752 592 24- | |59- 4 y-ol o34 VIIHY
C1____376001 6368604 375867 . 6368456 579 Z21-%l60-3 21-6loé7

C2 375809 375670 60-0 21-6 140 A -3 10-78 _
c3____ 375441 375302 (-8 237 ; 027 | w% »é_
DY 377767.6364355 377628 6364207)6!" 47| |24-% |/ Y Z/-§ 0-33 | 1045
D2 3717411 377272 63> 2061637 20-5 0¥y

D3 377110 376971 452 21-7 |63- 4 200 \2-28 |/0-25

lad i ,g///?s Jo-Frmy

27 ms fom (%M)MZ%’”S & 22-4%
Mﬁ/( Gren /(732_



cliftonmar2001.XLS

CCWA ID Client ID |Sampled on Cl ECond
iCL1WAAA | IEC1WZSE
mg/L mS/m
00E1224/001 (A1 16/03/2001| 30000 7080
00E1224/002 |A 2 16/03/2001| 30000 7010
00E1224/003 |A 3 16/03/2001| 30000 6970
00E1224/004 B 1 16/03/2001| 29000 7160
00E1224/005 |B 2 16/03/2001| 29000 7070
00E1224/006 |B 3 16/03/2001| 27000 6800
00E1224/007 |C 1 16/03/2001| 41000 8730
00E1224/008 [C 2 16/03/2001| 40000 8740
00E1224/009 |C 3 16/03/2001| 38000 9020
00E1224/010 |D 1 16/03/2001| 78000 13500
00E1224/011 [D 2 16/03/2001| 65000 11900

07/02/2002

B
4 ; »( (e
/fz}/ﬁ/ '-;f_ 24/

10f1



CCWAID ClientID| ECond
iEC1WZSE
mS/m
00E1346/001 |A 1 8210
00E1346/002 (A 2 8200
00E1346/003 |A 3 8210
00E1346/004 |B 1 8480
00E1346/005 |B 2 8300
00E1346/006 |B 3 8070
00E1346/007 |C 1 7650
00E1346/008 |C 2 9370
00E1346/009 |C 3 9440
00E1346/010 |D 1 17500
00E1346/011 |D 2 15100

07/02/2002

n);sfl L

clifapr0100E1346.xIs

10f1



clifaug0100E1444 xIs

CCWAID Client ID |Sampled on Cl ECond NS
iCL1WAAA | iEC1WZSE | iNo Sample
mg/L mS/m
00E1444/001 (A 1 23/05/2001 29000 6110
00E1444/002 |A 2 23/05/2001 28000 6010
00E1444/003 A 3 23/05/2001 28000 5980
00E1444/004 |B 1 23/05/2001 27000 5770
00E1444/005 |B 2 23/05/2001 26000 5820
00E1444/006 (B 3 23/05/2001 26000 5710
00E1444/007 |C 1 23/05/2001 24000 5410
00E1444/008 |C 2 23/05/2001 24000 5500
00E1444/009 |C 3 23/05/2001 1
00E1444/010 |D 1 23/05/2001 29000 6000
00E1444/011 |D 2 23/05/2001 28000 6030
00E1444/012 |D 3 23/05/2001 29000 6090

07/02/2002

10f1



cliftonjun01.xls

CCWAID Client ID |Sampled on Cl ECond
iCL1WAAA | iIEC1WZSE
mg/L mS/m
01E0363/001 (A 1 21/06/2001| 24000 6900
01E0363/002 (A 2 21/06/2001| 25000 6910
01E0363/003 (A 3 21/06/2001| 23000 6890
01E0363/004 (B 1 21/06/2001| 22000 6280
01E0363/005 |B 2 21/06/2001| 23000 6480
01E£0363/006 |B 3 21/06/2001| 22000 6450
01E0363/007 |C 1 21/06/2001| 20000 5690
01E0363/008 |C 2 21/06/2001| 20000 5920
01E0363/009 |C 3 21/06/2001| 22000 6090
01E0363/010 |D 1 21/06/2001| 21000 5460
01E0363/011 |D 2 21/06/2001| 20000 5560
01E0363/012 |D 3 21/06/2001| 20000 5410
01E0363/013 (A 1 09/08/2001 5870
01E0363/014 (A2 09/08/2001 5870
01E0363/015 |A 3 09/08/2001 5870
01E0363/016 |B 1 09/08/2001 5540
01E0363/017 |B 2 09/08/2001 5570
01E0363/018 (B 3 09/08/2001 5560
01E0363/019 |C 1 09/08/2001 4960
01E0363/020 |C 2 09/08/2001 4980
01E0363/021 |C 3 09/08/2001 4930
01E0363/022 D 1 09/08/2001 4400
01E0363/023 |D 2 09/08/2001 4430
01E0363/024 |D 3 09/08/2001 4310

07/02/2002

o 2t

10of 1



clifjul0101E0122.xls

CCWA ID Client ID Cl ECond
iCL1WAAA | IEC1WZSE
mg/L mS/m
01E0122/001 |A1 21000 5010
01E0122/002 |A2 22000 4870
01E0122/003 |A3 22000 4830
01E0122/004 |B1 22000 4700
01E0122/005 |B2 22000 4710
01E0122/006 |B3 22000 4620
01E0122/007 |C1 18000 4220
01E0122/008 |C2 20000 4310
01E0122/009 |C3 20000 4270
01E0122/010 |D1 17000 3780
01E0122/011 |D2 18000 3840
01E0122/012 |D3 18000 3870

07/02/2002

1of 1
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clifsep0101E0387 .xIs

CCWAID Client ID |Sampled on Cl ECond
iCL1WAAA | iEC1WZSE
mg/L mS/m
01E0387/001 |A1 20/09/2001| 19000 4960
01E0387/002 |A2 20/09/2001| 18000 4990
01E0387/003 |A3 20/09/2001| 19000 4880
01E0387/004 |B1 20/09/2001| 19000 . 4880
01E0387/005 |B2 20/09/2001| 19000 4880
01E0387/006 (B3 20/09/2001| 19000 4750
01E0387/007 |C1 20/09/2001| 17000 4190
01E0387/008 |C2 20/09/2001| 16000 4200
01E0387/009 |C3 20/09/2001| 15000 3990
01E0387/010 (D1 20/09/2001| 14000 3660
01E0387/011 |D2 20/09/2001| 14000 3630
01E0387/012 |D3 20/09/2001| 13000 3590

07/02/2002

32.(

10of 1
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oet ©°/

clifoctnov01.xls

NoV ©]
CCWAID Client ID |Sampled on Cl ECond
iCLIWAAA | IEC1WZSE
mg/L mS/m
01E0561/001 |A 1 12/10/2001| 17000 5140
01E0561/002 |A 2 12/10/2001| 17000 5150
01E0561/003 |A 3 12/10/2001| 17000 5100
01E0561/004 |B 1 12/10/2001| 17000 4950
01E0561/005 |B 2 12/10/2001| 18000 5070
01E0561/006 |B 3 12/10/2001| 18000 5030
01E0561/007 |C 1 12/10/2001| 15000 4470
01E0561/008 |C 2 12/10/2001| 16000 4780
01E0561/009 |C 3 12/10/2001 17000 4730 “
01E0561/010 |D 1 12/10/2001 14000 3990 Y (o )
01E0561/011 (D 2 12/10/2001 14000 4120 % el L
01E0561/012 |D 3 12/10/2001 15000 3980 Pt —
01E0561/013 |A 1 08/11/2001 5140 3.9 AN s O
01E0561/014 (A 2 08/11/2001 5450 ?EI_”/;Z > Jou Of
01E0561/015 |A 3 08/11/2001 5470 31 Al
01E0561/016 |B 1 08/11/2001 5480
01E0561/017 |B 2 08/11/2001 5250
01E0561/018 (B 3 08/11/2001 5440
01E0561/019 |C 1 08/11/2001 5100
01E0561/020 |C 2 08/11/2001 5420
01E0561/021 |C 3 08/11/2001 5270
01E0561/022 |D 1 08/11/2001 5040
01E0561/023 |D 2 08/11/2001 5050
01E0561/024 |D 3 08/11/2001 5060

07/02/2002 10f1



cliftonchemdec01.xls

CCWAID [ClientiD [Sampled on Cl ECond
iCLIWAAAIEC1WZSE
mg/L mS/m
01E0787/0|A1 12/12/2001| 23000 5170
01E0787/0|A2 12/12/2001| 21000 5170
01E0787/0|A3 12/12/2001| 21000 5180
01E0787/0/B1 12/12/2001| 22000 5130
01E0787/0|B2 12/12/2001| 22000 5170
01E0787/0/B3 12/12/2001| 22000 5220
01EQ787/0|C1 12/12/2001| 22000 5260
01E0787/0{C2 12/12/2001| 22000 5280
01E0787/0/C3 12/12/2001| 23000 5430
01E0787/0/D1 12/12/2001| 23000 5430
01E0787/0|D2 12/12/2001| 22000 5590
01E0787/0{D3 12/12/2001| 22000 5570

07/02/2002
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209,

Lane, Jim

From: Pearson, Grant

Sent: Monday, 8 October 2001 9:58 AM
To: Mitchell, Dave

Cc: Lane, Jim

Subject: RE: lake clifton

David,

Sorry about the delay in responding. The conductivity figures for the surface samples at sites A1 ,B1,C1,and D1 for
October 2000 were between 11% and 18% lower than the figures recorded for September 2001. This is fairly
consistent for all 12 sites ( A1,2,3 B1,2,3 etc). Lake levels were 4.45 in September 2000 and 4.18 in September 2001
(6% change) so this additional lake water depth in 2000 will have the effect of lowering conductivity for that year. |
haven't graphed this out at this stage. Sampling began in October last year so the figures for this October will be a

better guide to relative changes.

Cheers
Grant
——~Original Message—
From: Mitchell, Dave
Sent: Monday, 8 October 2001 8:12 AM
To: Pearson, Grant
Subject: FW: lake difton
grant,

you have probably observed another decline in the tuarts at Yalgorup NP over the last few weeks - purpling
and death of branches/foliage.

| am thinking that this might be a response to the poor winter rains this year. - but if this waas the case it
might also show up in your monthly water monitoring at Lake Clifton.

| was wondering have you observed any changes to levels or salinity that might fit in with that?

Cheers

DSMi

David Mitchell

Regional Leader Nature Conservation
Swan Region

Ph: (08) 9368 4399  Fax: (08) 9368 4299

——Original Message—
From: Mitchell, Dave
Sent:  Tuesday, 25 September 2001 3:09 PM
To: Pearson, Grant
Subject: lake difton
grant,

you have probably observed another decline in the tuarts at Yalgorup NP over the last few weeks - purpling
and death of branches/foliage.

| am thinking that this might be a response to the poor winter rains this year. - but if this waas the case it
might also show up in your monthly water monitoring at Lake Clifton.

| was wondering have you observed any changes to levels or salinity that might fit in with that?
(John Biyth may ask you the same question as | just spoke to him about it...)

Cheers



208,

Lane, Jim

From: Pearson, Grant

Sent: Tuesday, 24 July 2001 5:52 PM

To: Lane, Jim

Cc: Clarke, Alan

Subject: RE: Lake Clifton sampling dates: Aug-Dec 2001.
Jim

Chloride measurements were begun in December 2000. Al is happy to do the sampling in August and September. |
can continue with the sampling in October.

Cheers
Grant
—Original Message——
From: Lane, Jim
Sent: Monday, 23 July 2001 5:15 PM
To:

Cc Clarke, l’\lan
Subject: Lake Clifton sampling dates: Aug-Dec 2001.

Grant

In order to compare with earlier work (1985), sampling dates for Lake Clifton transects over the next few months
should be as follows.

August 8th or 10th.
September 20th.

October 11th, 12th or 13th.
November 9th or 10th

[and December 13th, 14th or 15th - if chloride ion content was not analysed before February 2001. In this
regard, please let me know, before 31 July, when chloride ion analyses were first commenced].

Thanks

JL



Lane, Jim

From: Lane, Jim

Sent: Monday, July 23, 2001 5:15 PM

To: Pearson, Grant

Cc: Clarke, Alan

Subject: Lake Clifton sampling dates: Aug-Dec 2001.
Grant

In order to compare with earlier work (1985), sampling dates for Lake Clifton transects over the next few months should
be as follows.

August 9th or 10th.
September 20th.
October 11th, 12th or 13th.

November th or 10th P

[and December 13th, 14th or 15th - if chloride ion content was not analysed before February 2001. In this regard, please
let me know, before 31 July, when chloride ion analyses were first commenced].

Thanks

JL
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Lane; Jim

From: grantp@calm.wa.gov.au

Sent: Wednesday, 4 April 2001 3:31 AM

To: jiml

Subject: fwd: Results of samples received 30/3/01
m |

00E1224.XLS / BEYOND.RTF

Jim

From: "Jenn¢ McGuire" <jmcguire@ccwa.wa.gov.au>, on 03/04/2001 10:16 AM:

To: Gran; Pearson@WOOD.SID@CALM
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00e1224.xIs
CCWAID Client ID |Sampled on Cl ECond
iCL1WAAA |IEC1WZSE

mg/L mS/m

00E1224/001 |A 1 16/03/01| 30000 7080
00E1224/002 |A 2 16/03/01| 30000 7010
00E1224/003 |A 3 16/03/01| 30000 6970
00E1224/004 (B 1 16/03/01| 28000 7160
00E1224/005 |B 2 16/03/01| 29000 7070
00E1224/006 |B 3 16/03/01| 27000 6800
00E1224/007 |C 1 16/03/01| 41000 8730
00E1224/008 |C 2 16/03/01| 40000 8740
00E1224/009 (C 3 16/03/01| 38000 9020
00E1224/010 (D 1 16/03/01| 78000 13500
00E1224/011 [D 2 16/03/01| 65000 11900

3/07/01

1of 1
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To: Alan Clarke@WOOD.SIDE@CALM,Grant Pearson@WOOD.SIDRCALM
From: Jim Lane@BUSS.SIDE@CALM
Cc: l@%,
Su. ject: Expenditure
Attachment: BEYOND.RTF
Date: 06/Mar/2001 2:27 PM

Gentlemen
Thanks for providing the summaries of committed and proposed Salinity Action Plan expenditure.

As discussed, we look certain to spend all of this year's SAP allocation and probably to over-expend by
some thousands.

The situation is manageable provided we restrict further SAP expenditure this year to essentials.

The Hinds & Ninan work is to be completed ASAP. The "Esperance" depth gauge monitoring run is to be
done ASAP.

The Campion & Walyormouring maintenance run is to be DEFERRED until Sep/Nov 2001.

The proposed bathymetric work at Dumbleyung and Coyrecup is to be DEFERRED until 2002.

Lake Clifton expenditure is to be RESTRICTED. Until we receive a specific allocation for this work, the onty
Chem Centre analyses are to be for CHLORIDE ION, every SECOND month only (as advised by Jeff
Turner CSIRO). However, do continue to monitor conductivity every month along all four transects.

Please ensure all other expenditure is minimised. if we can recover any existing expenditure that would
help. Do ensure all expenditure is correctly allocated.

I'm in the process of contacting Bob McCarthy to postpone tomorrow's bathymetry meeting until June-July.
On the bright side, it is good that we are finishing our field program early this year!

JL



To: Dave Mitchell@KELM.RGNG@CALM,Grant Pearson@WOOD.SIDRCALM, Jim ‘gz
Lane@BUSS.SID@CALM, SMTP[jeff@per.clw.csiro.au] '
From: John Blyth@WOOD.SIDEGCALM
0l
Subject: Notes from December meeting on Lake Clifton
Attachment: MEETING 21-12 FINAL.DOT.DOC,BEYOND.RTF
Date: 16/Jan/2001 1:36 PM e ik ey \ et L\ £ 2coe0 Q. soe .
Sorry for the delay, but attached is a brief summary of discussion and action items from the meeting held at ff\
Woodvale on 21.12.2000. /
N 23/?-("0(

Please let me know of any shortcomings in the notes. If | do not hear from you by 24.12.01 | will assume that ~_.——
you all agree they represent a reasonable summary.

John Blyth = /
WA Threatened Species and Communities Unit '
Department of Conservation and Land Management

Wildlife Research Centre, PO Box 51, Wanneroo, 6065

Phone: 08 94055161 Facs: 08 93061641 email:Johnbl@calm.wa.gov.au



Principal Ecologist
WA Wildlife Research Centre, Wildlife Place, Woodvale
Postal Address: PO Box 51, Wanneroo, WA 6946

Tel: +61 8 9405 5128 Fax: +61 8 9306 1066
Email: johnbl@calm.wa.gov.au

To: Jim Lane, David Mitchell, Grant Pearson, Jeff Turner

NOTES FROM MEETING RE RESEARCH TASKS RELATING TO SALINITY LEVELS WITHIN LAKE
CLIFTON:

HELD AT WOODVALE, 21/12/2000

Present: John Blyth, Jim Lane, David Mitchell, Grant Pearson (CALM), Jeff Turner (CSIRO)

The objective of the meeting was to help clarify the possible reasons for increasing salinity levels in Lake
Clifton, to identify the most urgent tasks for which CALM has some responsibility, and to identify potential

funding sources.

Jeff Tumner was invited to this CALM intra-departmental meeting because of his expertise and first-hand
knowledge of the Yaigorup lakes, and because he had been unavailable for the meeting held at Mandurah

on 7/11/00.

As the major questions are hydrological in nature, Jeff Turner gave a brief presentation on work he and his
colleagues have conducted on the Yalgorup lakes and what is known about the relationship between ground
water and the waters of Lake Clifton. While there is a significant amount of useful information about several
of the Yalgorup Lakes, the detailed nature of links between groundwater and the various lakes has not been

elucidated.

The three obvious hypotheses as to what has brought about the recent salinity increases in Lake Clifton are
climate (rainfall/evaporation) change, increased groundwater pressure caused by the Dawesville Channel,
and a thinning of the fresh water lens, perhaps caused by overuse of the groundwater. Obviously, a
combination of some or all of these is possible.

To gain more understanding about the drivers of the recent salinity increases we need to understand the
water and solute mass balance for Lake Clifton.

Jim Lane made the point that the southern end of the Harvey Estuary becomes more saline earlier in
summer/autumn than it did before the Dawesville Channel was opened, and high north-westerly winds,
particularly during late autumn and early winter, push more sea water to higher levels at that end of the
Estuary. These two factors appear to be driving the widespread death of fringing vegetation along the
western shoreline of the Estuary, south of the Channel.

In response to a question from Grant Pearson, Jeff Tumer agreed that isotopic studies could help to clarify
whether additional groundwater from the Harvey Estuary was a significant factor in changing the water table
under or into Lake Clifton. Jeff noted that the WSIBal model, developed by his laboratory, is capable of
including isotope balances in analyses.

The point was also made that it is important that regular monitoring of the health of the thrombolites
themselves is conducted, in an attempt to observe any changes in the composition of the microbial
community. Linda Moore has advised in the past that this can only be done by examining fine sections under
the microscope. Given the > 40% increase in salinity over the last seven years, this task is urgent.

The following urgent research tasks were identified.

www.naturebase.net
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1. Continue monthly monitoring of Brenton Knott's four transects across Lake Clifton for 12 months.

Measurements faken should include chloride levels every second month to allow calibration with regular

salinity measurements.
Action: Jim Lane to implement, and, in liaison with John Blyth, seek funds from CALM-managed

programs to cover costs.

2. Assemble and analyse all existing data relating to the Lake Clifton system that can be used to help clarify
the balance between the three possible drivers of increased salinity. This should include as much relevant

climatic data as possible.
Actions: John Blyth to discuss with Louise Bruce (UWA Centre for Water Research) what she is doing

in this regard, and if appropriate, ask her to discuss with Jeff Turner.
Jeff Turner/Tony Barr to take responsibility for determining what the data and analysis
needs are, and to develop a funding proposal to gather such data, and oversee this step, if

necessary.

3. Use the data gathered under 2 above to produce a water and solute mass balance for Lake Clifton.

Actions: Jeff Tumer to provide John Blyth with a proposal and costing for this work.
Once funds are obtained, Jeff Turner/Tony Barr to conduct necessary analyses,
including running the data through their WSIBal model.

4. Assess the health and composition of the microbial community responsible for the construction of

the Lake Clifton thrombolites.
Action: John Blyth to discuss with Linda Moore and if necessary develop with her a funding

proposal for this work.

5. Investigate the need for, and if necessary conduct, research/monitoring to enable regular
assessment of the level of the interface between the fresh water lens feeding Lake Clifton and the
underlying saline groundwater.
Action: John Blyth to contact Philip Commander (Water & Rivers Commission) on his return from
leave and discuss progress with the opening of his multi-slotted bore and whether data from that
bore are likely to be adequate to identify level of the fresh-saline interface. If not, to develop with
Philip a strategy for gathering the necessary data.

John Blyth
15/1/2001
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~ To: Jim Lane@BUSS.SIDE@CALM
From: Grant Pearson@WOOD.SIDEGCALM
A Cc: Alan Clarke@WOOD.SIDECALM
Surject: re: Lake Clifton transects

Attachment: BEYOND.RTF

Date: O01/Feb/2001 10:52 AM

Jim
| spoke to Jeff Turner today regarding his thoughts on the analysis for Clifton samples.
He concurs that continuing to sample at Knott's 4 transects is ok.

Where the water has receded beyond the 100 metre off -shore sites, we should sample further out from
the shore ( mark the position by GPS). These should probably be taken from water that is at least 20 cm
deep? ( advise please)

Continue with the collection of a sample from the surface ( at 10 cm depth) from each site and conductivity

readings from the surface and the bottom at each site.
Analyse for chloride and EC if cost is a factor or major ions and EC if funds are available.
Alan will be sampling Clifton next and will assess site 4 for remaining surface water. The other 3 sites

should have surface water.
| have samples from the last survey that could be analysed for Chloride and EC now if you wish. Please

advise.
Grant
From: Jim Lane@BUSS.SID@CALM, on 11/08/2000 1:35 PM:

Grant

Would you please mark 13-15 December in your diary for a repeat of the Lake
Clifton transects. Assuming you can do all four transects in the one day, any
one of those days will do.

You will also need to collect samples for nutrient analysis. | will let you

know which parameters closer to the day, when | have found out more about the
nutrient monitoring that has been done in the past.

Thanks

JL



To: Grant Pearson@WOOD.SID@CALM

From: Jim L,ane@BUSS.SIDRCALM
Cc: (36 .

Sut ect: re: fwd: Lake Clifton transects
Attachment: BEYOND.RTF
Date: 19/Jan/2001 4:32 PM

Grant

We won't start on sampling for nutrients until | have a specific allocation of funds for this work.

Measure conductivity, temperature and depth as before. Calibrate instrument against conductivity
standard, not salinity standard. No point in recording salinity.

DON'T have samples analysed for ALL major ions, but DO have samples analysed for CHLORIDE.

Give Jeff Tumner a call and ask if you need to take a chloride sample from every sampling point, top and
bottom (hopefully not, as this would require 24 analyses). If not, how many samples should be taken and

where from?

Jim

From: Grant Pearson@WOOD.SID@CALM, on 19/Jan/2001 2:03 PM:

Jim

| plan to visit Clifton again on Monday and would like to know what parameters you would like me to
measure/collect/ analyse please.

Thanks

ap

From: Jim Lane@BUSS.SID@CALM, on 11/08/2000 1:35 PM:
To: Grant Pearson@WOOD.SID@CALM
Cc: John Blyth@WOOD.SID@CALM

Grant

Would you please mark 13-15 December in your diary for a repeat of the Lake
Clifton transects. Assuming you can do all four transects in the one day, any
one of those days will do.

You will also need to collect samples for nutrient analysis. | will let you

know which parameters closer to the day, when | have found out more about the
nutrient monitoring that has been done in the past.

