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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
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i 14 €y
o Gl
1211 R 0 _ _cH
03¢ G
i | | ocs _ GF|
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Depih gvén as 0 1m in printouts|
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C3 | 23052001 s Ay “28m cast of [C3) positior
O0E1e44010| D1 | 23/052001)  290D0 6000 1050 a7rEza| 6364207 154,
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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
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930f eaf o 430 cP
944 p i o 23] ep
950 178 o4 +«2] _ ep
(1016, _| ot o4 <3 GP)
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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|
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oT808 | B2 Fias e e ey 224 AC
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