Thanks

JL



*—— To: Jim Lane@BUSS.SIDQGCALM
From: Grant Pearson@WOOD.SIDECALM
Cc:
¢ ‘bject: clifton data
Attachment: CLIFTONDEC002.XLS,BEYOND.RTF
Date: 20/Dec/2000 11:41 AM

Jim

Attached are the results of the Clifton survey. The reference to Aus G 66 is the GPS navigation system
used to locate the sample sites. | have samples for the chem centre to analyse for major ions from the
surface of each site. Waiting for your advice on the nutrient requirements.

cheers

Grant

WS



15/12/00

1050hrs A1
A2
A3

B1
B2
B3

Cc1
c2
c3

D1
D2
1315hrs D3

EAST NORTH COND SAL
TOP TOP

AUS G 66 AUS G 66 ms/cm ppt
373900 6375966 489 299
373229 493  30.1
372708 494 302
374648 6372800 498 304
374250 494 302
373752 496 303
375867 6368456 50 305
375670 49.7 303
375302 505 31
377628 6364207 497 303
377272 489 299
376971 498 304

TEMP CON SAL

TOP

c
26.1
25.1
259

26.3
25.5
26.7

26.3
26.6
29.1

28
27.2
28.6

BTM
ms/cm
49.2
49.2
49

50
49.7
50

50.1
50.1
50.6

49.7
498
50.1

BTM
ppt

30

30

29.9

30.5
30.3
30.5

30.6
30.6
31

30.3
30.4
30.6

TEMP DEPTH
BTM 4.12M
C Mtrs
26.1 0.6
249 1.6
25 1.2
26.3 0.5
25.5 0.8
26.4 0.4
26.2 0.8
26.5 0.8
29.1 0.25
27.9 0.4
26.9 0.3
28.4 0.4



To: Grant Pearson@WOOD.SIDRCALM

From: Jim Lane@BUSS.SIDECALM ll\
Cc: .
€ 1bject: re: various

Attachment: BEYOND.RTF
Date: 18/Dec/2000 6:17 PM

Grant

" il

Lake Clifton:;’:?sé send me the results as soon as you can (after careful checking). Yes, do read the

depth gauge on‘each occasion, and record the depth at each sampling site. Sue Elscot will be coming in {0

S W investigate the nutrient monitoring issue for me. Will provide advice on what to analyse for [ O

Soon.

o

Work program: we can talk about intertidal work this Wed or Thurs at Woodvale. Please have a copy of
the relevant SPP handy for us to refer to.

Bathymetry: | will make first contact Bob McCarthy about the bathymetric work. I'll try to ring him tomorrow. [ i

Broome airport relocation: Please seek and incorporate comment from the District before sending report
to me.

Il have a look at the Hickey Humour at Woodavle, assuming you have saved it.

In future, please send separate e-mails about separate subjects. This will facilitate my filing.
See you Wed PM

JL

From: Grant Pearson@WOOD.SID@CALM, on 18/Dec/2000 9:57 AM:

nooJim,
' Had a look at Clifton on Friday with Alan ( my vol dropped out unexpectedly). Lake depth had dropped to
4.12m and salinities were up by 15 %+. I'll type them up and send them to you. | have collected water

/ samples for major ions and nutrients from the surface of each site.
The work program looks fine although | would like to talk to you about future intertidal work.

The trip to 80 Mile Beach and Broome was extremely successfull if the Broome Council attitude is anything
to gauge it by. I'll do up a separate report for this.

Have you contacted Bob McCarthy for the the bathymetry or should 1?

. | have lost many emails that | kept as records of communications between us and I'm now starting afresh
M with this new computer. So if | appear to repeat queries you'll know why.

| met Marie Ward last Friday and she has asked us to respond to the consultants report on the airport
location - as we discussed in Busselton. | expect to spend today and Tuesday on this and will forward it to
you for comment. They want it by the end of the week.

Attached is a bit of humour from Bob Hickey.
Cheers
Grant

From: "Bob Hickey" <Bob.Hickey@cwu.EDU>, on 12/12/2000 9:39 AM:
To: iSMTP@CALM.COMO.1@Servers[<Graeme.Aggett@cw.EDU>]

it's absolutely hilarious. Trust me.
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AV Ve _ vV _ ____ vV V_ _____ Vo _ V= (_ _F{ (
| LAKE CLIFTON
BENCH MARK AND GAUGE DETAILS | BENCH MARK AND GAUGE LOCATION
BM NAME: HR 185
DATE VERIFIED: 6 MAY 1999
INSTALLED BY: DOLA
BM LOCATION: SEE SKETCH

BM HEIGHT: (HR 185) 5.413
HEIGHT OF GAUGE 1: 5.000
HEIGHT OF GAUGE 2: 4.003

OTHER INFORMATION
HEIGHT OF GAUGE 3: NIL
HEIGHT OF GAUGE 4: NIL

Conc. block
CALM Datum (5.0)

HR 185

AMG B4 COORDS: E 373900 \,og.z-4s_
(+/- 100m) N 6375950 g ~2g
AHD OF BM: 1.378 <+ <, f,_, Nttt
NEAREST AHD BM: HR 185 e ‘5‘:‘
GAUGE MAINTENANCE: DATE: 6 MAY 1899 L fad G - o
WHO: CALM 1?ggzbo\?e Gtm )‘(/RMZ 0@
DATE DRAWN: 9 JUNE 1999
DRAWN BY SCANLAN SURVEYS FOR THE
DEPT OF CONSERVATION & LAND
MANAGEMENT.
LOCATION SKETCH
Toilet Block =3
S
SRR
24 Loc 191
Information o
Shelter T Bok L
a . ' ~ arl an
Deck Spike in G | /
Large Red Gum ] a
1.6 above GL. . \

PN —

NOLINS

= MT. JOHN  ROAD
O O \Y
End of
Deck Spike in Bitumen.
Large Jarrah Tree.
/ [ —

Remains of Fence




To: Grant Pearson@WOOD.SIDRCALM
From: Jim Lane@BUSS.SIDECALM
Cc: John Blyth@WOOD. SIDWECALM
Sutrject: Lake Clifton transects

Attachment:
Date: 08/Nov/2000 1:35 PM

Grant

Would you please mark 13-15 December in your diary for a repeat of the Lake
Clifton transects. Assuming you can do all four transects in the one day, any
one of those days will do.

You will also need to collect samples for nutrient analysis. | will let you

know which parameters closer to the day, when | have found out more about the
nutrient monitoring that has been done in the past.

Thanks

JL

y
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WILDLIFE RES CEN

00 09:36 FAX 61 8 9306 1641

11

&ferl 73 A Y0 o

CCWAID Client ID | CO3| Ca Cl |ECond] Fe HCO3 | Hardness| K Mg Mn |N_NO3| Na SO4_S |Si02_Si| pH alON_BAL

mg/L. {ma/L | mg/L [mS/m | ma/L mg/l | mg/llL |mgl | mg/lL mgll | mg/l |mg/lL mglL | mg/L %
00E0553/001 |A 1 <2 | 437 |16000| 4160/ 0.06 | 201 5400 270 [1050| <0.02| 0.02 |[8510! 1910 25 8 -2.3
|00E0553/002 |A 3 <2 | 432 [16000| 4180 0.06 | 220 5300 267 (1030 <0.02| 0.01 [8430| 1740 26 8 0.6
00E0553/003 [B 1 <2 | 434 | 15000 4150| 0.06 | 220 5400 268 | 1040 <0.02| 0.01 |8550| 1750 26 8 29
00E0553/004 1B 3 <2 | 461 [15000| 4140/ 005 | 214 5400 266 ({1030| <0.02| 0.01 |8460] 1730 26 8.1 1.8
00E0553/005 |C 1 <2 | 394 14000/ 3830| 0.05 | 201 4900 245 | 948 | <0.02| 0.01 [7830| 1600 26 8 1.4
00E0553/006 |C 3 <2 | 388 |13000| 3770/ 0.05 [ 195 4800 244 | 939 | <0.02| 0.01 [7850| 1580 25 8.1 3.9
00E0553/007 |D 1 36 | 329 [ 12000 3270| <0.05] 73 4100 207 | 797 | <0.02| 0.01 |[6700| 1350 21 84 14
00E0553/008 D 3 48 | 317 |11000| 3150] <0.05| 24 4000 200 | 776 | <0.02| 0.01 |6470| 1320 19 8.8 2.2

CHem CeEnT AE
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’ To: Grant Pearson@WOOD.SIDR@CALM 38
From: Jim Lane@BUSS.SIDRCALM
Ccx
Sipject: Lake Clifton transects
Attachment: BEYOND.RTF
Date: 16/0ct/2000 1:59 PM

Grant

I have couriered to you some recent (Jan 2000) colour air photos and a couple
of maps on which Sue has marked the locations of the four transects (A, B, C,
D). I have also faxed you an A4 map from Brenton Knott giving an overview.

SAMPLING

Along each transect you should sample from 3 locations, labelled A1, A2, A3,
B1, B2 etc.

Sampling locations A1, B1, efc. are to be approx 100 metres out from the
eastemn shoreline.

Sampling locations A2, B2, etc. are to be midway between the eastem and
westemn shorelines.

Sampling locations A3, B3, etc. are to be approx 100 metres from the western
shoreline.

At each sampling location, measure the conductivity near the surface and near
the bottom, measure the water depth, and record the position by GPS.

Also take surface water samples at A1, A3, B1, B3, etc. Send these eight
samples to WA Chemistry Centre to measure conductivity and analyse for ionic

composition (major ions).

ACCESS

On this occasion you will need to launch your boat (punt) at the eastern end of
each transect in order to be sure that the transect is correctly located.

Brenton had the following recollections (from 15 years ago!) conceming access.

Transect A: where our depth gauges were originally placed, just south of the
boardwalk.

Transect B: access (with permission) was through "Moyle's Farm", just north of

the Lake Clifton Tavern. NOTE THAT this description seems to place Transect B
further south than the A4 map indicates - perhaps the farm was further north

than Brenton recalls, or perhaps the A4 map shows the transect as being further
north than it really was.

Transect C: access was via the first track north of the Neville Stanley Field
Station, which is approx 100m south of the Old Bunbury Rd.

Transect D: access was via a track 100-200m south of the Lake Clifton
Roadhouse, just north of some farmland. NOTE that Brenton might be
under-estimating this distance.



Brenton said that placed marker buoys at each sampling location - presumably
they are not still there!

GOOD LUCK

JL

37,



DEPARTMENT OF CONSERVATION AND LAND
MANAGEMENT
14 QUEEN STREET, BUSSELTON WA 6280
PHONE ~ (08) 9752 1677 FAX — (08) 9752 1432

= e =i

FACSIMILE TRANSMITTAL SHEET

f—\
TO A ’1 FROM:
%\!F‘M@-ﬂ S I LA
COMPANY: DATE:
a3 léfeo /.
— ¢ g
FAX NUMBER: é N TOTAL NO. OF PAGES INCLUDING COVER:
Pl =
S X )
PHONE NUMBER: SENDER'S REFERENCE NM
RE: YOUR REFERENCE NUMBER:

NOTES/ICOMMENTS:

-

Q”"%—;—( P .7 VR Y SV Ha 47¢_.¢,4Luvuo

% 'Z(ﬂ- ép\fu— /«-LMLOCS- 04: /[‘L "ﬁn\z PZUW’YM) <~
mf@,_é CL,(»‘M : Ll ol  saves indy

/4

Lo lor Aﬁaﬂ
\/



=~ 32°45° S

INDIAN OCEAN

BUSSELTON

1
115°38'E

TRANSECT A

TRANSECT D

s,



To: Jim Lane@BUSS.SIDERCALM 7S
From: John Blyth@WOOD.SIDE@CALM '
Cc:
Suject: Lake Clifton
Attachment: SALINE1l.JPG, SALINITY04X002.DOC, BEYOND.RTF
Date: 05/0ct/2000 5:18 PM

Hi Jim

| attach the paper by Brenton Knott and others, which they are about to submit to Journal of WA Royal
Society, about an apparent increase in salinity in Lake Clifton since the middle to late 1980s. Please do not
circulate it to anyone else, or use it publicly, without seeking Brenton's agreement.

While it is not as clear cut as Brenton suggested in conversation, there are suggestions that the water of
the lake itself is more saline than it was in the 1980s. There are a couple of things that make the data less
convincing than they might otherwise be. First, on pages 6 and 7 the authors refer to a high readings in
April 1999 and September 2000, but do not say where these were taken from. In the case of the April
reading this is important because if it was at or near transect A it would be very high, whereas if it was from
near transect D it would not be unduly so for that time of year.

Secondly, it is not clear whether any measurement of the salinity of the aquifer itself has been done and if
so whether it appears to have increased. Given that their thesis is that the increase in the lake's salinity is
a result of increased salinity of the aquifer, this is a significant omission.

Unfortunately Brenton is away for a week or so now and | cannot clarify the above questions.

Nevertheless, the data suggest that, at the very least, it is important to conduct regular monitoring of the
water of the lake and of the aquifer. | spoke to Richard Pickett (Bunbury WRC) a week or so ago who
thought that there had been some monitoring of the aquifer over the last few years and that it had not shown
any significant change. However, he was going to look at their data and assess them in the light of
Brenton's results. | have sent the paper to him.

Cheers

John

John Blyth

WA Threatened Species and Communities Unit

Department of Conservation and Land Management

wildlife Research Centre, PO Box 51, Wanneroo, 6065

Phone: 08 94055161 Facs: 08 93061641 email:Johnbl@calm.wa.gov.au



IMPENDING “DEATH” OF AN INTERNATIONALLY IMPORTANT LAKE?: LAKE CLIFTON,
YALGORUP NATIONAL PARK.

Brenton Knott, Yuki Konishi and Chris. Burke*,
Department of Zoology, The University of Western Australia, Nedlands, Western Australia. 6907.

e Present address: School of Aquaculture, University of Tasmania at Launceston, Locked Bag 1-370,
Launceston, Tasmania, 7250

Email: bknott@cyllene.uwa.edu.au, ykonishi@cyllene.uwa.edu.au, C.Burke@utas.edu.au.

Recognition of the scientific importance of the interdunal lakes of Yalgorup National
Park (YNP; Figure 1) has a comparatively short history. Indeed, although the eight main
lakes forming the Yalgorup wetland (a chain of rectangular lakes, Pollard, Martins Tank,
Yalgorup, Hayward, North and South Newman flanked by long lakes, Preston to the
west, Clifton to the east) display an array of limnologies, several unique, making them of
international scientific importance; none of this was known when YNP was proclaimed.
YNP comprises a set of parcels of land and recommendations for proclamation of a
National Park commenced in 1955 (Western Australian Subcommittee, Australian
Academy of Science 1965). At the time, most attention was devoted to the heathland
communities, with the lakes described as “ open shallow lakes of salt water and their
bottoms are covered with a fine silt” (Western Australian Subcommittee, Australian
Academy of Science 1965: p. 126). The Department of Conservation and Environment
of Western Australia (1983: p. 104) recognised only recreational value in the lakes. A
Management Plan for YNP covering the years 1995-2005 summarises details of the Park
history, attributes and significance (Department of Conservation and Land Management,

undated).



Table 1. Salinity values (g/L), Lake Clifton, 1984. Data from Moore (1993). Site C4 is
at Mount John, equivalent to transect A, F12 is equivalent to transect C, in
Table 2.

J F M A M ] J A S 0] N D

C4 20 24 26 26 22 20 18 17 17 17 18 20

F12 |23 32 32 27 20 16 15 15 15 15 16 20

Table 2. Salinity values (g/L), Lake Clifton, 1985-86. Transects and sites are shown in
Figure 1. Salinities underlined represent an average of differing top and
bottom values. * measured 23 May, 1985; ** measured 31 May, 1985.

9,

1985 1986
23 8 9-10 20 11-13 | 9-10 | 13-15 | 21-22 | 18-20 | 14-16 | 18-19 | 16-18 | 20-22
May [ July | Aug | Sept | Oct Nov Dec Jan Feb | Mar | Apr | June | July
Al | 32% 20 20 18 17 18 22 26 30 30 315 [31 27
A2 | 32* 20 20 18 17 i8 22 255 |30 30 32 31 27.5
A3 | 31* 20 20 18 17 18 20 255 |30 30 32 31 28.5
B1 | 26** 19 16 16 18 22 27 32 30 30 30 28
B2 | 27** 20 175 |17 175 [215 [265 |30 32 32 305 [29
B3 | 27** 20 17 155 [18 21 26 32 32 32 30 28
C1 | 30.5*% |15 15 15 16 16 22 30 38 36 38 33 28
C2 | 30* 14 16 145 |16 16 22 30 38 36 38 33 27
C3 | 32* 14 16 14 16 16 22 31 26 29
D1 | 26* 13 10 12 13 15 22 30 43 45 48 36 26
D2 | 26* 14 10 12 13.5 15 22 34 42 43 48 38 26
D3 | 26* 14 10 12 12 15 22 36 47 42 28




Table 3. Salinity (g/L) of Lake Clifton, from Gartrell (1998). Transects 1, 2 and 3 were
close to transects A, C and D as reported in Table 2.

Date Transect 1 Transect 2 Transect 3
12.June 1998 49 45 45
13 July 1998 38 30 25
20 July 1998 34 28 25
Average 40.3 34.3 31.7

Table 4. Annual total rainfall (mm) for Mandurah (site # 009572) and Bunbury
[*composite of 3 sites: # 009514 (1980-1985); #.009885 (1986-1995); # 009965
(1996-2000)]. Data for year 2000, January-August; means include data for the

year 2000. (Information from the Commonwealth of Australia Bureau of

Meteorology.)
YEAR | MANDURAH PARK BUNBURY*
1980 903 831
1981 825 798
1982 954 827
1983 836
1984 973 827
1985 858
1986 784 653
1987 704 529
1988 858 843
1989 953 669
1990 805 571
1991 1075 800
1992 969 787
1993 685 584
1994 709 512
1995 882 716
1996 837 924
1997 781 754
1998 873 701
1999 987 996
2000 750%* T46**
MEAN 863 740
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Lane, Jim

From: Lane, Jim

Sent: Saturday, 6 September 2014 10:12 AM

To: Richard Beggs (21350696@student.uwa.edu.au)

Cc: Winchcombe, Yvonne

Subject: Lake Clifton SWWMP data

Attachments: CLIFPLOT (data supplied to R.Beggs in Sep2014).xIsx
Richard,

All Sep & Nov SWWMP data and plots attached, as promised last week.

———

Cheers,

Jim



CLIFPLOT (data supplied to R.Beggs in Sep2014) Data 8/09/2014

LLAKE CLIFTON - ALL SEP & NOV "SWWMP' DATA - SUPPLIED TO R.BEGGS BY J.LANE SEP 2014. |
T — 1 [ T i i i [

APLANATORY E ERPT FROIM 1977-2012 SVVVY REPORT (LANE ot al, £U | |

'Clifton (Mandurah): The trend of increasing salinities and salt loads in Lake Clifton from the early 1990s to 2000 (Knott et al. 2003) and onwards continues, with record and near-record
high levels in September 2012 and N. ber 2012 r ively. In ber 2008 the authors initiated routine sampling at three fixed sites extending from near the shoreline to the end
of the boardwalk (jetty), rather than one non-fixed site in this general area, as previously. In November 2008 {at water level 4.24m) the salinity values at these three sites were fairly similar,
in September 2009 (water level 4.14m) and November 2009 (water level 4.02m) the values were very different, due to the Infl of fr near the shoreline.
|substantial salinity differences were also apparent in September 2010 and November 2011. Lower water levels prevented sampling at the ‘inner sedge area’ sampling site in both sampling|
hs of 2010-2012 and at the ‘outer sedge area' site in November 2010.
The pattern of water level change at Clifton is similar in appearance to that of ‘Harvey 12632’ (12 km south-east) and Nine Mile (11 km east)".

Sallnity (ppt)

Lake SamplelDats Dopth (m) Norvlixed sita in | Fixed sita ininner | Fixed sita inouter |
Fixed site In open water

general area of sedga area (near sedge area (at (atend of ‘jtty’)

depth gauge(s) shoraline) Gauge 'C b
O AN B Ta5] 7. ! !
COF |~ — 15/0911986 iy | |
COF " |~ 811986 [ i [
CLIF 141091987 { : !
CLIF 2 Inusy [ I
CLIF 16/097198Y | ! [
COF 9 TITY8Y I | I

T TS 989 [ | !

S o 11111889 | | !
COF |~ T3/0919490 I I | [
(ST — i I i

—EA7T990
COF — | 229119yt

CLIF 4771991 i
CLIF 171081942 [ | |
COF | 121171992 [ I
CLIF - TTTATI9Yd i 1 |
COF— - TS99 I | |
CLF 1544 ! |
CLIF 1545 !
CLIF 61171985 i I
CLIF 16/09/19496 | |
CUF 51111996 [ [
CLIF_ AN 1YY7 i [ i
CLIF~ 4/177/1997 [
CLIF ~T1G/09/1996 |
CLIF T 1199k | |
CLIF 160971994 |
CLIF 9111994 I
CLIF T TRM092000 I
CLIF | 7 Wi0m I
CLIF 13/09/2001 [

CLIF 5/11/2001 [

CLIF 17/08/2002 |

CLIF 4/11/2002 | |

CLIF 15/09/2003 1

CLIF H11/2003 | | I
CLIF 13/09/2004 | |
CLIF 12/11/2004 | |
CLIF 14/08/2005 | |
CUF 9/11/2005 | |
CLIF 12/09/2006 | |
CLIF 1172008 | | [
CLIF 840872007 | |
CLIF 1172007 |
CLIF 13092008 i |
CLIF 9/11/2008 35.57 40.42 41.66 [

CLIF 2010812009 12.06 32.49 46.56 |

CLIF 7/11/2009 6.67 16.6 49_9_5' [ |
CLIF 16/09/2010 27.53 54.48 | |
CLIF 11/11/2010 - 61.81 | |
CLIF 14/08/2011 a7 5381 | |
CLIF 71172011 9.95 53.29 | [
CLIF 8i0w2012 AB.77 57.01 | | | I
CLIF 6/11/2012 437 57.98 ! | | |
CLIF 17/09/2013 40.93| 43.33 51 .osI [ [
CLIF 2/11/2013 437 47.37 53.06 |




8/09/2014

CLIFPLOT (data supplied to R.Beggs in Sep2014)

ROUTINE SEPTEMBER AND NOVEMBER DATA ONLY
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CLIFPLOT (data supplied to R.Beggs in Sep2014)

ROUTINE SEPTEMBER AND NOVEMBER DATA ONLY
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Lane, Jim

[0 —0x= — —— =
From: Lane, Jim

Sent: Thursday, 4 September 2014 2:38 PM

To: 'Richard Beggs'

Subject: RE: Lake Clifton Oct 2000 - Dec 2001 transect data.
Attachments: Lake Clifton - positioning of site 'Al" of 2000-2001.docx
Richard,

I've carefully scrutinised various jottings in GP’s field notebook. He recorded many Eastings and Northings during his
reconnaissance visit on 17/10/2000 and not all of them were labelled.

By a process of elimination | have derived the following corrected coordinates for site ‘A1’: 373913 E, 6376113 N
{(WGS84). | have labelled this position on the attached as ‘Al (2™ alternative)’.

From discussion with Alan, who did several of the surveys, it seems that although the original location of A1 was on
(near the edge of) the thrombolite reef near the ‘jetty’, on at least some subsequent occasions the Al
measurements were actually taken ‘just off’ the edge of the reef, to avoid potentially causing damage to the

reef. This would explain some/most of the variation in calculated lake bed level at Al.

There was no ‘reef constraint’ at the other 11 sampling sites (A2-D3).

Cheers,

Jim

From: Richard Beggs [mailto:21350696@student.uwa.edu.au]

Sent: Thursday, 4 September 2014 11:48 AM

To: Lane, Jim

Subject: Re: Lake Clifton Oct 2000 - Dec 2001 transect data.

Yes, I did a similar thing yesterday on ArcGIS just to see where the transects were and noticed that A1 was
off the water surface on my old basemap - I thought perhaps it had been a very wet year! Presumably the
depth readings are OK so we just need to get an approximation of where they were taken.

The transects line up nicely but of course each reading then would have strayed somewhat from the points
according to conditions.

Richard

On 4 September 2014 11:24, Lane, Jim <Jim.Lane@dpaw.wa.gov.au> wrote:

Actually they look quite good - see attached.

Except Al - looks like Grant waypointed the carpark. I'll investigate.
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Lane, Jim / ¥, ’ N
From: Lane, Jim
Sent: Tuesday, 2 September 2014 3:36 PM
To: ‘Richard Beggs'
Subject: Lake Clifton Oct 2000 - Dec 2001 transect data.
Attachments: Lake Clifton - all 2000-2001 transect data of Lane, Pearson & Clarke.xIsx

Hello Richard,

Spreadsheet of all my Oct 2000 — Dec 2001 Lake Clifton depth, conductivity/salinity, temperature transect data
attached, as agreed in earlier emails

—_— —

| have carefully checked the entries against original materials, but do let me know if you detect anything that you
think might require further checking — or explanation.

Good luck with the thesis. | would be pleased to receive a PDF copy in due course.
Regards.
Jim Lane

From: Richard Beggs [mailto:21350696@student.uwa.edu.au]
Sent: Monday, 1 September 2014 8:45 AM

To: Lane, Jim

Subject: Re: Lake Clifton bathymetry - Navy.

Thanks Jim that's good to know it's worth chasing up the Navy data, and thanks also for putting your
transect data into a spreadsheet - that's one less thing I have to do!

Richard

On 1 September 2014 07:05, Lane, Jim <Jim.Lane@dpaw.wa.gov.au> wrote:

Hello Richard,

While collating the 2000-2001 Clifton salinity & depth transect data | have come across a file note recording an Oct
2000 phone conservation between my technical officer Grant Pearson and Jeff Turner of CSIRO. In part it reads:
‘Bathymetric data available for Clifton — Navy, may have digitised it’. So it looks as though it is worthwhile chasing it
up with the Navy. Perhaps also Jeff Turner?

I’m well advanced in collating the all transect data into an Excel spreadsheet and should be able to send to you
tomorrow.

Regards,
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Lake Cltton - all 2000-2001 transecl data of Lane Pearson & Clarke (v2)

TROX
Date of She Site Site Site Flold |Floid |Flold |Feld [Flold  |Fisld Depth
[ZCWAID Sampe |sampling | AlON_ | Easling |Northing |Easting |Norihing |ECond |Salinity | Temp. |ECond |Salinity Temp. | Depth | Gauge
|sample D] | Site c ECond co3 Fe HCO3 |Hards Ca Mg | Mn (K _NOY $04_§| 502 5| pH | BAL | Timn |(WSSE) |(WG584) SG0E) {{Sut) [[Bud)  [{Surf) |BotL| ) |(Bom. efgae Samplee| Commonts More Commonts
ICLIWAAL | [ECIWZSE | IALKIWATI | IMETIWCIP IMETAWCIF . - _
Mgt mSim L L maf | mgh o i3 i fnod
“Stopped 130m on line Irom €3
water 50m away', ‘Sample silo
oEwERE]  C3 | Weaamt 37000 8840 863 PLEI T 258 018 3.74) G| 375433E 6368448N" |CALM gauge read on 2212, nol 19/2.
*About 30m from D1 GPS,
D1 | 19/02/2001 vial 260 013 3.74) A posion on same line',| CALM gauge read on 22/2, not 19/2
Water sampie Laken at B3, nof,
DOE1084/034| D2 | 19/02/2001 1254 EH 264 B 244 023 373 AG] D27} CALM gauge read on 23/2 not 1812
Sample site "150m from D3 GPY
position along the bine 377127E,
633634200 Oniginal ficld notey
my | L
D3 | 1902/2001| 40000 9850 04 284) 013 374 A D2 a5 Jaler.reported| GALM gauge read on 2212, ot 1631
920 [
i 14 €y
o Gl
1211 R 0 _ _cH
03¢ G
i | | ocs _ GF|
1350 | 22| o3 GPf WPT 089"
16 1 o2 o4 G
c3 _ | 16/03/2001 00¢ GPl WRT 071"
“D1 depth 3.5¢m. Took sample
only’. Deptn given as 0;05m In
D0E1224/010 D1 | 16/03/2001| 78000 13500 6.034 367 G later printouts,
Depih gvén as 0 1m in printouts|
DoE1224/011| D2 | 16/03/2001| 65000 11900 i G _only
D3 | 16/03/2001 G
Dupth recordud as 1 2m in re-wiitg]
0E1346/001| A1 | 18/04/2001 8210 | I 7814 214 1 214, 07 364 GPY ol e noiws butD 7min orginal | Meter failed Water samples collected
(00E1346/002| A2 | 18/04/2001 8200 118 218 130 | 217 12 _3es GP| "Meler falled Waler samples collecied
NDE1346/003| A3 | 18/04/2001 8210 Error 236) 1o 22 o8 384 GPY| "Meter faled Water samples collacted
O0E1346/004| B1 | 18/0472001 8480 Error [E 01l 364 G “Meter failed Water samples collected
Can't tind (as a 02/09/2014)
where this depth of 0.5m has|
0E1346/005) B2 | 18/04/200% 8300 _ Efro Eirer 0.8 364 GR|  come from. Might be incorrect | ‘Meler failed_ Water samples collected
UOE1346/006| B3 | 18/04/2001 8070 Error 008/ 364 GP|  WPTEC T0m trom B3] siie’ | Meler failed Waler samples collected
[0E1346/007| C1 | 180472001 7650 Emo: Eimee 005 364 G| "Meter falled. Water samples collecled
LOE1346/008| C2 | 18/04/2001 9370 Ero! 03| 364 GF|  Depin rgorded simply 95 30 | eter falled. Water samples collected
C0E1346/008| C2 | 18/04/2001 9440 e v cos| 364 GF|  WET 51 “180m from [C3) sile” | *Meler faiied Waler samples colected
UDE1346/010| D1 | 18/04/2001 17500 Erroe Eier 00z 3.64) GF| ‘Meler faiied. Water sampies collecled
COE1348/011| D2 | 18/04/2001 15100 Etrice Elffex 001 364 [ WPT B2 | "Meler failed Waler sampies collected
D3 | 18/04/2001 GF| Sile 237 'Knee deep’
ms:mm; A1 | 23/052001) TEGu 6110 SITSH00 18.1 "Using the Ocean Kaysk' F Prub\am_ wilth TPS nol sotlling down
A2 | 23/052001| 25000 6010 7. ms with TPS nol seiling down
A3 | 23/05/2001) T80T 5980 1620 174 's--,o.ma with TPS not setling down _
B1 | 28052001, 27000 5770 | 6372890
B2 | 23/05/2001| 5000 5820 199 with TPS ol setling down
B3 | 23/05/2001) 28000 5710 s wih TPS nof selling down
1| 230052001 24000 5410 6385456 18.1 setl
C2 | 23/052001] =400 5500 y2 4l . e
C3 | 23052001 s Ay “28m cast of [C3) positior
O0E1e44010| D1 | 23/052001)  290D0 6000 1050 a7rEza| 6364207 154,
oo eeamtt| D2 | 23/052001 28050 6030 n7n By I Nt 1 TPS noj o
o Taesiid| D3 & el 6090 th- ‘30m east of [D3] position' | Froblems with TPS not seiling down
B1ETEest 200 184
TG00 164
R0 84|
; 000 ] a2y
01E0363/005 23000 153
2000
01E0363/007 000 167
o g 200 ey
o 2000 7 WPT 0
ME0363/01C o 03
01E0363/011 25000 4
01E0363/01 F0000
121E0122/001 21000 128 Comect dote = 187, 00t 3117
01E0122/002 FE000 123 Dp mieardod 28 207 | Correa com = 107, mat 317
21E0122/002 20000 123 Correc dsle s \m PN 34Y
21E0122/004 o 323
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|D1E0122/007 ] 1300) 14
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Lans Gt - 28 2000-200 1 ¥emeest awa of Liow Pearson & Clarke (v2)

Date of Stte Site Sito Site Fletld  |Flold  |Fioid Fiold Depth
CcwaID | Sampla |sampling / alON,| Easting |Northing |Easting [Northing |ECand jSalinity |Temp. Tomp. |[Dopth [Gauge
fesmpto k3] | S [measrmnt ] ECond | ¢CO3 Fe HCO3 ca K | Mg | Ma [N Wo2| i [B04_S|sio2 si|pH| BAL | T L4 (AUSGEE] 53] (Baet) |(Surf) (Bott. [KtS5ito [Reading | Sampler Comments More Comments
ICLIWAAA| IECIWZSE | IALK1WATI IMETIWCIP - -
. mEim A e ¢ ALK _
01E0122/012) _ D3 | 19m7z00t| 18000 | 3870 | = QY 3970 | _GP| Sermpesuabes £ mmssage’ |Corect date is 1977, nol 317/
A1 5/08/2001 | o 51 1m
- HH 2
IECMIE] AT mn . 4 8y e
y T 138 0%
a2 9/08/200% . 4
el 9/08/2001 o -
03e019) T3 : 18| g
_8/08/200% s 1230 133 esa
9/08/2001 i 63 033 _40m easi of [C3] pont
_ 9/08/2001 w3 e
/0872001 | s
10812 1304} 05 ve
CALM page s 3 15m o0 1451 20
1114 54 71 sos 298] GF 4 16m on 20/9/01 looks OK
04 1Y w3 416, GF
v Ly, wd]  dut 416 GF|
0y b B ot 418 GF
aEH JEN 404 L 416) GP
s b L e 04 4.18) GP]
a1 pl 1w 47 1 I ET GF
L 47 163 437 4.16 G}
<04 158 407 04 416 GP
_ s 153 37 o 416 GF
34l €5 374l o1 418 GF
308 WA BE 0 416 GF|
1113 1258 4.23 GF Wind 15-20km/r SW
1109 173! 423 GE|
1100 TR se 4.23) G|
1025 wi o 4.29) GP
1030 ol o 423 GP
1038} w0 4230 GP
930f eaf o 430 cP
944 p i o 23] ep
950 178 o4 +«2] _ ep
(1016, _| ot o4 <3 GP)
1010; EI 0 42) GP)
3980 10054 178 o4 e GP|
CALM gauge read 4 13 on 5111401 so
wl A 8/11/2001 5140 L5 n3 9y 2y v sy GP| 4 11m on 08/11/07 looks OK.
A 3 Sooih (essrdad ax 1 m
"l A2 8/11/2001 | E k| E ] 1% | GP) Byt oM a3 Prosade 207
& A3 | 81000 3l LEE] et T - GP g
E=ssis| B 8/11/2001 n 1 %4 1 =z =g F 2 Y GP
B2 /1172001 31 4| 03 s 2y 0 G}
B3 %13 21| ‘ma ny B GP,
C1 8/11/200 1240 LR 2% 505 223 0E GP)
c2 811112001 814 Ha) m3 ny o GP
c3 8/11/2001) 1255 504 24| s 2231 oy ap
D1 6/11/2001 4 - B | 39 [k} GP|
D2 8/11/2001 wE S al @) 29 -1 GP|
D3 8/11/2001 1430] 28 | =4 g0} Fa4) [] GP|
3 A1 | 1211212001| 23000 1240| 3rrEul) 6376113) Swead| $375060) £ a2 = AC
A2 | 12722001) 21000 | X 82 2| w2 214 AC)
A3 12/12/2001 || | T e =a ;5 b ¥ | AC,
81 | 1271212001 6373038| 334448| 6372890 &3 z=1| s 224 AC
oT808 | B2 Fias e e ey 224 AC
7 B3 2/12/200 B IN3TSE] “2 1| s5a ETl AC
Cr | 12/12/2004 | gasecod| Arsaar| esssess| seg e e0x 14 AC obably should be 376006
c2 | 12M21200% E I78ETD) [~ gl ood | AC
g <3 ra3nd 614 1 ] . AC|
o\Ea7ETeI0| D1 il 6364355 3TTE2s| 6364207 E12 iy 3 14 AC
jo1EsTraron| D2 RLei ] 31T 1 =83 L -5 0 AG; o e
Burisce conduchvily hand-wntten 45 632 on
[mngmal (7) shecl bul 2s 63 4 n laler
oiEsTaro| D3 12/1202001] 22000 5570 mit Eriai] 3rgay 3 dry o34 211 [} AL nntouts

SowEe Jel 3



Lane, Jim /
—

From: Lane, Jim :

Sent: Thursday, 28 August 2014 11:20 AM -

To: 'Richard Beggs'

Subject: Lake Clifton transect and single-point data (depth and salinity).

Hello Richard,
I do have some additional data that might be of interest.

A decade or so ago, probably around the time of or soon after preparation of the 2003 paper, we undertook depth
and salinity profiling (basic hand-held stuff) on a number of (four?) E-W transects of the lake. They were the same
transects and approximately the same sampling points as measured by (UWA?) workers a couple of decades or

thereabouts previously.

It has been my intention to write that work up but, as an alternative, | would be prepared to supply the data to you
for possible use in your MSc, and for subsequent reporting and/or publication, on condition of acknowledgement of
source in your Thesis and co-authorship in any report or publication making significant use of that data.

If you are agreeable to those conditions, | could dig the data out and send to you in the next week or so. It will
probably be in the form of scanned copies of field notebook entries plus a map of the transects. | don’t think the
data has been entered into a spreadsheet, but | can check.

How does that sound?
Regards,

Jim Lane
(08) 9752 5526

PS: We have also continued the single-location sampling each September and November since the 2003 paper and
could supply that data too.

PPS: If you have a look at Table 6 (page 42) in our 1977-2012 SWWMP report (I'll send you a PDF separately) you will
see that Knott et al. (2003) referred to bathymetric mapping of Lake Clifton by/for Department of Water. I've not
seen it. Maybe you could chase it up with DoW. | also have a very vague — and possibly totally unreliable! -
recollection that the Navy or some other Australian Government body did some bathymetric mapping of Clifton
several decades ago, maybe as a training exercise (at a guess).

From: Richard Beggs [mailto:21350696@student.uwa.edu.au]
Sent: Thursday, 28 August 2014 9:31 AM

To: Lane, Jim

Subject: Email from Science Internet web site

Richard Beggs (21350696 @student.uwa.edu.au) submitted the following message from the
Science Internet web page on Thursday, 28 August 2014 at 9:30 am WST.

Hi Jim, I'm currently doing an Msc in Environmental Management at UWA and in my research

project | am attempting to construct accurate mass balance models for water and salt for Lake

Clifton. My aim is ultimately to get some good estimates of salt inflows in groundwater. My

supervisors are Matt Hipsey, Louise Bruce and Ryan Vogwill. Naturally your name has come up
1



on several occasions in connection with monitoring of South West wetlands and Louise has
already shared with me some of the data you provided for the 2003 paper "Is the salinity of Lake
Clifton increasing." | wondered if you would be willing to share any other data you have on Lake
Clifton salinity and water level to help me construct a clearer picture of the lake's long term
trends? Getting accurate estimates of lake volume and surface area at different depths is also key
to the success of this project and has so far proved problematic. Lidar data from DoW doesn't
penetrate the lake surface for example so only gives a partial picture of the lake profile. Ideally |
would undertake some soundings of the lake but time and budget prohibit that so | wonder if you
know if any sounding has ever been taken there. Naturally | will acknowledge any data | end up
using. Kind regards, Richard



.
Lar 5 4

Department of Conservation and Land Management
WA Wildlife Research Centre
Wildlife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Jim Lane
From: Grant Pearson
Date: March 1 2002

Subject: Lake Clifton Salinity

Attached are data on the monthly recordings at Lake Clifton. Insitu measurements of
conductivity were taken using a TPS 90 FLMV conductivity meter or a TPS handheld WP 84
unit. Both were calibrated prior to the surveys using a standard "AR” grade ionic solution at 2.76
mS/cm @25° C purchased from Rowe Scientific.

The surveys were carried out, whenever possible, on scheduled days established at the
beginning of the year. In most cases the surveys could be performed using a punt launched from
the Site A jetty or from a shore location at Site C. When lake depths became too shallow for the
punt and motor a surf ski was used. This was carried by vehicle to each transect and launched
from the eastern side of the lake. On several occasions the wind conditions made this operation
an extremely wet experience and the conductivity meter failed due to the extreme conditions.
There are gaps in this data set as a result of this.

Water samples were collected at all sites along the four transects. These were analysed at the
WA Chemistry Centre for conductivity. Chloride levels were measured from the same sample
from March 2001 and on a further 6 of the subsequent survey dates.

The depth at the CALM depth gauge was recorded on each occasion.
The field surveys relate to the following dates:

DATE FIELD CHEM CNTR | CHLORIDE | CALM SAMPLER
COND. f{COND GAUGE
17/10/00 ~ N N v 4.33 GP
24/10/00 Y | N . N Y 4.36 GP
15/12/00 Y | N . N 412 GP
22/01/01 Y | N v N 3.93 GP
20/02/01 Y | N N GP
16/03/01 Y | Y Y o 3.67 GP
18/04/01 Y , Y N 3.64 GP
23/05/01 Y > Vv Y Y 3.74 AC
23/06/01 Y | Y 2.y |Y vV 3.82 GP
19/07/01 Y | AR Y 3.97 GP
09/08/01 Y | Y . N v AC
20/09/01 Y | Y Y 4.16 GP
12/10/01 Y Y Y 4.23 GP
08/11/01 Y Y . N /. 4.11 GP
12/12/01 Y Y Y 4.00 AC

Further more detailed treatment of the data is necessary. This data is provided as preliminary
results.

Grant Pearson
March 1 2001
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CONDUCTIVITY

LAKE CLIFTON TOP DCLM DCLM DCLM DCLM DCLM CHEM CNT
MS/CM MS/CM MS/CM MS/CM MS/CM MS/CM
24/10/2000 15/12/2000 22/01/2001 20/02/2001 16/03/2001 16/03/2001
A1 414 48.9 61.8 67.7 error 70.8
A2 414 493 62 68.3 error 70.1
A3 41.4 494 61.6 68.7 error 69.7
B1 40.8 49.8 66.5 68.3 69.4 71.6
B2 40.8 494 62.1 68.4 69.4 70.7
B3 40.8 49.6 66.5 68.2 67.9 68
C1 38 50 714 795 86.4 87.3
C2 38.5 49.7 71 81.8 87 87.4
C3 37.9 50.5 74.1 86.3 459 90.2
D1 331 497 85.2 N/A N/A 135
D2 325 48.9 81.4 93 N/A 119
D3 31.8 49.8 83.1 N/A N/A N/A
BOTTOM

24/10/2000 15/12/2000 22/01/2001 20/02/2001 16/03/2001
Al 41.3 49.2 61.5 67.5 error
A2 416 49.2 61.9 63.2 error
A3 41.8 49 61.5 65.5 error
B1 41.3 50 66.4 68.4 68.3
B2 41.3 49.7 62.1 68.2 69.5
B3 413 50 65.9 67.8 error
C1 38.5 50.1 71.4 794 85.6
C2 38.6 50.1 709 79.1 83.1
C3 37.9 50.6 75.2 86.5 N/A
D1 33 49.7 84.4 91.8 N/A
D2 325 49.8 81.1 94.9 N/A
D3 319 50.1 82.6 98.5 N/A



DCLM CHEM CNT DCLM
MS/CM

MS/CM MS/CM

78.1
118.3
error
error
error
error
error
error
error
error
error
no sample no sam

18/04/2001

76

120
error
efrror
error
error
error
error
error
error
error

82.1
82
82.1
84.8
83
80.7
76.5
93.7
94.4
175
151

ple

23/05/2001

CHEM CNT DCLM CHEM CNT DCLM CHEM CNT
MS/CM MS/CM MS/CM MS/CM MS/CM
18/04/2001 18/04/2001 23/05/2001 23/05/2001 21/06/2001 21/06/2001 19/07/2001 19/07/2001
73.3 61.1 66.5 69 61.1 50.1
69.4 60.1 67.4 69.1 61.2 48.7
715 59.8 64.3 68.9 61.4 48.3
69.9 57.7 63.6 62.8 60 47
69.3 58.2 63.7 64.8 60.3 471
69.9 571 61.7 64.5 58.9 46.2
65.3 54.1 55.2 56.9 53.3 42.2
66.7 55 57.4 59.2 54.6 43.1
67.7 no sample 59.5 60.9 53.9 42.7
73.8 60 55.3 54.6 N/A 37.8
75 60.3 55.6 55.6 N/A 384
75.2 60.9 55.2 54 .1 N/A 38.7
21/06/2001 19/07/2001
73.3 65.9 60.8
68.3 61.2 61.2
70.9 64 61.4
63.4 60
69.9 58.7 60.3
58.3
66.1 55.3 534
66.7 58.5 54.9
55.3 53.9
73.8 55.3 N/A
75.2 55.6 N/A
N/A 55.9 N/A

no sample



DCLM CHEM CNT DCLM CHEM CNT DCLM CHEM CNT DCLM CHEM CNT
MS/CM MS/CM MS/CM MS/CM MS/CM MS/CM MS/CM MS/CM

09/08/2001 09/08/2001 20/09/2001 20/09/2001 12/10/2001 12/10/2001 08/11/2001 08/11/2001

61.4 58.7 50.5 49.6 49 51.4 51.2 514
61.5 58.7 50.4 49.9 49.4 51.5 52.1 54.5
61.6 58.7 49.2 48.8 49.2 51 51.5 547
58.2 554 50.1 48.8 47.7 495 514 54.8
58.7 55.7 49.9 48.8 48.8 50.7 51.5 52.5
58.2 55.6 48.5 47.5 48.5 50.3 513 54.4
52.3 49.6 42.8 419 43.2 44.7 51.3 51
53.1 4938 42.7 42 45.7 47.8 514 54.2
52.6 49.3 40.6 39.9 453 47.3 50.4 52.7
48.7 44 37.7 36.6 38.4 39.9 48 50.4
47.9 443 37.4 36.3 401 41.2 48.5 50.5
46.3 431 36.8 35.9 39.8 39.8 49.8 50.6
09/08/2001 20/09/2001 12/10/2001 08/11/2001
61.3 50.4 49.7 51.1
60 50.4 49 52.8
61 494 49.2 51.4
58.1 50.4 47.7 51.4
58.8 49.8 48.8 514
58.8 48.7 48.3 514
52 442 425 50.5
53.1 43.7 45.7 51.3
52.5 40.7 453 50.4
48.5 37.7 38.4 47.9
47.9 374 401 48.3

46.3 36.9 39.8 43.6



DCLM CHEM CNT
MS/CM MS/CM
12/12/2001 12/12/2001

58 51.7 A1
58.2 51.7 A2
58.4 51.8 A3
58.2 51.3 B1
58.6 51.7 B2
59.2 52.2 B3
59.9 52.6 C1

60 52.8 C2
61.8 543 C3
61.4 54.3 D1
63.7 55.9 D2
63.4 55.7 D3
58.3 A1
58.2 A2
58.5 A3
58.4 B1
58.7 B2
59.4 B3
60.3 C1
60.2 C2
N/A C3
61.4 D1
63.7 D2
63.4 D3

=X
R

=



CCWAID [ClientID[CO3[ Ca [ CI | Fe [HCO3|Hardness| K | Mg Mn [N NO3| Na
| ImglL|mgl|mgl | mgl |mgl | mglL |mg/|mgl| mgl | mg/ |mgl
00E0553/001 |A 1 <2 | 437 |16000| 0.06 | 201 | 5400 | 270 |1050| <0.02| 002 |8510
00E0553/002 [A3 | <2 | 432 [16000| 0.06 | 220 | 5300 | 267 [1030| <0.02| 0.01 8430
00E0553/003 |B 1 | <2 | 434 (15000| 0.06 | 220 | 5400 | 268 |1040| <0.02| 0.01 |8550
00E0553/004 [B3 | <2 | 461 [15000| 0.05 | 214 | 5400 | 266 [1030| <0.02| 0.01 |8460
00E0553/005 [C1 | <2 | 394 |14000| 0.05 | 201 | 4900 | 245 948 | <0.02| 0.01 |7830
00E0553/006 [C3 | <2 | 388 |13000| 0.05 | 195 | 4800 | 244 | 939 | <0.02| 0.01 |7850
[00E0553/007 |D 1 36 | 329 [12000| <0.05| 73 | 4100 | 207 | 797 | <0.02| 0.01 |6700
00E0553/008 |D 3 48 | 317 |11000| <0.05| 24 | 4000 | 200 | 776 | <0.02| 0.01 |6470

Vo



CCWAID  [ClientID | SO4_S|Si02_Si! pH |alON_BAL
| mg/ | mgl | | %
00E0553/001 |A 1 1910 | 26 | 8| -23
00E0553/002 |A 3 1740 | 26 | 8 | -0.6
00E0553/003 |[B1 | 1750 | 26 | 8 | 29
00E0553/004 |B 3 | 1730 | 26 |8.1| 18
[00E0553/005|/C1 | 1600 | 26 | 8 | 14
00E0553/006 |C 3 1580 | 25 81| 39
00E0553/007 D 1. 1350 | 21 84| 14
00E0553/008 |ID 3 1320 19 8.8 2.2

o~




P< >rson, Grant

To: Lane, Jim
Subject: Lake Clifton
Jim

Attached is a report on the work at Clifton and excel files with the conductivity measurements and chloride analyses.
One analysis was done for major ions ans is included in the report. Not sure how far you want me to go with this but

it's a start.
Grant

I . i

cliftonreparl Oct G2l cliftonall.xls cliftondataDCLM
CHMCNT xls

Grant Pearson
Research Centre Manager
WA Wildlife Research Centre



cliffonmar2001.XLS

07/02/2002

CCWA ID Client ID [Sampled on Cl ECond
iICL1WAAA | IEC1WZSE

mg/L mS/m
00E1224/001 |A 1 16/03/2001| 30000 7080
00E1224/002 |A 2 16/03/2001| 30000 7010
00E1224/003 (A 3 16/03/2001| 30000 6970
00E1224/004 |B 1 16/03/2001| 29000 7160
00E1224/005 |B 2 16/03/2001| 29000 7070
00E1224/006 |B 3 16/03/2001| 27000 6800
00E1224/007 |C 1 16/03/2001| 41000 8730
00E1224/008 |C 2 16/03/2001| 40000 8740
00E1224/009 |C 3 16/03/2001| 38000 9020
00E1224/010 |[D 1 16/03/2001| 78000 13500
00E1224/011 |D 2 16/03/2001| 65000 11900

Y

WM f’)/

10f1



CCWA ID Client ID ECond
iIEC1WZSE

mS/im
00E1346/001 (A1 8210
00E1346/002 |A 2 8200
00E1346/003 |A 3 8210
00E1346/004 B 1 8480
00E1346/005 |B 2 8300
00E1346/006 |B 3 8070
00E1346/007 |C 1 7650
00E1346/008 |C 2 9370
00E1346/009 |C 3 9440
00E1346/010 |D 1 17500
00E1346/011 |D 2 15100

07/02/2002

clifapr0100E1346.xls

10f1



clifaug0100E1444 .xIs

CCWA ID Client ID |Sampled on Cl ECond NS
iCL1WAAA | iEC1WZSE | iNo Sample
mg/L mS/m
00E1444/001 |A 1 23/05/2001 29000 6110
00E1444/002 |A 2 23/05/2001 28000 6010
00E1444/003 (A 3 23/05/2001 28000 5980
00E1444/004 |B 1 23/05/2001 27000 5770
00E1444/005 |B 2 23/05/2001 26000 5820
00E1444/006 |B 3 23/05/2001 26000 5710
00E1444/007 |C 1 23/05/2001 24000 5410
00E1444/008 |C 2 23/05/2001 24000 5500
00E1444/009 |C 3 23/05/2001 1
00E1444/010 |D 1 23/05/2001 29000 6000 n
00E1444/011 |D 2 23/05/2001 28000 6030
00E1444/012 |D 3 23/05/2001 29000 6090

07/02/2002

Mg o1

10f1



cliftonjun01.xls

CCWA ID Client ID |Sampled on Cl ECond
iICL1WAAA | IEC1WZSE

mg/L mS/m
01E0363/001 [A 1 21/06/2001| 24000 6900
01E0363/002 (A 2 21/06/2001| 25000 6910
01E0363/003 (A 3 21/06/2001| 23000 6890
01E0363/004 |B 1 21/06/2001| 22000 6280
01E0363/005 |B 2 21/06/2001| 23000 6480
01E0363/006 (B 3 21/06/2001 22000 6450
01E0363/007 |C 1 21/06/2001 20000 5690
01E0363/008 |C 2 21/06/2001| 20000 5920
01E0363/009 |C 3 21/06/2001| 22000 6090
01E0363/010 |D 1 21/06/2001| 21000 5460
01E0363/011 |D 2 21/06/2001| 20000 5560
01E0363/012 |[D 3 21/06/2001| 20000 5410
01E0363/013 |A 1 09/08/2001 5870
01E0363/014 |A 2 09/08/2001 5870
01E0363/015 |A 3 09/08/2001 5870
01E0363/016 B 1 09/08/2001 5540
01E0363/017 |B 2 09/08/2001 5570
01E0363/018 B 3 09/08/2001 5560
01E0363/019 |C 1 09/08/2001 4960
01E0363/020 |C 2 09/08/2001 4980
01E0363/021 |C 3 09/08/2001 4930
01E0363/022 |D 1 09/08/2001 4400
01E0363/023 |D 2 09/08/2001 4430
01E0363/024 |D 3 09/08/2001 4310

07/02/2002

<5

o/

o/

10f 1



clifjul0101E0122.xIs

CCWA ID Client ID Cl ECond
iCL1WAAA | IEC1WZSE

- mg/L mS/m
01E0122/001 |A1 21000 5010
01E0122/002 |A2 22000 4870
01E0122/003 |A3 22000 4830
01E0122/004 |B1 22000 4700
01E0122/005 (B2 22000 4710
01E0122/006 (B3 22000 4620
01E0122/007 |CA1 18000 4220
01E0122/008 |C2 20000 4310
01E0122/009 [C3 20000 4270
01E0122/010 (D1 17000 3780
01E0122/011 |D2 18000 3840
01E0122/012 |D3 18000 3870

07/02/2002

1of 1



clifsep0101E0387 .xls

CCWAID Client ID [Sampled on Cl ECond
iICL1WAAA | iEC1WZSE
mg/L mS/m
01E0387/001 |A1 20/09/2001 19000 4960
01E0387/002 |A2 20/09/2001 18000 4990
01E0387/003 |A3 20/09/2001| 19000 4880
01E0387/004 |B1 20/09/2001 19000 4880
01E0387/005 (B2 20/09/2001 19000 4880
01E0387/006 |B3 20/09/2001 19000 4750
01E0387/007 |C1 20/09/2001| 17000 4190 |
01E0387/008 |C2 20/09/2001 16000 4200
01E0387/009 |C3 20/09/2001 15000 3990
01E0387/010 |DA1 20/09/2001 14000 3660
01E0387/011 [D2 20/09/2001 14000 3630
01E0387/012 |D3 20/09/2001 13000 3590

07/02/2002

10of 1



oet ©/

clifoctnov01.xls

Vev/ ©]
CCWAID Client ID |Sampled on Cl ECond
ICL1WAAA | IEC1WZSE

mg/L ~ mS/m
01E0561/001 |A 1 12/10/2001| 17000 5140
01E0561/002 |A 2 | 12/10/2001| 17000 5150
01E0561/003 |A 3 | 12/10/2001| 17000 5100
01E0561/004 |B 1 12/10/2001| 17000 4950
01E0561/005 |B 2 12/10/2001| 18000 5070
01E0561/006 |B 3 12/10/2001| 18000 5030
01E0561/007 |C 1 12/10/2001| 15000 4470
01E0561/008 |C 2 12/10/2001| 16000 4780
01E0561/009 |C 3 12/10/2001| 17000 4730
01E0561/010 |D 1 12/10/2001| 14000 3990
01E0561/011 [D 2 12/10/2001| 14000 4120
01E0561/012 |[D 3 12/10/2001| 15000 3980
01E0561/013 |A 1 08/11/2001 5140
01E0561/014 (A 2 08/11/2001 5450
01E0561/015 [A 3 08/11/2001 5470
01E0561/016 |B 1 08/11/2001 5480
01E0561/017 |B 2 08/11/2001 5250
01E0561/018 |B 3 08/11/2001 5440
01E0561/019 |C 1 08/11/2001 5100
01E0561/020 |C 2 08/11/2001 5420
01E0561/021 |C 3 08/11/2001 5270
01E0561/022 |D 1 08/11/2001 5040
01E0561/023 |D 2 08/11/2001 5050
01E0561/024 |D 3 08/11/2001 5060

07/02/2002 10f1



cliftonchemdec01.xls

CCWA ID |ClientID [Sampled on Cl ECond
iICLIWAAAIEC1WZSE]
mg/L mS/m
01E0787/0|A1 12/12/2001| 23000 5170
01E0787/0|A2 12/12/2001| 21000 5170
01E0787/0|A3 12/12/2001| 21000 5180
01E0787/0|B1 12/12/2001| 22000 5130
01E0787/0[B2 12/12/2001| 22000 5170
01E0787/0/B3 12/12/2001| 22000 5220
01E0787/0/C1 12/12/2001| 22000 5260
01E0787/0/C2 12/12/2001| 22000 5280
01E0787/0|C3 12/12/2001| 23000 5430
01E0787/0,D1 12/12/2001| 23000 5430
01E0787/0,D2 12/12/2001| 22000 5530
01E0787/0|D3 12/12/2001| 22000 5570

07/02/2002

10of 1
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15/12/00

1050hrs

1315hrs

22/01/2001

A1
A2
A3

B1
B2
B3

C1
Cc2
C3

D1
D2
D3

A1
A2
A3

B1
B2
B3

C1
c2
C3

D1
D2
D3

TEMP DEPTH CLMgg

COND SAL TEMP CON SAL
TOP TOP TOP BTM BTM BTM
ms/cm  ppt C ms/cm ppt C Mtrs
489 299 26.1 49.2 30.9 26.1 0.6
493 30.1 25.1 49.2 300 24.9 1.6
494 30.2 259 490 299 25.0 1.2
49.8 304 263 50 305 263 0.5
494 30.2 255 497 303 255 0.8
496 303 26.7 50 305 264 0.4
50.6 30.5 26.3  50.1 306 26.2 0.8
49.7 303 266 50.1 306 265 0.8
50.5 310 29.1 50.6 31 291 0.25
49.7 303 28.0 49.7 303 279 04
489 299 27.2 498 304 269 0.3
498 304 286  50.1 306 284 04
ms/cm  ppt C ms/cm ppt Cc Mtrs
61.8 242 615 244 1
620 238 619 240 16
61.6 239 615 240 11
66.5 255 664 255 0.3
62.1 244 621 245 0.6
66.5 249 659 25 03
71.4 247 714 24.9 0.5
710 243 709 24.3 0.6
741 255 752 25.1 0.2
85.2 26.2 844 26.3 0.3
81.4 256 811 25.6 0.3
83.1 27.1 82.6 271 0.2

4120 al Chum {jwfx

393m ol Cctmdw“f*



/6/3)9/

g

MARCH | 2001 | GBP
SITE TIME | ANAL. | TOP TOP | B.CON | B. DEPTH | COMMENTS
CON | TEMP | MS/CM | TEMP | (M) DEPTH
MS/CM | C C GAUGE =
3.67TM 0 Colm !
Al CLM |[29.2 19.3 |[29.2 19.6 |3.67 \
GG
CcC
A2 CLM |[26.5 18.8 |[33.7 19.7 | 1.4
CcC
A3 CLM [26.3 18.3 |22.3 19.0 |0.6
CcC
B1 CLM | 69.4 204 |68.3 204 0.2
. CcC
B2 CLM |[69.4 20.2 | 69.5 204 |0.35
CcC
B3 CLM [679 24.1 |- = 0.05
CcC
Cl 1350 |CLM | 86.4 219 |85.6 220 |0.2 WPT 069
CC
C2 CLM |[87.0 212 | 83.1 20.0 |0.4
CcC
C3 CLM [45.9 259 |- - 0.05 WPT 071
CC
D1 1530 |CLM |- - - - 0.05
CC
D2 CLM |- = - ; 0.1
CC

CLM- Analysis from CALM Woodvale

CC- Analysis from Chemistry Centre



15/12/00 (
20/09/2000 24/10/2000  15/12/2000 22/01/2004_ 20/02/2001

A1 50.5 41.3 48.9 61.8 ——867.7 —
A2 50.4 41.6 49.3 62 68.3
A3 49.2 41.8 49.4 61.6 68.7
B1 50.1 41.3 49.8 66.5 68.3
B2 49.9 41.3 49.4 62.1 68.4
B3 48.5 41.3 49.6 66.5 68.2
C1 42.8 38.5 50 71.4 79.5
Cc2 42.7 38.6 49.7 71 81.8
C3 40.6 37.9 50.5 741 86.3
D1 37.7 33 49.7 85.2 na
D2 374 32.5 48.9 81.4 93
D3 36.8 31.9 49.8 83.1 na
BOTTOM

24/10/2000  15/12/2000 22/01/2001 20{02/2001
A1 50.4 41.4 49.2 61.5 67.5
A2 50.4 41.4 49.2 61.9 63.2
A3 49.4 41.4 49 61.5 65.5
B1 50.4 40.8 50 66.4 68.4
B2 49.8 40.8 49.7 62.1 68.2
B3 48.7 40.8 50 65.9 67.8
C1 442 38 50.1 71.4 79.4
C2 43.7 38.5 50.1 709 79.1
C3 40.7 37.9 50.6 75.2 86.5
D1 37.7 331 49.7 84.4 91.8
D2 37.4 32.5 49.8 81.1 94.9
D3 36.9 31.8 50.1 82.6 98.5

3.73




16/03/2001 18/04/2

na
69.4 na
69.4 na
67.9 na
86.4 na
87 na
45.9 na
na

na

na

16/03/2001 18/04/2001

na

na
na
na
na

na
68.3 na
69.5 na
na
85.6 na
83.1 na
na
na
na
na

76
120

na

123/05/2001

73.3
69.4
71.5
69.9
69.3
69.9
65.3
66.7
67.7
73.8

75
75.2

23/05/2001

73.3
68.3
70.9

69.9

66.1
66.7

73.8
75.2

21/06/2001
66.5
67.4
64.3
63.6
63.7
61.7
55.2
57.4
59.5
55.3 na
55.6 na
55.2 na

21/06/2001
65.9

61.2

64

63.4

58.7

55.3
58.5
55.3
55.3 na
55.6 na
55.9 na

19/07/2001
61.1

61.2

61.4

60

60.3

58.9

53.3

54.6

53.9

19/07/2001
60.8

61.2

61.4

60

60.3

58.3

53.4

54.9

53.9

09/08/2001
61.4
61.5
61.6
58.2
58.7
58.2
52.3
53.1
52.6
48.7
479
46.3

09/08/2001
61.3
60
61
58.1
58.8
58.8
52
53.1
52.5
48.5
47.9
46.3

20/09/2001
50.5
50.4
49.2
50.1
49.9
48.5
42.8
42.7
40.6
37.7
374
36.8

20/09/2001
50.4
50.4
49.4
50.4
49.8
48.7
44.2
43.7
40.7
37.7
37.4
36.9
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UINVE= ] LI Var el L) hm IS STEAS NN e e S QN “mf 2 s

., 7 O e )
mw? Cecer M 023/5//,07 @

DATE SITE EAST  NORTH |COND| SAL|TEMP | CON | SAL [TEMP  DEPTH’
TOP TOP| TOP BTM BTM|BTM
AUS G 66 AUS G 66| ms/cm ppt |C ms/cm ppt |C Mtrs
A1 373909 6375966 73-% /56 7331/%3:4 07
A2 373229 (9% 17-7 (8371 ] w5
A3 372708 75 /7" 70-9 )71 v-9Koe
|
B1 374648 6372890£9- 7 /9-6 - -~ i0-300
B2 374250 : £9-3 193 £9-9 | 79-9 |0-500
B3 373752 £9-9 199 _ _ O30
C1 375867 6368456653 /%-6 ¢6-/ |19/ |O-40O
c2 375670 (67 175 -7 175 |e-3w0 . 4
. ; - - 0 Z O | ZLan 2255
c3 375302 (77 f7-7 i
D1 377628 6364207|73-8 15 # 73-8|/6- 49330
D2 377272 750 V5.7 752 /5.8 |o-220
D3 376971 752 /L7 — - 2 50| 305 cave .
2= 4
ST FouN RoBD vzl
3. P T V4 9‘54@
NOTLE /é;o%»o cetl, TPS rez £ ot



DATE

23/6/01

SITE | TIME | ANALYSIS | TOP TOP | BOTTOM | BOTTOM | DEPTH
CON TEMP | CON TEMP
MS/CM | C C C

Al CALM 78.1 21 76.0 214 1.0
CC

A2 CALM E 216 |E 21.7 1.2
CC

A3 CALM E 239 |E 24.0 0.3
CC

Bl CALM E E 0.1
CC

B2 CALM E E 0.5
CC

B3 CAILM E E 0.05
CC

Cl CALM E E 0.05
CC

C2 CALM E E 0.3
CC

C3 CALM E E 0.05
CC

D] CALM E E 0.02
CC

D2 CALM E E 0.01
CC

D3 CALM -
CC -

“E” denotes Error in TPS conductivity meter recording
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DATE SITE EAST  NORTH |COND | SAL|[TEMP | CON | SAL [TEMP  DEPTH |

TOP TOP[TOP ' BTM ' BTM[BTM :

~ AUSG66 AUS G 66 |msicm | ppt ms/cm = ppt {C i Mtrs

A1 373909 6375966| (/- ¥ V3 ; /5] | [f-0i0 1040
A2~ 7373229 5r-5 /6 1477 |z-00C |

A3 372708 i-é / I5-3 11 41e
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ﬂ{%@/ﬁ 2 Goré

DATE | 2266t
SITE | TIME | ANALYSIS [TOP |[TOP |[BOTTOM | BOTTOM | DEPTH
CON | TEMP | CON TEMP
MS/CM | C C C

Al /75" |CALM 1?7 | go.5 (21%F.] 504 |- |71 -
CC

A2 CALM VY [4F-3S| S04 -3 1.1- 8
CC '

A3 CALM A9-2. | -4 A8 4, .4 {2
cC

Bl CAIM "+ 5o (| /b8  So-4| [&.9
CcC I

B2 CALM 499 |- 2 - 438 63 | O
cC ]

B3 CALM A s |les ~ %3 | 165 [0
e |

ci CAIM 1}, 42% js.g’& A2 169 |o-R
CC

c2 CALM 4R -F . _AF] W§ | o
CC

C3 CALM . Aeb | -] . 40-F 152 | -4
CC ‘

DI CAIM n'i. 32 3| L-C|. 37¢| [6-G| 0.5
cC

D2 CALM B4 | Jo-sT| 34 o S| O F
e

D3 CALM SR | -2 - g 62| &4
cC

“E” denotes Error in TPS conductivity meter recording

lilbfled 0 2760 5. 30
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R
DATE ! j2hofot | Gileemen A0 WW
SITE | TIME | ANALYSIS | TOP [ TOP | BOTTOM | BOTTOM | DEPTH
CON | TEMP | CON TEMP
MS/CM | C C C
Al /113 | CALM, G0 V79 \ugr |79 (A
(678
A2 |i[-9 |CALM ut¢ /79 |40 gt Ao
CC
A3 |yp0 |CALM _ |gyra | 7@ |vidfa  Vs7e5 | e
. cC
Bl . |i0ds |CAIM _ liwr /64 |47y | 609 050
CC
B2 |/p4) | CALM gp-f V76 |92 Al
CC | .
B3 _ |/0% | CALM Gy | 78 \xf-5 |/7-& |O7<e
) CC
Cl |t |CAIM __ |gpo | oy |R7 |27 |27%
cC 2 V] |-f /b
2 |®w; | CALM us+7 7.7 V457 /7
CC :
C3 950 | CALM. z<ses /77 |g5-3 (74 02
cC =
DI /o | CALM i p /7% | SP% /7 | Dese
cC
D2 oo CALM oo \/77 . o/ 27 A
cC
D3 [oes | CALM 237, s | 7P /7 F | O°%
CcC
“B” denotes Error in TPS conductivity meter recording
rds ’ i ; ()
%7/ — 540 %m//?’ o -

0D 1
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DATE /Z/'L ol SAMPLER ) £ n J/M,Q/Q{
ez W'Z e U OO

SITE EAST NORTH EAST  NORTH |CONDJSAL|TEMP|CON |SAL |TEMFDEPTH| 7/M&=
TOP |TOP| TOP |BTM |BTM|BTM

WGS84 WGSB84 AUS G 66 AUS G 66 |ms/cmippt | C ms/cm [ppt |C Mirs
A1 374048 6376114 373909__ 6375966]5 8- O 12 415%-3] |22 0|pey V2 vo
A2 373368 _...373229 5% & 120159 26 | /52
A3 372847 372708 5%4 | 1272-4 (58" 5 2 FIg | 115
B1..___ 374787637038 374648 637289028 7 231158 72-41 0 #¢ | 1200
B2.....374389 . _ 374250 586 228 |59 7 22:5 | 0-7%
B3 373891 373752 59-2 24- | |59- 4 y- 0| 03 | I1HY
C1_ 376001 6368604 375867 _6368456|57- .9 1-%l60-3 21-6l0€7
G2 375809 375670 ¢,Oo-0 21-6 [¢0-2 2/-3 10-78 .
C3____ 375441 375302 6/-8 237 . o-.zf;:,_ ,,,,,,.,% ﬁ-?
D1 . 377767 6364355 __ 377628 6364207\4!°7"|  |21-% |6/ 4 2/.510-38 | 1o-%5
D2 377411 377272 63> 206,63 7 20-5 |0 Y
D3 377110 376971 $%5-2 21-/ 1634 2t-l |2-28 |10 25

lad ol ,g 7S §O-Frmy

2 7bvms fom (%427««15) e 1. 75m5 @ 22-4%
M oK G n /032/



Lake Clifton Conductivity Readings

Reading (mS/cm)




DATE
22/01/01

SITCOND SAL
TOP
ms/cm  ppt

A1
A2
A3

B1
B2
B3

C1
Cc2
C3

D1
D2
D3

61.8
62
61.6

66.5
62.1
66.5

71.4
71
741

85.2
81.4
83.1

TOP

TEMP CON
BTM
ms/cm ppt

242 615
23.8 619
239 615
255 66.4
244 621
249 659
247 714
243 709
255 75.2
262 844
2566  81.1
271 82.6

244
24
24

25.5
24.5
25

24.9
243
251

26.3
256
271

TEMP DEPTH

BTM 3.93

1
1.6
11

0.3
0.6
0.3

0.5
0.6
0.2

0.3
0.3
0.2



N T L
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DATE | 2ot | G eng % _
SITE | TIME | ANALYSIS | TOP | TOP |BOTTOM | BOTTOM | DEPTH
CON | TEMP | CON TEMP  [f725
MS/CM | C € €
Al /()3 | CALM w9 V79 \ ygy 1729 [2
i e
A2__[//-4 [CALM o /79 |we ¢ | Ao
ce
A3 |00 gALM 9.2 | g [ ita  |y7ep | Ot
- C
Bl |05 |CAIM  Yimr |44 \4rr | &9 04
cC
B2 |30 |CALM gp-f /76 | 497 /7 oo
ce | ,
B3 |/0)5 | CAIM e |, 78 |\ p-5 |/7-& |Oso
cC
Cl 930 | CALM w4 | P 4 O 72
CC 3.0 o7 P-4 VAE |
C2 |dw; |CALM g7 N7 7 4527 /77 G- 9
CC :
C3 |75 |CAIM. %523 /77 453 /745 De -
cc - |
DI forg | CALM gio ke | 124 | b /7% | Dese
CC |
D2 lase CALM Yoo V(77 . G-/ S 7 O
€c
D3 |l | CALM 3% s | &P /78 | 0%
CC -

“E” denotes Error in TPS conductivity meter recording

Yt g5 a0 hon 17 S0




cliftonall.xis

01E0363/002 |A 2 21/06/2001| 25000 6910
01E0363/003 (A 3 21/06/2001| 23000 6890
01E0363/004 |B 1 21/06/2001| 22000 6280
01E0363/005 |B 2 21/06/2001| 23000 6480
01E0363/006 B 3 21/06/2001| 22000 6450
01E0363/007 |C 1 21/06/2001| 20000 5690
01E0363/008 |C 2 21/06/2001| 20000 5920
01E0363/009 |C 3 21/06/2001| 22000 6090
01E0363/010 |D 1 21/06/2001| 21000 5460
01E0363/011 |D 2 21/06/2001| 20000 5560
01E0363/012 |D 3 21/06/2001| 20000 5410
01E0122/001 |A1 31/07/2001| 21000 5010
01E0122/002 |A2 31/07/2001| 22000 4870
01E0122/003 |A3 31/07/2001| 22000 4830
01E0122/004 |B1 31/07/2001| 22000 4700
01E0122/005 [B2 31/07/2001| 22000 4710
01E0122/006 (B3 31/07/2001| 22000 4620
01E0122/007 |C1 31/07/2001| 18000 4220
01E0122/008 |C2 31/07/2001| 20000 4310
01E0122/009 |C3 31/07/2001| 20000 4270
01E0122/010 |DA1 31/07/2001| 17000 3780
01E0122/011 [D2 31/07/2001| 18000 3840
01E0122/012 |D3 31/07/2001| 18000 3870
01E0363/013 |A 1 09/08/2001 5870

01/02/2002

10f 1



4’ . éﬁﬁfw

Lake Clifton 24/10/2000
G Pearson .
Northing SITE Contop Saltop Temptop Con bottom Salbottom Temp bottom  depth
(B. Knott) ms/cm  ppt C ms/cm ppt C m
6375966 A1 414 249y 2137 41.3 7 24.9 " 2117 0.7
A2 414/ 25 / 208/ 4167 25 7 206 14
A3 4147/ 25 v 2097 418 / 252 7 203 / 2
6372890 B1 408/ 246/ 2217 4137 248/ 2167  0.86 f
B2 408/ 2467 214 // 41.3// 249 / 21Y 12
B3 408/ 246/ 219 413 24.9 217/ 055/
6368456 C1 38/ 228/ 2167 385/ 23 f 215/ 115 ¥
c2 385/ 231/ 217/ 38.6// 23.1 217 j 1.15 f
C3 379/ 226/ 224/ 37.9 227/ 224 0.57
6364207 D1 331/ 196/ 225/ 337 196 / 2267/  0.83 '/
D2 325/ 19017/ 2257 325/ 191 / 2277 097

D3 318/ 188/ 231/ 319/ 188 / 231/ 07/

Brtlec Zecihoy S bty off  Lif

A CCLp
506D



(e Convde  Jhmecrs of  Meps fo3r5

CCWA ID 'ClientiD | CO3| Ca Cl Fe [HCO3/Hardness| K | Mg | Mn [N_NO3| Na |SO4 S|SiO2 Si| pH alON_BAL
Img/L mg/lL mg/L | mg/L Img/L| mg/L |mg/L mg/L| mg/L | mg/lL img/L| mg/L | mg/ll | ’ %
00E0553/001 |A 1 | <2 | 437 |16000| 0.06 | 201 | 5400 | 270 |1050| <0.02| 0.02 |8510| 1910 25 8, -23
00E0553/002 (A 3 | <2 | 432 |16000| 0.06 | 220 5300 267 |1030| <0.02| 0.01 |8430| 1740 | 26 | 8 -0.6
00E0553/003 B 1 | <2 | 434 |15000| 0.06 | 220 5400 268 1040| <0.02| 0.01 (8550 1750 @26 8 | 29
00E0553/004 B 3 | <2 | 461 [15000/ 0.05 | 214 | 5400 266 | 1030| <0.02| 0.01 |8460| 1730 | 26 |[8.1 1.8
00E0553/005 |C 1 | <2 | 394 |14000| 0.05 | 201 4900 | 245 | 948 | <0.02| 0.01 |7830| 1600 26 | 8 1.4
00E0553/006 |C 3 <2 | 388 [13000| 0.05 | 195 4800 | 244 | 939 | <0.02| 0.01 |7850 1580 25 |8.1 3.9
00E0553/007 D 1 36 | 329 [12000| <0.05| 73 | 4100 207 | 797 | <0.02| 0.01 |6700| 1350 21 8.4 14
00E0553/008 D 3 48 | 317 (11000 <0.05| 24 | 4000 | 200 | 776 | <0.02| 0.01 [6470/ 1320 | 19 (88| 22

/,’ |

,ﬂx? V4 ad f?/ /4/&7 fogc /4 MMM# psaelTs
%y? HE Greinn seorly /u/ﬂﬁ«/m&/ /%é'ﬂb / Zey }-/ﬂy’aj,



CCWAID  [Client ID/CO3[ Ca | Cl | Fe |HCO3|Hardness, K | Mg | Mn |N_NO3| Na

__ ’mg/L mg/L| mg/L | mg/ | mglL | mglL. |mg/L mgl' mglL | mg/L |mglL
00E0553/001 |A 1 | <2 | 437 |16000| 0.06 | 201 5400 | 270 |1050| <0.02| 0.02 |8510
00E0553/002 [A3 | <2 | 432 [16000| 0.06 | 220 | 5300 | 267 [1030 <0.02| 0.01 8430
00E0553/003 B 1 ‘ <2 | 434 |[15000| 0.06 | 220 5400 | 268 | 1040| <0.02| 0.01 |8550
00E0553/004 B 3

<2 | 461 |15000| 0.05 | 214 | 5400 | 266 |1030| <0.02| 0.01 |8460

00E0553/005 (C1 | <2 [ 394 [14000| 0.05 | 201 | 4900 | 245|948 | <0.02| 001 |7830
00E0553/006 [C3 | <2 | 388 |13000| 0.05 | 195 | 4800 | 244 | 939 | <0.02| 0.01 [7850
00E0553/007 D1 | 36 | 329 [12000( <0.05| 73 | 4100 | 207 | 797 | <0.02| 0.01 [6700

00E0553/008 [D 3 | 48 | 317 |11000| <0.05/ 24 4000 | 200 | 776 | <0.02| 0.01 |6470




Chns Connke Jmoers of  fopv for15

CCWA ID Client!D | CO3| Ca | CI Fe |[HCO3|Hardness| K | Mg | Mn [N NO3| Na |SO4_S|SiO2_Si| pH | alON_BAL
mg/L mg/Li mg/L | mg/L |{mg/L| mglL mg/L mg/L| mg/L | mg/L img/L| mg/L | mglL %
00E0553/001 |A 1 <2 | 437 [16000| 0.06 | 201 5400 | 270 |1050| <0.02| 0.02 |8510| 1910 25 8 -2.3
00E0553/002 |A 3 <2 | 432 |16000| 0.06 | 220 5300 | 267 |1030| <0.02| 0.01 |8430| 1740 26 8 -0.6
00E0553/003 |B 1 <2 | 434 |15000| 0.06 | 220 5400 | 268 |1040| <0.02| 0.01 [8550| 1750 26 8 29
00E0553/004 |B 3 <2 | 461 [15000| 0.05 | 214 5400 | 266 |1030| <0.02| 0.01 |8460| 1730 26 8.1 1.8
00E0553/005 |C 1 <2 | 394 |14000| 0.05 | 201 4900 | 245 | 948 | <0.02| 0.01 |7830| 1600 26 8 1.4
00E0553/006 |IC 3 <2 | 388 |13000| 0.05 | 195 4800 | 244 | 939 | <0.02| 0.01 |7850| 1580 25 (8.1 3.9
00E0553/007 D 1 36 | 329 |12000| <0.05| 73 4100 | 207 | 797 | <0.02| 0.01 |6700| 1350 21 8.4 14
00E0553/008 |D 3 48 | 317 |11000| <0.05| 24 4000 | 200 | 776 | <0.02| 0.01 [6470| 1320 19 8.8 2.2

yﬁ.

T A orwed /4%7 foge A MMM’ rae 5
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Lake Clifton 24/10/2000
G Pearson .
Northing SITE Contop Saltop Temptop Con bottom Sal bottom Temp bottom
(B. Knott) ms/cm  ppt C ms/cm ppt C
6375966 A1 414 249 213 41.3 249 211
A2 414 25 20.8 416 25 20.6
A3 414 25 209 41.8 25.2 20.3
6372890 B1 408 246 221 41.3 24.8 216
B2 408 246 214 413 249 21
B3 408 246 21.9 41.3 249 217
6368456 C1 38 228 216 38.5 23 215
c2 385 231 21.7 38.6 231 217
c3 379 226 224 37.9 227 224
6364207 D1 33.1 19.6 25 33 19.6 226
D2 325 19.1 225 325 19.1 227
D3 318 188 231 31.9 18.8 23.1

depth
m

0.7
1.4
2

0.86
1.2
0.55

1.15
1.15
0.57

0.83
0.9
0.7

Bordce bty [Irlirily off Life g G C P
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Dffor

(L)

Defllfocyo > 747

DATE | 2383
SITE | TIME |ANALYSIS [TOP [TOP |[BOTTOM | BOTTOM | DEPTH
CON | TEMP | CON TEMP
MS/CM | C C C

Al /75~ | CALM §6.5 12131 <04 |- [F.1 T3]
CcC

A2 CAIM 0.« [1F-3| 504 13 1.7 8
CcC I '

A3 CALM 49-2 | -4 A9 4, k-4 | [ .2
cC

Bl CALM Fo - | /fa-gl SoO4] 1.9 o8
cC

B2 CALM 499162 - 4983 [6-3 ) 8
cC :

B3 CALM AR s jes  4%-3 | 16-8 [0~
CC |

Ci CAIM __, 42°% /e-{i Ar2| 169 o’
cc

2 CALM A2+ | 3. A3+ S | Lo
CcC |

C3 CALM . A b | K- . 407 152 | o4
CC ‘

D1 CALM E2 | LG 37 LC o
cC

D2 CALM 2BF4 | -5 3F4 5| O F
= \

D3 CALM 368 -3l -l 6.3 | &4
cC

“E” denotes Error in TPS conductivity meter recording

lihbled 2 7015 2@/7
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Department of Conservation and Land Management

Woodvale Research Centre
Wildlife Place (Ocean Reef Road Woodvale)

PO Box 51
Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mob. 0418345268
To: Jenny McGuire
Chemistry Centre
From: Grant Pearson
Woodvale

Date: 17/10/2000
Subject: Lake Clifton samples

I would be grateful if you would please analyse the accompanying-eight— 5-
surface water samples from Lake Clifton for conductivity ard-lenic

cempeositien-tmajerions).

! ' ' /Y, ﬂ%//ﬁ”/
j”'d ,gf/ﬁ//ag (/70344,) /’Wf &///4/

Mozer Yorerg /,;;7)%, L o] o Jeo /Pl

//{%yew/ Y &/M G2 /7%/ % N

/ }/// / [0 /{Vﬂaf /@// /V 7y / P

T o §L Y /4 Srda

25mfls Al Ul g1 v AS
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Your Ref :

Our Ref :
EnquirL;es feoo1E0561; 3.1.1 C H EMISTRY

TelephoneJenny McGuire CENTR E

Fresearch Centre Manager

Department of Conservation and Land Management
PO Box b1

WANNEROO

WA 6065

Attention : G Pearson

Report on:

24 samples of water received on 13 November 2001

Analyte Cl ECond
Unit mg/L mS/m
CCWA ID Client ID Sampled

01E0561/001 A1 12/10/01 17000 5140
01E0561/002 A 2 12/10/01 17000 5150
01E0561/003 A3 12/10/01 17000 5100
01E0561/004 B 1 12/10/01 17000 4950
01E0561/005 B 2 12/10/01 18000 5070
01E0561/006 B 3 12/10/01 18000 5030
01E0561/007 C 1 12/10/01 15000 4470
01E0561/008 C 2 12/10/01 16000 4780
01E0561/009 C 3 12/10/01 17000 4730
01E0561/010 D1 12/10/01 14000 3990
01E0561/011 D 2 12/10/01 14000 4120
01E0561/012 D3 12/10/01 15000 3980
01E0561/013 A1 08/11/01 - 5140
01E0561/014 A 2 08/11/01 - 5450
01E0561/015 A 3 08/11/01 - 5470
01E0561/016 B 1 08/11/01 - b480
01E0561/017 B2 08/11/01 - 5250
01E0561/018 B3 08/11/01 - 5440
01E0561/019 C 1 08/11/01 - 5100
01E0561/020 C 2 08/11/01 - b420
01E0561/021 C 3 08/11/01 - b270
01E0561/022 D1 08/11/01 - 5040
01E0561/023 D 2 08/11/01 - 5050
01E0561/024 D 3 08/11/01 - 5060

Analyte Method Description

Cl iICLTWAAA Chloride
ECond iECTWZSE Electrical Conductivity, 25 degrees celcius.

01E0561 1/2
20 November 2001

Chemistry Centre (WA)

125 Hay Street, East Perth,Western Australia 6004 Telephone (08) 9222 3177 Facsimile (08) 9325 7767
ABN 40-991-885-705 Email: chemistry@ccwa.wa.gov.au Website: www.ccwa.wa.gov.au



Chemistry Centre of Western Australia
Environmental Chemistry Section

REPORT OF EXAMINATION

These results apply only to the sample(s) as received.

Unless arrangements are made to the contrary, these samples
will be disposed of after 60 days of the issue of this

report.

The results presented in this report have been emailed in an
excel spreadsheet format. If you did not receive this please
contact Jenny McGuire on 08 92223019.

Principal Chemist
Environmental Chemistry Section

20 November 2001

01E0561 2/2
20 November 2001
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ok CHEMISTRY

Enquiries 10O1E0787; 3.1.1

Telephone Jenny McGuire CENTR E

ﬁasearch Centre Manager

Department of Conservation and Land Management
PO Box 51

WANNEROO

WA 6065

Attention : G Pearson

Report on:

12 samples of water received on 8 January 2002

01E0787/001 Clifton
01E0787/002 Clifton
01E0787/003 Clifton
01E0787/004 Clifton
01E0787/005 Clifton
01E0787/006 Clifton
01E0787/007 Clifton
01E0787/008 Clifton
01E0787/009 Clifton
01E0787/010 Clifton
01E0787/011 Clifton
01E0787/012 Clifton

Analyte Cl  ECond
Unit mg/L  mS/m
CCWA ID Client ID Sampled

01E0787/001 A1 12/12/01 23000 5170
01EQ0787/002 A2 12/12/01 21000 5170
01E0787/003 A3 12/12/01 21000 5180
01E0787/004 B1 12/12/01 22000 5130
01E0787/005 B2 12/12/01 22000 5170
01E0787/006 B3 12/12/01 22000 5220
01E0787/007 C1 12/12/01 22000 5260
01E0787/008 C2 12/12/01 22000 5280
01E0787/009 C3 12/12/01 23000 5430
01E0787/010 D1 12/12/01 23000 5430
01E0787/011 D2 12/12/01 22000 5590
01E0787/012 D3 12/12/01 22000 5570

Analyte Method Description

Cl iCLTWAAA Chiloride
ECond IiEC1WZSE Electrical Conductivity, 25 degrees celcius.

01E0787 1/2
16 January 2002

Chemistry Centre (WA)

125 Hay Street, East Perth,Western Australia 6004 Telephone (08) 9222 3177 Facsimile (08) 9325 7767
ABN 40-991-885-705 Email: chemistry@ccwa.wa.gov.au Website: www.ccwa.wa.gov.au



Chemistry Centre of Western Australia
Environmental Chemistry Section

REPORT OF EXAMINATION

These results apply only to the sample(s) as received.

Unless arrangements are made to the contrary, these samples
will be disposed of after 60 days of the issue of this

report.

The results presented in this report have been emailed in an

excel spreadsheet format. If you did not receive this please
contact Jenny McGuire on 08 92223019.

/
Pringipal Chemist

Environmental Chemistry Section

16 January 2002

01E0787
16 January 2002

2/2



Department of Conservation and Land Management

WA Wildlife Research Centre
Wildlife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Jenny McGuire

Chemistry Centre
From: Grant Pearson

Research Centre Manager
Date: 23/10/01

Subject: Lake Clifton —24 samples from October and November 2001

| would be grateful if you would analyse the accompanying 12 samples of
water from Lake Clifton taken on October 12 2001 for conductivity and
chloride and the twelve samples taken on November 8 for conductivity.

Many thanks

Grant Pearson



Your Ref :
Our Ref CHEMISTRY
Enquiries QOE1 444; 3.1.1 i
Telephord@NNY McGuire C E N T R E
Research Centre Manager
Department of Conservation and Land Management
PO Box 51
WANNEROO
WA 6065
Attention : G Pearson
Report on:
12 samples of water received on 29 May 2001
Analyte Ci ECond NS
Unit mg/L  mS/m
CCWA ID Client ID Sampled
00E1444/001 A1 23/05/01 29000 6110 -
00E1444/002 A 2 23/05/01 28000 6010 -
0OE1444/003 A3 23/05/01 28000 5980 -
00E1444/004 B 1 23/05/01 27000 5770 -
O0OE1444/005 B2 23/05/01 26000 5820 -
O0E1444/006 B3 23/05/01 26000 5710 -
00E1444/007 C1 23/05/01 24000 5410 -
00E1444/008 C 2 23/05/01 24000 5500 -
O0E1444/009 C3 23/05/01 - -1
00E1444/010 D1 23/05/01 29000 6000 -
00E1444/011 D2 23/05/01 28000 6030 -
00E1444/012 D3 23/05/01 29000 6090 -
Analyte Method Description
Cl iCLITWAAA Chloride
ECond iEC1WZSE Electrical Conductivity, 25 degrees celcius.
NS iNo Sample Sample not received

These results apply only to the sample(s) as received.

Unless arrangements are made to the contrary, these samples
will be disposed of after 60 days of the issue of this

report.

OOE1444 1/2
13 June 2001
Chemistry Centre (WA)

125 Hay Street, East Perth,Western Australia 6004 Telephone (08) 9222 3177 Facsimile (08) 9325 7767
ABN 40-991-885-705 Email: chemistry@ccwa.wa.gov.au Website: www.ccwa.wa.gov.au
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DATE SAMPLER

SITE EAST NORTH EAST NORTH COND SAL TEMP CON SAL TEMP DEPTH
TOP TOP TOP BTM BTM BTM
WGS84 WGS84 AUS G66 AUS G 66 ms/cm ppt C ms/cm ppt C Mtrs
A1 374048 6376114 373909 6375966

A2 373368 373229
A3 372847 372708
B1 374787 637038 374648 6372890
B2 374389 374250
B3 373891 373752
C1 376001 6368604 375867 6368456
C2 375809 375670
C3 375441 375302

D1 377767 6364355 377628 6364207
D2 377411 377272
D3 377110 376971

W/

i



Your Ref :
Our Ref : CHEMISTRY
Enquiries TOO:OE‘| 347;3.1.1
Te|ephone-j:enny McGuire C E N T R E
Research Centre Manager
Department of Conservation and Land Management
PO Box 51
WANNEROO
WA 6065
Attention : G Pearson
Preview Report on:
2 samples of water received on 4 May 2001
Analyte ECond K N_total
Unit mS/m mg/L  mg/L
CCWA ID Client ID Sampled
00E1347/001 WRC 2  10/04/01 150 118 100
0O0E1347/002 WRC 2 10/04/01 159 125 110
Analyte Method Description
ECond IECTWZSE Electrical Conductivity, 25 degrees celcius.
K iIMET1WCIP Potassium.
N_total iNPTWTFIA Nitrogen, persulphate total by FIA
These resuits apply only to the sample{(s) as received.
Unless arrangements are made to the contrary, these samples
will be disposed of after 60 days of the issue of this
report.
The resuits presented in this report have been emailed in an
excel spreadsheet format. If you did not receive this please
contact Jenny McGuire on 08 92223019.
Environmental Chemistry Section
11 May 2001
OOE1347 11
11 May 2001

125 Hay Stree
ABN 40-991-885-705

Chemistry Centre (WA)
t, East Perth, Western Australia 6004

Telephone (08) 9222 3177 Facsimile (08) 9325 7767
Email: chemistry@ccwa.wa.gov.au Website: www.ccwa.wa.gov.au



Your Ref CHEMISTRY

Our Rels 3 E1346; 3.1.1

E iri g
aerslenny McGuire CENTRE

Hesearch Centre Manager

Department of Conservation and Land Management
PO Box 51

WANNEROO

WA 6065

Attention : G Pearson

Report on:

,.-;/z//o”
11 samples of water received on 4 May 2001
Analyte ECond
Uni¢ mS/m
CCWA ID Client ID
OOE1346/001 A1 8210
OOE1346/002 A2 8200
OOE1346/003 A 3 8210
O0OE1346/004 B 1 8480
00E1346/005 B 2 8300
O0OE1346/006 B3 8070
O0E1346/007 C1 7650
O0OE1346/008 C 2 9370
OOE1346/009 C 3 9440
00E1346/010 D1 17500
OOE1346/011 D 2 15100
Analyte Method Description
ECond IEC1WZSE Electrical Conductivity, 25 degrees celcius.
These results apply only to the sampie(s) as received.
Unless arrangements are made to the contrary, these samples
will be disposed of after 60 days of the issue of this
report.
Environmental Chemistry Section
11 May 2001
OOE1346 1/1
11 May 2001

Chemistry Centre (WA)

125 Hay Street, East Perth,Western Australia 6004 Telephone (08) 9222 3177 Facsimile (08) 9325 7767
ABN 40-991-885-705 Email: chemistry@ccwa.wa.gov.au Website: www.ccwa.wa.gov.au



Department of Conservation and Land Management

Woodvale Research Centre
Wildlife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Jim Lane
From: Grant Pearson
Date: 23/1/01

Subiject: Lake Clifton Survey

A survey to obtain conductivity and samples of lake waters along transects A, B, C, and D at
Lake Clifton was carried out on Monday January 22 2001. Water level on the CALM depth
gauge was 3.93. Wind strength was 20-30 K/h causing considerable wave action that may
affect the accuracy of the depth reading. A volunteer Mr Jeff Hansen assisted me.

Surface water had receded about 50 metres beyond the reed line. No conductivities were

recorded in this shallow zone.

Site Al was dry so a reading was taken about 10 metres due west of the normal site.

A 3.6 metre dinghy with 15 HP 4 stroke outboard was launched from the western most part of
the jetty. Future surveys during periods of water level below 3.9 metres should be carried out

using canoe or ski.

Sites at transect D were accessed by rowing from about 1 km north of the transect.

Water samples were collected from the top 15 cm and conductivity and temperature were
recorded at each at each sample site. Dr Jeff Turner will be consulted for advice on his return
from leave on the nature of analyses that should take place. In the meantime the samples
have been frozen and will remain at Woodvale.

Algal (Chara?) growth on the lakebed at transect 1 was less common than previous visits.

Waterbirds were not actively counted during the survey but it appeared that nhumbers
continued to be quite high. Approximate counts for the main species are:
Pacific Black Duck 500

Grey Teal 1000
Australian Shelduck 1500
Musk Duck 300
Maned Duck 2
Black Swan 1500
Red Necked Stint 50
Medium waders 100
Small waders 100
Greenshank 5

An account of the conductivities recorded is appended.

¥l
/
/ A
b /
See  Ja_

Grant Pearson



DATE
22/01/01

SITE EAST NORTH COND SAL TEMP CON SAL TEMP DEPTH
TOP TOP TOP BTM BTM BTM 3.93

AUS G 66 AUS G 66 ms/cm ppt C ms/cm ppt C Mtrs

A1 373909 6375966 61.8 242 615 24.4 1
A2 373229 62 238 619 24 1.6
A3 372708 61.6 239 615 24 1.1
B1 374648 6372890 66.5 255 664 255 0.3
B2 374250 62.1 244 621 245 0.6
B3 373752 66.5 249 65.9 25 0.3
C1 375887 6368456 7.4 247 714 24.9 0.5
Cc2 375670 71 243 709 24.3 0.6
C3 375302 741 255 752 251 0.2
D1 377628 6364207 85.2 26.2 844 26.3 0.3
D2 377272 81.4 256 811 25.6 0.3

D3 376971 83.1 271 826 271 0.2



CCWAID  |[Client ID ECond | CO3 Ca | Fe

' - | |EC1WZSE IALKIWAT! | IMETIWCIP | ICLIWAAA | iIMET1WCIP

) ' mS/m mg/L mg/L mg/L mg/L

00E0523/001 |Lake Clifton Shore ' 3990 |
00E0523/002 |Lake Clifton 12m 4020 ;
00E0523/003 |Lake Ciifton 20m | 3930 1 -
00E0523/004 |Lake Clifton 30m 4050 l
00E0523/005 |Lake Clifton 40m 4050 i
00E0523/006 |Lake Clifton 50m 4080 ) |
00E0523/007 |Lake Clifton 60m 3990 B {
00E0523/008 |Lake Ciifton 70m | 4100 . i ]
00E0523/009 Lake Clifton A1 4050 <2 442 15000 | <0.25
00E0523/010 |Lake Clifton A3 4090 <2 450 15000 | <025
00E0523/011 |Lake Ninin 13100 1

\
\
{

N
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DATE SITE EAST NORTH COND

AUS G 66 AUS G 66 ms/cm

A1 373909 6375966
A2 373229
A3 372708

B4 374648 6372890
B2 374250
B3 373752

C1 375867 6368456
C2 375670
Cc3 375302

D1 377628 6364207
D2 3772712
D3 376971

WESRY EOumpbLenT COORDS

740YT
Al 437411 %

A2 373368
6378/1Y

A3 372847
L3761

5] 37¥7€7
£37303%

Bl 37H3%9
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B3 373%9/
637303%

¢ 374 Qo6
L36B60Y

c2 375809
£368L0H

C2> 37544/
636360

SAL TEMP CON SAL TEMP DEPTH
TOP TOP BTM BTM BTM
ppt C ms/cm ppt C Mtrs
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SURVEY LONDUETED BY ALAN CLARKE  23/5/01

s

o, W7 ﬂ Ocecer /< . (22/
DATE SITE EAST  NORTH |COND | SAL|TEMP | CON SAL [TEMP  DEPTH
TOP | TOP|TOP | BTM | BTM|BTM
AUS G 66 AUS G 66| ms/icm ppt | C ms/cm Ppt Cc Mtrs
A1 373900 6375966 733 | /%6 733(/2/ 07 |
A2 373229 (9-4: 17~/ g3 (171 (745 |
A3 372708 7,5 | /74 70:9 17-1 v -9Koe|
i [
I 'l [
B1 374648 637289057-‘?’ /9-€ | - - 0300 |
B2 374250 £9-3 19- £9:9 |/9-9 0500
B3 373752 69-9 | /99 - _ lozoe
t
C1 375867 63684565 3 | /%6 6c- 1 J/(“/",/. iyt
C2 375670 £6-7 | 17°5 LE-T 175 |0'35’0
c3 375302 § 77 197 - - e ZGam 2222 <
|
|
D1 377628 6364207/ 73°¢ 15 # 738 |/ 40330
D2 377272 750 /5.7 752 |15.8 |0 220
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Department of Conservation and Land Management

Woodvale Research Centre
wildlife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Chemistry Centre
\

From: Grant Pearson

Date: . 28 Feb 2001

Subject: Lake Clifton analyses

| would be grateful if you would analyse the accompanying 34 samples from Lake Clifton for

conductivity and chloride.
The samples are marked according to date and sample site location.

15/12/00 12 samples
22/01/01 12 samples
19/01/01 10 samples

Grant Pearson



cliftonmar2001.XLS

CCWA ID Client ID [Sampled on Cl ECond
iICLIWAAA | iIEC1WZSE
mg/L mS/m
00E1224/001 |A 1 16/03/2001| 30000 7080
00E1224/002 (A 2 16/03/2001| 30000 7010
00E1224/003 |A 3 16/03/2001| 30000 6970
00E1224/004 B 1 16/03/2001| 29000 7160
00E1224/005 |B 2 16/03/2001| 29000 7070
00E1224/006 |B 3 16/03/2001| 27000 6800
(00E1224/007 |C 1 16/03/2001| 41000 8730
00E1224/008 [C 2 16/03/2001| 40000 | 8740
00E1224/009 [C 3 16/03/2001| 38000 9020
00E1224/010 [D 1 16/03/2001| 78000 13500
00E1224/011 |D 2 16/03/2001| 65000 11900

04/04/2001

10f1



Your Ref : .
Our Relake Clifton

Enquiries 1ddOE1224; 3.1.1
TelephoneJenny McGuire

Iﬂzsearch Centre Manager

Department of Conservation and Land Management
PO Box 51

WANNEROO

WA 6065

Actention : G Pearson

Report on:

11 samples of water received on 30 March 2001

Analyte Cl ECond
Unit mg/L  mS/m
CCWA ID Client ID Sampled

O0E1224/001 A1 16/03/01 30000 7080
0O0E1224/002 A 2 16/03/01 30000 7010
00E1224/003 A 3 16/03/01 30000 6970
00E1224/004 B 1 16/03/01 29000 7160
0O0E1224/005 B2 16/03/01 29000 7070
0O0E1224/006 B3 16/03/01 27000 6800
00E1224/007 C1 16/03/01 41000 8730
O0E1224/008 C 2 16/03/01 40000 8740
00E1224/009 C3 16/03/01 38000 9020
00E1224/010 D1 16/03/01 78000 13500
00E1224/011 D2 16/03/01 65000 11900

Analyte Method Description

Cl iCLTWAAA Chloride
ECond I(EC1WZSE Electrical Conductivity, 25 degrees celcius.

These results apply only to the sample(s) as received.

Unless arrangements are made to the contrary, these samples
will be disposed of after 60 days of the issue of this

report.

The results presented in this report have been emailed in an
excel spreadsheet format. If you did not receive this please
contact Jenny McGuire on 08 92223019.

00E1224 1/2
3 April 2001



Chemistry Centre of Western Australia
Environmental Chemistry Section

REPORT OF EXAMINATION

nvironmental Chemistry Section

3 April 2001

00E1224
3 April 2001

2/2



o
CCWAID ClientiD| ECond
iIEC1WZSE
mS/m
00E1346/001 (A 1 8210
00E1346/002 (A 2 8200
00E1346/003 (A 3 8210
00E1346/004 B 1 8480
00E1346/005 B 2 8300
00E1346/006 (B 3 8070
00E1346/007 |C 1 7650
00E1346/008 |C 2 9370
00E1346/009 |C 3 9440
00E1346/010 |D 1 17500
00E1346/011 [D 2 15100

16/05/2001

00E1346.xls

?(.‘

10f1
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15/12/00

1050hrs

1315hrs

A1
A2
A3

B1
B2
B3

C1
c2
C3

D1
D2
D3

EAST

AUSG66 AUSG 66 m

373908
373229
372708

374648
374250
373752

375867
375670
375302

377628
377272
376971

NORTH COND SAL TEMP CON SAL
TOP TOP TOP BTM BTM
aﬂcm' ppt c ms/cm  ppt
6375066 / 489 \ 299 261 49.2 30
493 | 304 251 492 30
494 | 302 259 49 299
6372890 49.8 | 304 263 50 305
494 302 255 497 303
| 496 303 267 50 305
6368456 | 50| 305 263 501 306
| 497 303 266 50.1 306
50.5 31 291 506 31
6364207 | 49.7 303 28 497 303
| 489 299 272 498 30.4
\ 49.8 304 286 501 306

TEMP DEPTH
BTM 4.12M
C Mtrs
26.1 06
249 1.6
25 1.2
26.3 05
25.5 0.8
26.4 04
26.2 0.8
26.5 0.8
29.1 0.25
27.9 04
26.9 0.3
28.4 0.4

A3\t
A4
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To: Grant Pearson@WOOD.SID@CALM A
From: Jim Lane@BUSS.SID@CALM

'

. Cc:
.Ehbétct: re: fwd: Lake Clifton transects
Attachment: BEYOND.RTF
Date: 01/19/2001 4:32 PM

Grant

We won't start on sampling for nutrients until I have a specific allocation of funds for tt

Measure conductivity, temperature and depth as before. Calibrate instrument against conduct
salinity standard. No point in recording salinity.

DON'T have samples analysed for ALL major ions, but DO have samples analysed for CHLORIDE.

Give Jeff Turner a call and ask if you need to take a chloride sample from every sampling g
(hopefully not, as this would require 24 analyses). If not, how many samples should be take

Jim
From: Grant Pearson@wooOD.SID@CALM, on 19/Jan/2001 2:03 PM:

Jim

I plan to visit Clifton again on Monday and would like to know what parameters
you would like me to measure/collect/ analyse please.

Thanks

From: Jim Lane@BUSS.SID@CALM, on 11/08/2000 1:35 PM:
To: Grant Pearson@WOOD.SID@CALM
Cc: John Blyth@WOOD.SID@CALM

Grant

Would you please mark 13-15 December in your diary for a repeat of the Lake
Clifton transects. Assuming you can do all four transects in the one day, any

one of those days will do.

You will also need to collect samples for nutrient analysis. I will let you
know which parameters closer to the day, when I have found out more about the
nutrient monitoring that has been done in the past.

Thanks

JL



Department of Conservation and Land Management

Woodvale Research Centre
Wildlife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Jenny McGuire
Chemistry Centre
From: Grant Pearson
Date: 30/3/01
Subject: Water analysis 20 February 2001
Dear Jenny,

| would be grateful if you would analyse the accompanying 11 samples from Lake Clifton for:
Chloride
Conductivity.

Grant Pearson



/

o

‘J&
Yo Ref :
SEIR%OHOM i1 CHEMISTRY
Enguiries to* HE™ PR
Tzé'::cinelenny McGuire CENTRE

Research Centre Manager

Department of Conservation and Land Management
PO Box b1

WANNEROO

WA 6065

Attention : G Pearson

Report on:

34 samples of water received on 28 February 2001

Analyte Cl ECond
Unit mg/L  mS/m
CCWA ID Client ID Sampled

O0E1084/001 A1 15/12/00 15000 4060
OOE1084/002 A2 15/12/00 8600 2400
O0OE1084/003 A3 15/12/00 12000 3500
O0E1084/004 B1 16/12/00 9000 2700
OOE1084/005 B2 16/12/00 12000 3690
0O0E1084/006 B3 15/12/00 11000 3260
O0E1084/007 C1 16/12/00 11000 3420
00E1084/008 C2 156/12/00 10000 3520
OOE1084/009 C3 156/12/00 8100 2900
OOE1084/010 D1 15/12/00 8300 2820
OOE1084/011 D2 15/12/00 12000 3580
0O0OE1084/012 D3 15/12/00 12000 3150
00E1084/013 A1 22/01/01 16000 4460
O0OE1084/014 A2 22/01/01 11000 5970
00E1084/015 A3 22/01/01 10000 2600
OOE1084/016 B1 22/01/01 17000 4690
00E1084/017 B2 22/01/01 9830 2710
00E1084/018 B3 22/01/01 15000 3100
O0E1084/019 C1 22/01/01 14000 4000
OOE1084/020 C2 22/01/01 19000 7380
00E1084/021 C3 22/01/01 9300 2950
00E1084/022 D1 22/01/01 22000 7180
00E1084/023 D2 22/01/01 26000 6820
00E1084/024 D3 22/01/01 28000 6880
O0E1084/025 A1 19/02/01 24000 5960
O0E1084/026 A2 19/02/01 24000 7080
00E1084/027 A3 19/02/01 24000 7100
0OOE1084/028 B1 19/02/01 26000 7260
OOE1084/029 B2 19/02/01 27000 6550
OOE1084/030 B3 19/02/01 28000 7260
0O0E1084 1/2

7 March 2001
Chemistry Centre (WA)

125 Hay Street, East Perth,Western Australia 6004 Telephone (08) 9222 3177 Facsimile (08) 9325 7767
ABN 40-991-885-705 Email: chemistry@ccwa.wa.gov.au Website: www.ccwa.wa.gov.au



Chemistry Centre of Western Australia
Environmental Chemistry Section

REPORT OF EXAMINATION

Analyte Cl ECond
Unit mg/L  mS/m
CCWA ID Client ID Sampled

00E1084/031 C1 19/02/01 33000 8460
O0E1084/032 C2 19/02/01 33000 8730
O0OE1084/033 C3 19/02/01 37000 8840
00E1084/034 D2 19/02/01 40000 9850
Analyte Method Description

Cl iICLITWAAA Chloride

ECond iEC1WZSE

Electrical Conductivity, 25 degrees celcius.

These results apply only to the sample(s) as received.

Unless arrangements are made to the contrary, these samples

will be disposed of after 60 days of the issue of this

report.

The results presented in this report have been emailed in an
excel spreadsheet format. If you did not receive this please

contact Jenny McGuire on 08 92223019.

nny McGuire

Pringfpal Chemist
Envifonmental Chemistry Section

7 March 2001

OOE1084
7 March 2001

2/2
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DATE SITE EAST NORTH COND SAL TEMP CON SAL TEMP DEPTH
TOP TOP TOP BTM BTM BTM

AUS G 66 AUS G 66 ms/cm pot C ms/cm ppt C Mtrs
A1l 373909 6375966
A2 373229
A3 372708

B1 374648 6372890
B2 374250
B3 373752

C1 375867 6368456
Cc2 375670
C3 375302

D1 377628 6364207
D2 377272
D3 376971



DATE SITE EAST NORTH COND SAL TEMP CON SAL TEMP DEPTH

TOP TOP TOP BTM BTM BTM
AUS G 66 AUS G 66 ms/cm ppt C ms/cm ppt C Mtrs
A1 373909 6375966
A2 373229
A3 372708

B1 374648 6372890
B2 374250
B3 373752

C1 375867 6368456
c2 375670
C3 375302

D1 377628 6364207
D2 377272
D3 376971
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15/12/00

1050hrs

1315hrs

DATE
22/01/01
NAV SYS

A1l
A2
A3

B1
B2
B3

C1
C2
c3

D1
D2
D3

EAST NORTH COND SAL
TOP  TOP
AUS G 66 AUS G 66 msicm ppt
373009 6375966  48.9 29.9
373229 493  30.1
372708 494 302

374648 6372890 498 304
374250 494 30.2
373752 496 30.3

375867 6368456 50 30.5

375670 49.7 303
375302 50.5 31
377628 6364207 49.7 303
377272 489 299
376971 498 304

SIT EAST NORTH COND SAL
TOP TOP TOP

A1
A2
A3

B1
B2
B3

C1
C2
Cc3

D1
D2
D3

AUS G 66 AUS G66 ms/cm ppt
373909 6375966 61.8

373229 62
372708 61.6
374648 6372890 66.5
374250 62.1
373752 66.5

375867 6368456 71.4
375670 71
375302 74.1

377628 6364207 85.2
377272 81.4
376971 83.1

TEMP CON  SAL
TOP BTM BTM
C ms/cm ppt
26.1 49.2 30
251 49.2 30
259 49 299
26.3 50 305
255 49.7 30.3
26.7 50 30.5
26.3 501 30.6
266 50.1 30.6
291 50.6 31
28 49.7 303
27.2 498 304
286  50.1 30.6
TEMP CON SAL
BTM BTM
C msfcm ppt
242 615
23.8 619
239 615
255 664
244 621
249 659
247 714
243 709
255 752
262 844
256  81.1
271 82.6

TEMP DEPTH
BTM 4.12M
C Mtrs
26.1 0.6
24.9 1.6
25 1.2
26.3 0.5
25.5 0.8
26.4 04
26.2 0.8
26.5 0.8
29.1 0.25
27.9 04
26.9 0.3
28.4 04
TEMP DEPTH
BTM 3.93
C Mtrs
244 1
24 1.6
24 1.1
25.5 0.3
24.5 0.6
25 0.3
24.9 0.5
24.3 0.6
25.1 0.2
26.3 0.3
25.6 0.3
27.1 0.2



DATE SITE EAST NORTH COND SAL TEMP CON SAL

22/01/01 TOP TOP TOP BTM BTM
NAV §YS AUS G 66 AUS G 66 ms/cm ppt c ms/cm ppt

A1l 373909 6375966 61.8 242 61.5

A2 373229 62 23.8 61.9

A3 372708 61.6 23.9 61.5

B1 374648 6372890 66.5 25.5 66.4

B2 374250 62.1 24.4 62.1

B3 373752 66.5 24.9 65.9

C1 375867 6368456 71.4 24.7 714

Cc2 375670 71 24.3 70.9

C3 375302 74.1 25.5 75.2

D1 377628 6364207 85.2 26.2 84.4

D2 377272 81.4 25.6 81.1

D3 376971 83.1 271 82.6



TEMP DEPTH

BTM 3.93
C Mtrs

24.4 1

24 1.6

24 1.1

25.5 0.3

24.5 0.6

25 0.3

24.9 0.5

24.3 0.6

25.1 0.2

26.3 0.3

25.6 0.3

271 0.2



Lake Clifton

Northing SITE
(B. Knott)

6375966 A1
A2
A3

6372890 B1
B2
B3

6368456 C1
Cc2
C3

6364207 D1
D2
D3

24/10/2000

414
414
414

40.8
40.8
40.8

38
38.5
37.9

33.1
325
31.8

ppt

24.9
25
25

246
24.6
24.6

228
23.1
226

19.6
181
18.8

Cc

21.3
20.8
20.9

221
214
21.9

216
21.7
224

22.5
225
231

ms/cm

41

3
41.
41.

6
8

41.3
41.3
413

38.5
38.6
37.9

33
32.5
31.9

/795

/ ;.;" J;'/ ﬁ
7. ) rearr”

ppt

249
25
25.2

248
24.9
249

23
23.1
22.7

19.6

19.1
18.8

o

Contop Saltop Temptop Con bottom Sal bottom Temp bottom
ms/cm

Cc

211
20.6
20.3

21.6
21
21.7

21.5
21.7
22.4

22.6
227
23.1
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To:
From:

Date:
Subject:

Department of Conservation and Land Management

Woodvale Research Centre
Wildlife Place (Ocean Reef Road Woodvale)
PO Box 51
Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mob. 0418945268

Jenny McGuire
Chemistry Centre
Grant Pearson
Woodvale
17/10/2000

Lake Clifton samples

| would be grateful if you would please analyse the accompanying eight
surface water samples from Lake Clifton for conductivity and ionic

composition (major ions).
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Department of Conservation and Land Management

WA Wildlife Research Centre
Wildlife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Jim Lane
From: Grant Pearson
Date: 28 October 2002

Subject: Lake Clifton Analyses

Jim

Accompanying this is a disk containing an Excel file with all conductivity data
collected for Lake Clifton between October 2000 and December 2001.
Analyses by the WA Chemistry Centre and DCLM are included and reported

in Ms/cm.

Sampling of the four transects A,B,C,D visited by B Knott began on October
24 2000.

METHOD
Conductivity measurements were made using the TPS 90 FLMV meter until

February when the low water levels in the lake required the use of a surf ski.
In this case the more water proof TPS WP-84 meter was used.

Both units were calibrated prior to each visit to the 2,764 US/cm at 25C
conductivity standard. Problems were encountered on a number of occasions
when salt spray flooded the TPS WP-84 meter causing erroneous readings.
The manufacturers claim for water resistance of this meter is evidently
optimistic. This lack of water resistance was most evident in March 2001 and
April 2001 when the surf ski was used. On these occasions the meter became
unusable. Conductivity measurements for these dates for each site were
obtained from surface water samples analysed by the WA Chemistry Centre.

Surveys were conducted by boat when water levels permitted, by surf ski as
levels dropped and by foot at the southern sites during periods of very low

water level.

Surface samples were obtained for analysis by the WA Chemistry Centre by
filing a 120 ml bottle with lake water from about 15 cm below the surface at
each site. The bottles were marked according the site number and dated.
They were delivered to the Chemistry Centre that day or the following day.

The samples were also periodically analysed for chioride and major ions.
Results of these are also attached to this report.

At the beginning of each survey the water depth on the DCLM depth gauge
was recorded.

The depth at each site was also recorded during each measurement.
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CCWAID [ClientID|CO3| Ca | Cl | Fe |HCO3|Hardness| K | Mg | Mn |N_NO3[ Na
~ | |mg/L|mgi|mgl | mgl | mgl | mglL |mgl mgl| mgl | mglL mgl
00E0553/001 |A 1 <2 | 437 (16000 0.06 | 201 | 5400 | 270 [1050| <0.02| 0.02 |8510
00E0553/002 (A3 | <2 | 432 [16000| 0.06 | 220 | 5300 | 267 |1030| <0.02| 0.01 |8430
00E0553/003 [B 1 <2 | 434 [15000] 0.06 | 220 | 5400 | 268 |1040| <0.02| 0.01 |8550
00E0553/004 B3 | <2 | 461 15000| 0.05 | 214 | 5400 | 266 [1030| <0.02| 0.01 |8460
00E0553/005 (C1 | <2 | 394 |14000| 0.05 | 201 | 4900 | 245 | 948 | <0.02| 0.01 |7830
00E0553/006 |C 3 <2 | 388 [13000| 0.05 | 195 | 4800 | 244 | 939 | <0.02| 0.01 |7850|
00E0553/007 |D 1 36 | 329 [12000| <0.05| 73 | 4100 | 207 | 797 | <0.02| 0.01 |6700
00E0553/008 |D 3 48 | 317 |11000| <0.05| 24 4000 200 | 776 | <0.02| 0.01 |6470

’/L



¥V 4

CCWAID _[Client ID | S04_S| Si02_Si| pH | alON_BAL
00E0553/001 /A 1 1910 | 26 | 8| -23
0OE0553/002 |A 3 1740 | 26 | 8| -06
00E0553/008 (B1 | 1750 | 26 | 8 | 29
00E0553/004 |B 3 1730 | 26 |81, 18
00EO553/005 (C1 | 1600 | 26 | 8 | 14
00E0553/006 (C3 | 1580 | 25 (81| 39
00E0553/007 D1 | 1350 | 21 (84| 14
00E0553/008 D 3 1320 19 8.8 2.2




CONDUCTIVITY
LAKE CLIFTON TOP DCLM DCLM DCLM DCLM DCLM CHEM CNT
MS/CM MS/CM MS/CM MS/CM MS/CM MS/CM
24/10/2000 15/12/2000 22/01/2001 20/02/2001 16/03/2001 16/03/2001
A1 414 48.9 61.8 67.7 error 70.8
A2 414 49.3 62 68.3 error 70.1
A3 414 494 61.6 68.7 error 69.7
B1 40.8 49.8 66.5 68.3 69.4 71.6
B2 40.8 494 62.1 68.4 69.4 70.7
B3 40.8 49.6 66.5 68.2 67.9 68
C1 38 50 714 79.5 86.4 87.3
C2 38.5 49.7 71 81.8 87 874
Cc3 379 50.5 74.1 86.3 459 90.2
D1 33.1 49.7 85.2 N/A N/A 135
D2 32.5 48.9 814 93 N/A 119
D3 31.8 49.8 83.1 N/A N/A N/A
BOTTOM
24/10/2000 15/12/2000 22/01/2001 20/02/2001 16/03/2001
A1 413 49.2 61.5 67.5 error
A2 41.6 49.2 61.9 63.2 error
A3 41.8 49 61.5 65.5 error
B1 41.3 50 66.4 68.4 68.3
B2 413 49.7 62.1 68.2 69.5
B3 413 50 65.9 67.8 error
C1 38.5 50.1 714 794 85.6
C2 38.6 50.1 70.9 79.1 83.1
C3 37.9 50.6 75.2 86.5 N/A
D1 33 49.7 844 91.8 N/A
D2 32.5 49.8 81.1 94.9 N/A
D3 31.9 50.1 82.6 98.5 N/A



DCLM CHEM CNT DCLM CHEM CNT DCLM CHEM CNT DCLM CHEM CNT
MS/CM MS/CM MS/CM MS/CM MS/CM MS/CM MS/CM MS/CM

18/04/2001 18/04/2001 23/05/2001 23/05/2001 21/06/2001 21/06/2001 19/07/2001 19/07/2001

78.1 82.1 733 61.1 66.5 69 61.1 50.1
118.3 82 69.4 60.1 67.4 69.1 61.2 48.7
error 82.1 715 59.8 64.3 68.9 614 48.3
error 84.8 69.9 57.7 63.6 62.8 60 47
error 83 69.3 58.2 63.7 64.8 60.3 47.1
error 80.7 69.9 57.1 61.7 64.5 58.9 46.2
error 765 65.3 54.1 55.2 56.9 53.3 422
error 93.7 66.7 55 57.4 59.2 54.6 43.1
error 94.4 67.7 no sample 59.5 60.9 53.9 427
error 175 73.8 60 55.3 54.6 N/A 37.8
error 151 75 60.3 55.6 55.6 N/A 38.4
no sample no sample 75.2 60.9 55.2 54.1 N/A 38.7
18/04/2001 23/05/2001 21/06/2001 19/07/2001
76 73.3 65.9 60.8
120 68.3 61.2 61.2
error 70.9 64 614
error 634 60
error 69.9 58.7 60.3
error 58.3
error 66.1 55.3 53.4
error 66.7 58.5 54.9
error 55.3 53.9
error 73.8 55.3 N/A
error 75.2 55.6 N/A

no sample N/A 55.9 N/A



DCLM CHEM CNT DCLM CHEM CNT DCLM CHEM CNT DCLM CHEM CNT
MS/CM MS/CM MS/CM MS/CM MS/CM MS/CM MS/CM MS/CM
09/08/2001 09/08/2001 20/09/2001 20/09/2001 12/10/2001 12/10/2001 08/11/2001 08/11/2001
614 58.7 50.5 49.6 49 514 51.2 514
61.5 58.7 50.4 49.9 494 51.5 52.1 54.5
61.6 58.7 49.2 48.8 49.2 51 515 54.7
58.2 554 50.1 48.8 47.7 49.5 514 54.8
58.7 556.7 499 48.8 48.8 50.7 515 52.5
58.2 55.6 48.5 47.5 48.5 50.3 51.3 544
52.3 496 428 419 43.2 44.7 513 51
53.1 498 427 42 457 47.8 514 54.2
52.6 493 40.6 39.9 45.3 47.3 50.4 52.7
48.7 44 37.7 36.6 384 39.9 48 50.4
47.9 443 374 36.3 40.1 41.2 48.5 50.5
46.3 431 36.8 35.9 39.8 39.8 498 50.6
09/08/2001 20/09/2001 12/10/2001 08/11/2001
61.3 504 49.7 51.1
60 50.4 49 52.8
61 494 49.2 514
58.1 50.4 47.7 514
58.8 49.8 48.8 514
58.8 48.7 48.3 514
52 442 425 50.5
53.1 437 45.7 513
52.5 40.7 45.3 504
48.5 377 38.4 47.9
47.9 37.4 40.1 48.3
46.3 36.9 39.8 436



DCLM
MS/CM

12/12/2001
58
58.2
58.4
58.2
58.6
59.2
59.9
60
61.8
61.4
63.7
63.4

58.3
58.2
58.5
58.4
58.7
594
60.3
60.2
N/A
61.4
63.7
63.4

CHEM CNT
MS/CM

12/12/2001
51.7 A1
51.7 A2
51.8 A3
51.3 B1
51.7 B2
52.2 B3
52.6 C1
52.8 C2
54.3 C3
54.3 D1
55.9 D2
55.7 D3

A1
A2
A3
B1
B2
B3
C1
Cc2
C3
D1
D2
D3
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Department of Conservation and Land Management
WA Wildlife Research Centre
Wildlife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Jim Lane
From: Grant Pearson
Date: March 1 2002

Subject: Lake Clifton Salinity

Attached are data on the monthly recordings at Lake Clifton. Insitu measurements of
conductivity were taken using a TPS 90 FLMV conductivity meter or a TPS handheld WP 84
unit. Both were calibrated prior to the surveys using a standard “AR” grade ionic solution at
2.76 mS/cm @25° C purchased from Rowe Scientific.

The surveys were carried out, whenever possible, on scheduled days established at the
beginning of the year. In most cases the surveys could be performed using a punt launched
from the Site A jetty or from a shore location at Site C. When lake depths became too shallow
for the punt and motor a surf ski was used. This was carried by vehicle to each transect and
launched from the eastern side of the lake. On several occasions the wind conditions made
this operation an extremely wet experience and the conductivity meter failed due to the
extreme conditions. There are gaps in this data set as a resuilt of this.

Water samples were collected at all sites along the four transects. These were analysed at the
WA Chemistry Centre for conductivity. Chloride levels were measured from the same sample
from March 2001 and on a further 6 of the subsequent survey dates.

The depth at the CALM depth gauge was recorded on each occasion.
The field surveys relate to the following dates:

DATE FIELD CHEM CHLORIDE | CALM SAMPLER
COND. CNTR GAUGE
COND
17/10/00 Y N N 4.33 GP
24/10/00 Y N N 4.36 GP
15/12/00 Y N N 4.12 GP
22/01/01 Y N N 3.93 GP
20/02/01 Y N N GP
16/03/01 Y Y Y 3.67 GP
18/04/01 Y Y N 3.64 GP
23/05/01 Y Y Y 3.74 AC
23/06/01 Y Y Y 3.82 GP
19/07/01 Y Y Y 3.97 GP
09/08/01 Y Y N AC
20/09/01 Y Y Y 4.16 GP
12/10/01 Y Y Y 4.23 GP
08/11/01 Y Y N 4.11 GP
12/12/01 Y Y Y 4.00 AC

Further more detailed treatment of the data is necessary. This data is provided as preliminary
results.

Grant Pearson e
March 1 2 S 4 ol
—of ‘,“_Fl: J v, < |
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clifdec01.xls

CCWA ID [Client ID |Sampled on | Cl ECond
iICL1TWAAAIEC1WZSE
mg/L mS/m
01E0787/0/A1 12/12/2001| 23000 5170
01E0787/0|A2 12/12/2001| 21000 5170
01E0787/0/A3 12/12/2001| 21000 5180
01E0787/0|B1 12/12/2001| 22000 5130
01E0787/0|B2 12/12/2001| 22000 5170
01E0787/0|B3 12/12/2001| 22000 5220
01E0787/0/C1 12/12/2001| 22000 5260
01E0787/0|C2 12/12/2001| 22000 5280
01E0787/0|C3 12/12/2001| 23000 5430
01E0787/0|D1 12/12/2001| 23000 5430
01E0787/0(D2 12/12/2001| 22000 5590
01E0787/0|D3 12/12/2001| 22000 5570

07/02/2002

DEC )

10f 1



DATE /Z//,L/a/ SAMPLER 4/ 43 gm/z/q{
ar le 2> LZI' "

SITE EAST NORTH EAST NORTH |COND]SAL|TEMP|CON |SAL |TEMDEPTH| 7/M=
TOP__[TOP| TOP [BTM [BTM|BTM
. ___WGS84 WGSB4 AUSG66 AUS G 66|ms/cmippt | C ms/cm [ppt |C Mtrs
A1____374048 6376114 373909 637596658 0, |12 #|5%-3] |z270|pey V2 voO
A2 373368 373229 5% & 22 0(5%-A 216 | /54
A3 372847 372708 |5%-4| |22-4|5%'5 22:217-18 | 1u5
B1.___ 374787 637038 374648 6372890|58 Z 23-1158-% 72-¥ | o0%¢ | /1200
B2 . 374389 _ 374250 586 229 [5%- 7 22:5 079
B3 __ 373891 373752 59-2 24| |59- 4 2u.0| 03 |11I4Y
C1 376001 6368604 375867 636845659 .9 1-%l60-3 21-6lo-€7
C2 . 375809 375670 o-0 21-6 [0 2-%10-78 4
C3 375441 375302 6/-8 237 : 022 M'TW/J /’?
Di. 377767 6364355 __ 377628 6364207/¢! %" 219 |64 2/-510-33 | 1o %5
D2 377411 377272 63> 20-6,1¢3% 7 20-5 0¥y
D3 377110 376971 65-2 21:/ 163-4 21l 12:28 | /025
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Reading (mS/cm)
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Lake Clifton Conductivity Readings (8/11/2001)
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Lake Clifton Conductivity Readings (12/10/2001)

AM A2 A3 B1 B2 B3 C1 C2 C3 D1 D2 D3
Site

_ ——top

—=— pottom




Reading (mS/cm)

Lake Clifton Conductivity Readings (20/09/2001)
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Reading (mS/cm)

Lake Clifton Conductivity Readings (21/06/2001)
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Lake Clifton Conductivity Readings 23/05/2001)

A1l A2 A3 B1 B2 B3 C1 C2 C3 D1 D2 D3
Site

| | ——top
| | = bottom




Lake Clifton Conductivity Readings (20/02/2001)
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Lake Clifton Conductivity Readings (15/12/2000)
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Lake Clifton Conductivity Readings (24/10/2000)
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Lake Clifton Conductivity Readings (20/9/2000)
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01E0561 .xIs

CCWAID Client ID |Sampled on Cl ECond
iCL1WAAA | iEC1WZSE

mg/L mS/m
01E0561/001 |A 1 12/10/2001 17000 5140
01E0561/002 |A 2 12/10/2001 17000 5150
01E0561/003 |A 3 12/10/2001 17000 5100
01E0561/004 |B 1 12/10/2001 17000 4950
01E0561/005 |B 2 12/10/2001 18000 5070
01E0561/006 |B 3 12/10/2001 18000 5030
01E0561/007 |C 1 12/10/2001 15000 4470
01E0561/008 (C 2 12/10/2001 16000 4780
01E0561/009 |C 3 12/10/2001 17000 4730
01E0561/010 |D 1 12/10/2001 14000 3990
01E0561/011 (D 2 12/10/2001 14000 4120
01E0561/012 D 3 12/10/2001 15000 3980
01E0561/013 |A 1 08/11/2001 5140
01E0561/014 (A 2 08/11/2001 5450
01E0561/015 |A 3 08/11/2001 5470
01E0561/016 |B 1 08/11/2001 5480
01E0561/017 |B 2 08/11/2001 5250
01E0561/018 |B 3 08/11/2001 5440
01E0561/019 |C 1 08/11/2001 5100
01E0561/020 |C 2 08/11/2001 5420
01E0561/021 |C 3 08/11/2001 5270
01E0561/022 |D 1 08/11/2001 5040
01E0561/023 |D 2 08/11/2001 5050
01E0561/024 |D 3 08/11/2001 5060

03/12/2001

10of 1
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bl
DATE | jaijor | Blsmgs Pte  Ph¥or
SITE |TIME |ANALYSIS [TOP |TOP |BOTTOM | BOTTOM | DEPTH
| CON | TEMP | CON TEMP 75
MS/CM | C C C
Al |13 [cALM g9 Vg \ugy 729 |2
CC )
A2 |)/-9 |CALM weo /79 |vwe o A
cC
AS |ypo [CAIM  lgy-2 | 7 o /708 Jetr
' CC
‘Bl . |/07d | CALM Lor N\l | 7o 0.9 Obe
cC
B2 |/pd0 |CAILM gp-f V78 |49k (76 01779
CC - |
B3 |/ |CAIM | g | 78 \wr-z |/ 78 |ovse
cC
Cl |¢%70 |CALM 40 | 2o |Hor7 |27 |0
CC 2 1607 | R4 VAL '
C2 |#w | CALM w527 N7,7 V457 //+7 G- 9
CcC '
C3  |wso | CALM. ise3 /77 453 (74 0
CC =] ]
D1 /o | CALM ,.,;;.,& /-4 | o5t /7% | Dese
CcC
D2 loro CALM ooy N/ 77 . -/ S 7 A
CC
D3 |oes | CALM 32,0 Ny | 377 /7 F | Ood
cC :
“E” denotes Error in TPS conductivity meter recording
i = 5o b [N 50




Your Re B
ke Citon CHEMISTRY
Enquiries ta% MR- P I
'I'ljleph(.n:e].ennv McGuire C E N T R E

Research Centre Manager

Department of Conservation and Land Management
PO Box 51

WANNEROO

WA 6065

Attention : G Pearson

Report on:

12 samples of water received on 2 October 2001

Analyte Cl ECond
Unit mg/L  mS/m
CCWA ID Client ID Sampled

01E0387/001 A1 20/09/01 19000 4960
01E0387/002 A2 20/09/01 18000 4990
01E0387/003 A3 20/09/01 19000 4880
01E0387/004 B1 20/09/01 19000 4880
01E0387/005 B2 20/09/01 19000 4880
01E0387/006 B3 20/09/01 19000 4750
01E0387/007 C1 20/09/01 17000 4190
01E0387/008 C2 20/09/01 16000 4200
01E0387/009 C3 20/09/01 15000 3990
01E0387/010 D1 20/09/01 14000 3660
01E0387/011 D2 20/09/01 14000 3630
01E0387/012 D3 20/09/01 13000 3590

Analyte Method Description

Cl iICLTWAAA Chloride
ECond iEC1WZSE Electrical Conductivity, 2b degrees celcius.

These results apply only to the sample(s) as received.

Unless arrangements are made to the contrary, these samples
will be disposed of after 60 days of the issue of this

report.

The results presented in this report have been emailed in an
excel spreadsheet format. If you did not receive this please
contact Jenny McGuire on 08 92223019,

01E0387 1/2
8 October 2001
Chemistry Centre (WA)

125 Hay Street, East Perth,Western Australia 6004 Telephone (08) 9222 3177 Facsimile (08) 9325 7767
ABN 40-991-885-705 Email: chemistry@ccwa.wa.gov.au Website: www.ccwa.wa.gov.au



Chemistry Centre of Western Australia
Environmental Chemistry Section

REPORT OF EXAMINATION

Jenn cGuire
“Priricipal Chemist
Environmental Chemistry Section

8 October 2001

01E0387 2/2
8 October 2001



L o ,‘ CALMScience Division
DEPARTMENT OF "NooA Wildlife Research Centre

N il Y i W Wildlife Place
nservatl@n (P O Box 51 Wanneroo by 6%?126‘;
AND LAND MANAGEMENT Telephone (08) 9405 5100

Facsimile (08) 9306 1641

ffbnséwing. the-nalsre-of WA

FACSIMILE TRANSMISSION

il 4, . A Cart
Locations | %///é %7,4\1

Subject:

From:

Date:

Pages including
this one:

Comments: /é% Y 5‘? iy /Z ﬁ%’/?W)V a//,//'ﬁ//// =
oo Yflei ! P fotlo

Lot/ atikiies ot/ 2
Ty kel i i

M /M,%éw%%

//4//%1 ,/}70'4?; L ﬁ//
uR ¢ TFLO o .
Wé Yoo Lol foro > Mass

Lthitd- Sercerees® . Corn .




24



gﬁ/y/@/ ) i /g////@ﬁ b Fore
P e

DATE
SITE | TIME | ANALYSIS [TOP [TOP |BOTTOM | BOTTOM | DEPTH
CON | TEMP | CON TEMP
_|Ms/eM | ¢ C C

Al /75" |CAIMi?% 1805 (+13.] s0-4 |- 3.0 | 1-(
CcC

A2 CALM XY 11F-3] 304 13- (.18
CcC | '

A3 CALM A2 | -4 AG A4, u.4 | ]2
cC

Bl CALM =" <& . | /Ls‘z'i 504 6.9 1 o8
CC

B2 CAIM _ 149-9M1b-3 . 498[.J6-3  G-%
cC

B3 CALM 4RSS 433 | 165 |04
CC S

Ci CAIM w}, 42 % | 16.5. A4h2] 169 | ©.]
CcC

C2 CALM 4R | -3 . 43+ IS | |-o
cC

C3 CALM 206 | IR . 40+ 1S | &-4
CC )

D1 CAIM WYi:33-F| L-C|. 377 /L-GC | 0a%
(58] |

D2 CALM 24| Jo-5). 314 Jo & | O F
cC

D3 CALM 26| -3 3G L2 =
cC -

“E” denotes Error in TPS conductivity meter recording j
(bt ol 760 w5, 39



s CHEMISTRY

Enauirios 1 A1E0363; 3.1.1
?:ﬁ';ffmienny McGuire C E N T R E

Research Centre Manager

Department of Conservation and Land Management
PO Box b1 AL~
WANNEROO L
WA 6065 (7
Attention : G Pearson
Report on:
24 samples of water received on 25 September 2001
Analyte Cl ECond
Unit mg/L  mS/m
CCWA ID Client ID Sampled
01E0363/001 A1 21/06/01 24000 6900
01E0363/002 A2 21/06/01 25000 6910
01E0363/003 A3 21/06/01 23000 6890
01E0363/004 B 1 21/06/01 22000 6280
01E0363/005 B2 21/06/01 23000 6480
01E0363/006 B3 21/06/01 22000 6450
01E0363/007 C1 21/06/01 20000 5690
01E0363/008 C 2 21/06/01 20000 5920
01E0363/009 C 3 21/06/01 22000 6090
01E0363/010 D1 21/06/01 21000 5460
01E0363/011 D 2 21/06/01 20000 5560
01E0363/012 D 3 21/06/01 20000 5410
01E0363/013 A1 09/08/01 - 5870
01E0363/014 A 2 09/08/01 - b870
01E0363/015 A3 09/08/01 - 5870
01E0363/016 B 1 09/08/01 - bb40
01E0363/017 B2 09/08/01 - bb70
01E0363/018 B3 09/08/01 - 5560
01E0363/019 C 1 09/08/01 - 4960
01E0363/020 C 2 09/08/01 - 4980
01E0363/021 C3 09/08/01 - 4930
01E0363/022 D1 09/08/01 - 4400
01E0363/023 D 2 09/08/01 - 4430
01E0363/024 D 3 09/08/01 - 4310
Analyte Method Description
Cl iCLTWAAA Chioride
ECond IEC1WZSE Electrical Conductivity, 25 degrees celcius.
01E0363 1/2

3 October 2001
Chemistry Centre (WA)

125 Hay Street, East Perth,Western Australia 6004 Telephone (08) 9222 3177 Facsimile (08) 9325 7767
ABN 40-991-885-705 Email: chemistry@ccwa.wa.gov.au Website: www.ccwa.wa.gov.au



Chemistry Centre of Western Australia
Environmental Chemistry Section

REPORT OF EXAMINATION

These results apply only to the sample(s) as received.

Unless arrangements are made to the contrary, these samples
will be disposed of after 60 days of the issue of this

report.

3 October 2001

01E0363 2/2
3 October 2001



Your Ref :

Our Ref ;
Enquiries 191 E0122; 3.1.1

Telephond€nny McGuire

Research Centre Manager

Department of Conservation and Land Management
PO Box 51

WANNEROO

WA 6065

Attention : G Pearson

Report on:

12 samples of water received on 31 July 2001

Analyte Cl ECond
Unit mg/L  mS/m
CCWA ID Client ID

01E0122/001 A1 21000 5010
01E0122/002 A2 22000 4870
01E0122/003 A3 22000 4830
01E0122/004 B1 22000 4700
01E0122/005 B2 22000 4710
01E0122/006 B3 22000 4620
01E0122/007 C1 18000 4220
01E0122/008 C2 20000 4310
01E0122/009 C3 20000 4270
01E0122/010 D1 17000 3780
01E0122/011 D2 18000 3840
01E0122/012 D3 18000 3870

Analyte Method Description

Ci iCLIWAAA Chloride
ECond iEC1WZSE Electrical Conductivity, 25 degrees celcius.

These resuits apply only to the sample(s} as received.

Unless arrangements are made to the contrary, these samples
will be disposed of after 60 days of the issue of this

report.

The results presented in this report have been emailed in an
excel spreadsheet format. If you did not receive this please
contact Jenny McGuire on 08 92223019.

01E0122 1/2
16 August 2001
Chemistry Centre (WA)

125 Hay Street, East Perth,Western Australia 6004 Telephone (08) 9222 3177 Facsimile (08) 9325 7767
ABN 40-991-885-705 Email: chemistry@ccwa.wa.gov.au Website: www.ccwa.wa.gov.au



Chemistry Centre of Western Australia
Environmental Chemistry Section

REPORT OF EXAMINATION

AU
enny McGuire
Prigeipal Chemist
Environmental Chemistry Section

16 August 2001

O1E0122 2/2
16 August 2001



Department of Conservation and Land Management

Woodvale Research Centre
wildiife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Jenny McGuire

Chemistry Centre
From: Grant Pearson

Research Centre Manager
Date: 31/7/01

Subject: Water analyses —lake Clifton

| would be grateful if you would analyse the accompanying 12 samples from Lake
Clifton for conductivity and chloride.
Thanks
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DATE

23/6/01

SITE | TIME |ANALYSIS | TOP TOP |BOTTOM | BOTTOM | DEPTH
CON TEMP | CON TEMP
MS/CM | C C C

Al CALM 78.1 21 76.0 21.4 1.0
CC

A2 CALM E 21.6 E 21.7 1.2
CC

A3 CALM E 23.9 E 24.0 0.3
CC

Bl CALM E E 0.1
CC

B2 CALM E E 0.5
CC

B3 CALM E E 0.05
CC

Cl CALM E E 0.05
CC

C2 CALM E E 0.3
CC

C3 CALM E E 0.05
CC

D1 CALM E E 0.02
CC

D2 CALM E E 0.01
CC

D3 CALM -
CC -

“E” denotes Error in TPS conductivity meter recording




2
| £

i/
¥

b g A

L

;,S; Fnﬁ _'/:’3’ /fng-"]/-"? o1

%7 (4 SPZ 56 |7

7 {W
aé (o5~
G | Py




SUIVIE ] IVt b2 1O ) [FLSTIV bt TN L3OV

Wr? e QOceorn /W.

DATE SITE EAST NORTH |COND| SAL|TEMP | CON | SAL [TEMP  DEPTH'
TOP TOP| TOP BTM BTM |BTM '
AUS G 66 AUS G 66| ms/cm ppt |C ms/cm ppt |C Mtrs
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Department of Conservation and Land Management

Woodvale Research Centre
Wildlife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Jenny McGuire

Chemistry Centre
From: Grant Pearson

Research Centre Manager
Date: 4/5/01

Subject: Water Analyses

| would be grateful if you would analyse the accompanying 12 samples for conductivity,

Grant Pearson



Department of Conservation and Land Management

Woodvale Research Centre
wildlife Place (Ocean Reef Road Woodvale)
PO Box 51, Wanneroo, 6065
Telephone: (08) 9405 5163
Fax: (08) 9306 1641
Mobile: 0418945268

To: Jenny McGuire

Chemistry Centre
From: Grant Pearson

Research Centre Manager
Date: 3/5/01

Subject: Water Analyses — file: WRCwater01

| would be grateful if you would analyse the accompanying 2 samples for nitrogen and
potassium.

Grant Pearson



cliftonmar2001.XLS

CCWAID Client ID |Sampled on Cl ECond
iICLIWAAA | IEC1WZSE

mg/L mS/m
00E1224/001 |A 1 16/03/2001| 30000 7080
00E1224/002 |A 2 16/03/2001| 30000 7010
00E1224/003 |A 3 16/03/2001| 30000 6970
00E1224/004 |B 1 16/03/2001| 29000 7160
00E1224/005 |B 2 16/03/2001| 29000 7070
00E1224/006 |B 3 16/03/2001| 27000 6800
00E1224/007 |C 1 16/03/2001| 41000 8730
00E1224/008 |C 2 16/03/2001| 40000 8740
00E1224/009 |C 3 16/03/2001| 38000 9020
00E1224/010 [D 1 16/03/2001| 78000 13500
00E1224/011 |[D 2 16/03/2001| 65000 11900

07/02/2002

10f1



clifmar0100E1224.XLS

CCWAID Client ID |Sampled on Cl ECond
iICLIWAAA | iEC1WZSE
mg/L mS/m
00E1224/001 (A 1 16/03/2001| 30000 7080
00E1224/002 (A 2 16/03/2001| 30000 7010
00E1224/003 (A 3 16/03/2001| 30000 6970
00E1224/004 |B 1 16/03/2001| 29000 7160
00E1224/005 |B 2 16/03/2001| 29000 7070
00E1224/006 |B 3 16/03/2001| 27000 6800
00E1224/007 |C 1 16/03/2001| 41000 8730
00E1224/008 |C 2 16/03/2001| 40000 8740
00E1224/009 |C 3 16/03/2001| 38000 9020
00E1224/010 |D 1 16/03/2001| 78000 13500
00E1224/011 |D 2 16/03/2001| 65000 11900

07/02/2002

Mo 0/

10of 1



Je/3/0!

MARCH | 2001 | GBP
SITE TIME | ANAL. | TOP TOP | B.CON |B. DEPTH | COMMENTS
CON TEMP | MS/CM | TEMP | (M) DEPTH
MS/CM | C C GAUGE =
3.6T™M
Al CLM |[29.2 19.3 29.2 19.6 | 3.67
GG
CC
A2 CLM |26.5 18.8 33.7 19.7 1.4
CC
A3 CLM |263 18.3 22.3 190 [0.6
CC
B1 CLM |[694 204 | 68.3 204 0.2
CC
B2 CLM [694 20.2 69.5 204 | 0.35
CC
B3 CLM | 679 24.1 - - 0.05
CC
Cl1 1350 |CLM [ 86.4 21.9 85.6 220 0.2 WPT 069
CC
C2 CIM |[87.0 21.2 83.1 200 [04
CC
C3 CLM [459 259 |- - 0.05 WPT 071
CC
D1 1530 |CLM | - ~ - - 0.05
CC
D2 CIM |- S - - 0.1
CC

CLM- Analysis from CALM Woodvale

CC- Analysis from Chemistry Centre
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VEY Conoeer s 13Y ALAN CLrFRKE 20/2 [0/

%%%/(744

Naﬂ:s/
DATE SITE EAST  NORTH couo' SAL| TEMP, CON SAL TEMP  DEPTH| %+ 207k
TOP TOR TOP BTM BTM BTM
AUS G 66 AUS G66 msicm  ppt | C ¢ msfcm| ppt C%&|  Murs 373750
A1 373909 6375966 677 | 22-4 875 22:3 08 \>p32759 75
A2 373229 623 | 2/-7| 632 zz-0| /3
A3 372708 £%-7 21 -€ 65-5 21-9 0%
B1 374648 6372890 6% 3 267 | 68 % | Z26-% - 2.
B2 374250 584 | 2675| 482 256 | o |
B3 373752 482 | 272 | £7°% 27 2 f«’ 2 373862
i | | =5 63722853
C1 375867 6368456775 243 | _77:’;7‘ 2;/ ; = i
c2 375670 $/-B 1235 | . 252 | a
9| B4 5 25-5 | 0 15—1»3754%35
c3 375302 56-3 ‘Izé ‘?i 5| 2 268 U LD
' ' 5 o | 0713
D1 377626 6364207 — ol 02 | 27 g |l o
: D2 377272 §3-0 269 | 947 | 2y 7°23
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DATE SITE EAST NORTH COND SAL TEMP CON SAL TEMP DEPTH
TOP TOP TOP BTM BTM BTM

AUS G 66 AUS G 66 ms/cm ppt C ms/cm ppt C Mtrs
A1 373909 6375966
A2 373229
A3 372708

B1 374648 6372890
B2 374250
B3 373752

C1 375867 6368456
C2 375670
C3 375302

D1 377628 6364207
D2 377272
D3 376971






DATE
22/01/01

SITE EAST

A1

A3

B1
B2
B3

C1
c2
c3

D1
D2
D3

373909
373229
372708

374648
374250
373752

375867
375670
375302

377628
377272
376971

NORTH COND

AUS G 66 AUS G 66 ms/cm

6375966

6372890

6368456

6364207

24.2
238
23.9

25.5
244
249

24.7
243
25.5

26.2
25.6
271

BTM BTM

24.4
24
24

25.5
24.5
25

24.9
243
251

26.3
25.6
271

SAL TEMP CON SAL TEMP DEPTH
TOP TOP BTM
ms/cm ppt

3.93

1
1.6
1.1

0.3
0.6
0.3

0.5
0.6
0.2

0.3
0.3
0.2



G



DATE
22/01/01

SITCOND SAL
TOP
ms/cm  ppt

A1

A3

B1
B2
B3

C1
Cc2
C3

D1
D2
D3

61.8
62
61.6

66.5
62.1
66.5

7.4
71
741

85.2
81.4
83.1

TOP

TEMP CON
BTM
ms/cm ppt

242 615
238 619
239 615
255 664
244 621
249 65.9
247 714
243 709
25.5 75.2
26.2 84.4
25.6 81.1
271 82.6

24.4
24
24

25.5
24.5
25

24.9
24.3
251

26.3
25.6
271

TEMP DEPTH

BTM 3.93

1
1.6
1.1

0.3
0.6
0.3

0.5
0.6
0.2

0.3
0.3
0.2



15/12/00

1050hrs

1315hrs

22/01/2001

A1
A2
A3

B1
B2
B3

C1
Cc2
c3

D1
D2
D3

A1
A2
A3

B1
B2
B3

C1
c2
C3

D1
D2
D3

COND

TOP

ms/cm
48.9
493
49.4

49.8
49.4
49.6

50
49.7
50.5

49.7
48.9
49.8

ms/cm
61.8
62
61.6

66.5
62.1
66.5

71.4
71
741

85.2
81.4
83.1

SAL TEMP CON SAL
TOP TOP BTM BTM
ppt C ms/cm ppt
29.9 26.1 49.2 30
30.1 25.1 49.2 30
30.2 259 49 299
304 26.3 50 305
30.2 255 497 303
30.3 26.7 50 305
30.5 26.3 501 30.6
30.3 266 50.1 30.6
31 291 50.6 31
30.3 28 497 303
299 27.2 498 304
304 286 501 30.6
ppt C ms/cm ppt
242 615
238 619
239 615
255 66.4
244 621
249 659
247 714
243 709
255 752
262 844
256  81.1
271 82.6

TEMP DEPTH CLM gg

BTM
Cc
26.1
24.9
25

26.3
25.5
26.4

26.2
26.5
291

279
26.9
28.4

c
244
24
24

25.5
24.5
25

24.9
24.3
25.1

26.3
25.6
271

Mtrs
0.6
1.6
1.2

0.5
0.8
0.4

0.8
0.8
0.25

0.4
0.3
04

Mtrs
1
1.6
1.1

0.3
0.6
0.3

0.5
0.6
0.2

0.3
0.3
0.2

412

3.93



To: Grant Pearson@WOOD.SID@CALM
From: Jim Lane@BUSS.SID@CALM
Cc:
Subject: re: fwd: Lake Clifton transects

Attachment: BEYOND.RTF
Date: 01/19/2001 4:32 PM

Grant

We won't start on sampling for nutrients until I have a specific allocation of funds for tt

Measure conductivity, temperature and depth as before. Calibrate instrument against conduct
salinity standard. No point in recording salinity.

DON'T have samples analysed for ALL major ions, but DO have samples analysed for CHLORIDE.

Give Jeff Turner a call and ask if you need to take a chloride sample from every sampling
(hopefully not, as this would require 24 analyses). If not, how many samples should be take

Jim
From: Grant Pearson@WOOD.SID@CALM, on 19/Jan/2001 2:03 PM:

Jim

I plan to visit Clifton again on Monday and would like to know what parameters
you would like me to measure/collect/ analyse please.

Thanks

From: Jim Lane@BUSS.SID@CALM, on 11/08/2000 1:35 PM:
To: Grant Pearson@WOOD.SID@CALM
Cc: John Blyth@WOOD.SID@CALM

Grant

Would you please mark 13-15 December in your diary for a repeat of the Lake
Clifton transects. Assuming you can do all four transects in the one day, any

one of those days will do.

You will also need to collect samples for nutrient analysis. I will let you
know which parameters closer to the day, when I have found out more about the
nutrient monitoring that has been done in the past.

Thanks

JL
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Pearson, Grant

From: jiml@calm.wa.gov.au

Sent: Friday, 19 January 2001 8:33 AM
To: grantp

Subject: re: fwd: Lake Clifton transects

Grant

We won't start on sampling for nutrients until I have a specific allocation of
funds for this work.

Measure conductivity, temperature and depth as before. Calibrate instrument
against conductivity standard, not salinity standard. No point in recording

salinity.

DON'T have samples analysed for ALL major ions, but DO have samples analysed
for CHLORIDE.

Give Jeff Turner a call and ask if you need to take a chloride sample from
every sampling point, top and bottom (hopefully not, as this would require 24
analyses). If not, how many samples should be taken and where from?

—————————— Original Text ----------

From: Grant Pearson@WOOD.SID@CALM, on 19/Jan/2001 2:03 PM:

Jim
I plan to visit Clifton again on Monday and would like to know what parameters
you would like me to measure/collect/ analyse please.

Thanks

From: Jim Lane@BUSS.SID@CALM, on 11/08/2000 1:35 PM:
To: Grant Pearson@WOOD.SID@CALM
Cc: John Blyth@WOOD.SID@CALM

Grant

Would you please mark 13-15 December in your diary for a repeat of the Lake
Clifton transects. Assuming you can do all four transects in the one day, any

one of those days will do.
You will also need to collect samples for nutrient analysis. I will let you

know which parameters closer to the day, when I have found out more about the
nutrient monitoring that has been done in the past.

Thanks

JL



To: Grant Pearson@WOOD.SID@CALM
From: Jim Lane@BUSS.SID@CALM
Cc:
Subject: re: various
Attachment: BEYOND.RTF
Date: 12/18/2000 6:17 PM

Grant

Lake Clifton: Please send me the results as soon as you can (after careful checking). Yes,
gauge on each occasion, and record the depth at each sampling site. Sue Elscot will be comi
investigate the nutrient monitoring issue for me. Will provide advice on what to analyse fc

Work program: we can talk about intertidal work this Wed or Thurs at Woodvale. Please have
relevant SPP handy for us to refer to.

Bathymetry: I will make first contact Bob McCarthy about the bathymetric work. I'll try to
Broome airport relocation: Please seek and incorporate comment from the District before ser
I'll have a look at the Hickey Humour at Woodavle, assuming you have saved it.

In future, please send separate e-mails about separate subjects. This will facilitate my fi

See you Wed PM
JL

From: Grant Pearson@WOOD.SID@CALM, on 18/Dec/2000 9:57 AM:

Jim,
Had a look at Clifton on Friday with Alan ( my vol dropped out unexpectedly). Lake depth he
and salinities were up by 15 %+. I'll type them up and send them to you. I have collected

ions and nutrients from the surface of each site.
The work program looks fine although I would like to talk to you about future intertidal wc

The trip to 80 Mile Beach and Broome was extremely successfull if the Broome Council attitt
gauge it by. I'll do up a separate report for this.

Have you contacted Bob McCarthy for the the bathymetry or should I?

I have lost many emails that I kept as records of communications between us and I'm now ste
new computer. So if I appear to repeat queries you'll know why.

I met Marie Ward last Friday and she has asked us to respond to the consultants report on t
we discussed in Busselton. I expect to spend today and Tuesday on this and will forward it

They want it by the end of the week.

Attached is a bit of humour from Bob Hickey.
Cheers
Grant

From: "Bob Hickey" <Bob.Hickey@cwu.EDU>, on 12/12/2000 9:39 AM:
To: iSMTP@CALM.COMO.l@Servers [<Graeme.Aggett@cwu.EDU>]

it's absolutely hilarious. Trust me.

Robert Hickey

Department of Geography and Land Studies
Central Washington University
Ellensburg, WA 98926

(509) 963-2178

(509) 963-1047 (fax)

rhickey@cwu.edu
http://www.cwu.edu/~rhickey/

"I'm trying to get a life, but today's not a good day to start."”



To: Grant Pearson@WOOD.SID@CALM
From: Jim Lane@BUSS.SID@CALM
Cc: John Blyth@WOOD.SID@CALM
Subject: Lake Clifton transects
Attachment: BEYOND.RTF
Date: 08/11/2000 1:35 PM

Grant

Would you please mark 13-15 December in your diary for a repeat of the Lake
Clifton transects. Assuming you can do all four transects in the one day, any
one of those days will do.

You will also need to collect samples for nutrient analysis. | will let you

know which parameters closer to the day, when | have found out more about the
nutrient monitoring that has been done in the past.

Thanks

JL
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Cat227 Clrny jrus \\\\\.& § J R& L

Sergerl rs A /0 o
CCWA D 'ClientID | CO3| Ca | Cl |[ECond] Fe |HCO3|Hardness| K | Mg | Mn |N_NO3| Na SO4_S Si02_Si| pH | alON_BAL
[ . |mglL|mg/L| mg/t mS/m mg/l mg/L| mg/lL |mg/L mg/L mgl | mg/L |[mg/L mg/L | mg/L %
00E0553/001 (A 1 <2 | 437 [16000| 4160 0.06 | 201 | 5400 | 270 (1050 <0.02| 0.02 |8510| 1910 = 25 | 8 .23
00E0553/002 A 3 | <2 | 432116000 4180| 0.06 | 220 5300 | 267 |1030| <0.02| 0.01 (8430 1740 = 26 | 8 | -0.6
00E0553/003 B 1 <2 | 434 |15000| 4150| 0.06 | 220 5400 | 268 | 1040| <0.02| 0.01 [8550| 1750 | 26 | 8 | 29
00E0553/004 B 3 | <2 | 461 15000, 4140/ 0.05 | 214 5400 | 266 |1030| <0.02| 0.01 (8460 1730 26 8.1 1.8
00E0553/005 |C 1 | <2 | 394 14000/ 3830| 0.05 | 201 4900 | 245 948 | <0.02| 0.01 |7830 1600 @ 26 8 | 1.4
00E0553/006 |C 3 <2 | 388 (13000, 3770| 0.05 | 195 4800 | 244 | 939 | <0.02| 0.01 |7850 1580 25 8.1 3.9
00E0553/007 D 1 36 | 329 [12000| 3270| <0.05| 73 | 4100 | 207 | 797 | <0.02| 0.01 |6700| 1350 21 8.4 1.4
00E0553/008 D 3 48 | 317 [11000, 3150 <0.05| 24 | 4000 | 200 | 776 | <0.02| 0.01 16470 1320 19 188 2.2

CHeEM CeswThE

Cowp c&%q)\w



CCWA ID ClientID | CO3 | Ca Cl Fe |HCO3|Hardness| K | Mg | Mn [N_NO3| Na

mg/L [mg/L| mg/L | mg/L | mg/L mg/L |[mg/L|mg/L| mg/L | mg/L | mg/L
00E0553/001 |A 1 <2 | 437 [16000| 0.06 | 201 5400 | 270 [1050| <0.02| 0.02 |8510
00E0553/002 |A 3 <2 | 432 [16000| 0.06 | 220 5300 | 267 [1030| <0.02| 0.01 |8430
00E0553/003 |B 1 <2 | 434 |15000| 0.06 | 220 5400 | 268 |1040| <0.02| 0.01 |8550
00E0553/004 B 3 <2 | 461 (15000 0.05 | 214 5400 | 266 |1030| <0.02| 0.01 |8460
00E0553/005 |C 1 <2 | 394 (14000| 0.05 | 201 4900 | 245 | 948 | <0.02| 0.01 |7830
00E0553/006 |C 3 <2 | 388 [13000| 0.05 | 195 4800 | 244 | 939 | <0.02| 0.01 |[7850
00E0553/007 D 1 36 | 329 |12000| <0.05| 73 4100 | 207 | 797 | <0.02| 0.01 |[6700
00E0553/008 [D 3 48 | 317 |11000| <0.05| 24 4000 | 200 | 776 | <0.02| 0.01 |6470




CCWAID [ClientID |SO4_S|SiO2_Si| pH [alON_BAL
mg/L | mgiL %
00E0553/001 |A 1 1910 | 25 | 8| -23
00E0553/002 |A 3 1740 | 26 | 8 | -06
00E0553/003 |B 1 1750 | 26 | 8 2.9
00E0553/004 |B 3 1730 | 26 (81| 1.8
00E0553/005 |C 1 1600 | 26 | 8 14
00E0553/006 |C 3 1580 | 25 |81| 39
00E0553/007 |D 1 1350 | 21 84| 14
00E0553/008 |D 3 1320 | 19 |8.8| 2.2




CCWAID  [ClientID | SO4_S|SiO2_Si| pH |alON_BAL
| Imgh | mgh | | %
00E0553/001 |A 1 1910 | 26 | 8| -23
00E0553/002 (A 3 e 1740 | 26 8 | 0.6
00E0553/003 |B 1 1750 | 26 | 8 | 29
DOE0553/004 B 3 1730 26 8.1/ 1.8
00E0553/005 |C 1 1600 | 26 | 8| 14
00ED553/006 |C 3 1580 | 25 8.1 3.9
00E0553/007 (D 1 1350 | 21 [84| 14
00E0553/008 |ID 3 1320 19 8.8 2.2




To: Grant Pearson@WOOD.SID@CALM
From: Jim Lane@BUSS.SID@CALM
Originated by: Jim Lane@BUSS.SID@CALM
Cc:
Subject: fwd: RE: Lake Clifton water levels to AHD
Attachment: BEYOND.RTF
Date: 08/11/2000 2:07 PM

Grant: for info only. Maybe it's not the Dawesville Channef. Jim

From: Jim Lane@BUSS.SID@CALM, on 08/Nov/2000 2:07 PM:
To: ISMTP@CALM.COMO. 1@Servers[<philip.commander@wrc.wa.gov.au>]
Cc: John Blyth@WOOD.SID@CALM

Thanks for the interesting reply Philip.

| don't recall whether or not | have a copy of Rezina Sham's report. | wili have someone attempt to dig it out next
week.

Regards

Jim

From: "COMMANDER Philip" <philip.commander@wrc.wa.gov.au>, on 08/Nov/2000 1:53 PM:

Thanks, Jim.
| have been looking at Rezina Shams' information a bit more closely.

Her water level graph for Lake Clifton (from CSIRO data) in 1992/93 shows
the lake level ranging from about - 0.15 to +0.6 m AHD ( coinciding with
high levels on your graph).

If you can't get yours to AHD, we can try matching the data points from your
measurements to this graph ( did you have a copy of the report?).

| have compared the water table levels for bore B4 (about 600m east of the
lake and about 2km south of the tavern). The levels taken in 1979/80 and in
1995/6 are not appreciably different - so no change in water table near the
lake over the period ( or between these years).

Similarly, comparison of water levels in A5 (adjacent to Harvey Estuary,
continuation of White Hill Rd), shows the levels in 1979/80 and 1995/96 are
within 3cm of each other - so no change in Harvey Estuary, even after the

cut.

Your data does show a correlation between high salinity and low water levels
- but | can't see the rationale for the apparent change in baseline salinity
and water level around 1993/4, in view of the water table data quoted above.

I'll await the answer on your AHDs

Phil

-----Original Message--—-

From: jiml@calm.wa.gov.au [mailto:jiml@calm.wa.gov.au]
Sent. Wednesday, 8 November 2000 13:28

To: philip.commander@wrc.wa.gov.au

Cc: johnbl@calm.wa.gov.au

Subject: Lake Clifton water levels to AHD



Philip

The person who handles the survey aspect of our monitoring work is in the

bush
this week so the earliest | will be able to send you the levels to AHD will

probably be next Tuesday.

There is a small chance that the DOLA benchmark and gauges at Lake Clifton

(Mt
John Rd) have not yet been tied to AHD. If that proves to be the case, we

will
arrange for the necessary surveying to be done ASAP.
Regards

Jim
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To: Grant Pearson@WOOD.SID@CALM
From: Jim Lane@BUSS.SID@CALM
Cc: )
Subject: Lake Clifton transects

Attachment:
Date: 16/10/2000 1:59 PM

Grant

I have couriered to you some recent (Jan 2000) colour air photos and a couple 1w A ‘? wel Lociv
of maps on which Sue has marked the locations of the four transects (A, B, C, @ /fs 196 lis z‘
D). | have also faxed you an A4 map from Brenton Knott giving an overview. /Z ood ﬁd}, w( H[ M S

SAMPLING
é, 9’4(0/'? .

Along each transect you should sample from 3 locations, labelled A1, A2, A3,
B1, B2 etc. () Yeorore w1

Sampling locations A1, B1, etc. are to be approx 100 metres out from the :
eastern shoreline. VAT 454

Sampling locations A2, B2, etc. are to be midway between the eastern and
western shorelines. @ /’/_,nw( /L

Sampling locations A3, B3, etc. are to be approx 100 metres from the western
shoreline.

At each sampling location, measure the conductivity near the surface and near
the bottom, measure the water depth, and record the position by GPS. X Klow 0,

Also take surface water samples at A1, A3, B1, B3, etc. Send these eight
samples to WA Chemistry Centre to measure conductivity and analyse for ionic
composition (major ions).

ACCESS

On this occasion you will need to launch your boat (punt) at the eastern end of
each transect in order to be sure that the transect is correctly located.

Brenton had the following recollections (from 15 years ago!) concemning access.

Transect A: where our depth gauges were originally placed, just south of the
boardwalk.

Transect B: access (with permission) was through "Moyle's Farm®, just north of

the Lake Clifton Tavern. NOTE THAT this description seems to place Transect B further south than the A4 map
indicates - perhaps the farm was further north than Brenton recalls, or perhaps the A4 map shows the transect

as being further north than it really was.

Transect C: access was via the first track north of the Neville Stanley Field
-Stattemawisich is approx 100m south of the Old Bunbuiy Rd.

Transect D: access was via a frack 100-200m south of the Lake Clifton )
" - Roadhouse, just north of some farmland. NOTE that Brenton might be under-estimating this distance.

Brenton said that placed marker buoys at each sampling location - presumably they are not still there!
GOOD LUCK

JL



16/10 ‘00 11:31 FAX 97521432 CALM BSN » WLIFE RES WOODVA [Hoo1

DEPARTMENT OF CONSERVATION AND LAND
MANAGEMENT
14 QUEEN STREET, BUSSELTON WA 6280
PHONE — (08) 9752 1677  FAX — (08) 9752 1432

i -z ¥ & > |

FACSIMILE TRANSMITTAL SHEET

T0: FROM:
GLAanS [ pgeson) SZIr U L AaE

COMPANY: DATE:

/6 /l o /oD
FAX NUMBER: TOTAL NO. OF PAGES IfCLUDI "}'COVER:

a.”)

PHONE NUMBER: SENDER'S REFERENCE NUMBER:
RE: YOUR REFERENCE NUMBER:

NOTESICOMMENTS:

QMC é; L Mmen n%#‘- éd,n.érv\;
2( Uo Lo Aecmrils  to AN, v

e v SN LALl. g rmail L

Late -~ fodis
\/




T R

BASE RS ST

~ 32° 45’ S

!
115°38'E

2 km

TRANSECT D

Y W Ve



Sl SRR sedi ol e

”ﬂwmf%ﬁﬂ_&W?
o b

S

L8

: moJ_n-

vt

9€ ga

98 vQ

ezt A6

H

glzlgl\s

« o wR_nel o
e il o
. = L2
5%, F-11% 49 g :
8
Ehx ks 4 L)

N \eloTX =

iz
'

L8

iE

25t

ot

=1 }OI—



LAKE CLIFTON

BENCH MARK AND GAUGE DETAILS

BENCH MARK AND GAUGE LOCATION

BM NAME: HR 185
DATE VERIFIED: 6 MAY 1999
INSTALLED BY: DOLA

BM LOCATION: SEE SKETCH

BM HEIGHT: (HR 185) 5.413
HEIGHT OF GAUGE 1: 5.000
HEIGHT OF GAUGE 2: 4.003

I~

Conc. block
CALM Datum (5.0)

2 /O\’\’a.

OTHER INFORMATION GAUGE o
HEIGHT OF GAUGE 3: NIL 27009 4
HEIGHT OF GAUGE 4: NIL b3 "%, HR 185
AMG 84 COORDS: E 373900 . WO 105545
0 ¢ "2 M
(+/— 100m) N 6375950 Y N
AHD OF BM: 1.378 @)/ 335 W
NEAREST AHD BM: HR 185 b = S «»‘Ig /-‘*{‘/
o . 0 eC! (]
GAUGE MAINTENANCE: mgg. gAmY 1999 , b 6 o ¢ ¢ %"égeb'&d éEm o= %2')!
. B above
DATE DRAWN: 9 JUNE 1999 fad
P. "
DRAWN BY SCANLAN SURVEYS FOR THE ¥ Sgs . .
DEPT OF CONSERVATION & LAND aud clokr? fbls <y (- W”’Q
MANAGEMENT. b 4%4&# Sott15 27
LOCATION SKETCH | v
Toilet Block ‘
~
R
9 Loc 191
Information ™ :'-J
Shelter I
y - Park Ltl:lnd
1 NS
! ) = .-.'?@{6".1. !
Deck Spike in R /
Large Red Gum / LA § Iy 3
1.6 above GL. / %
HR 185 — oNy M
@15 3 / bt. ' O N\ g
rL.\— Y o e — o= _MT._JOHN _ROAD
Q Ay
7
%. e Deck Spike in Bitumen.
F Large Jarrah Tree.
=79
Limestone — / /
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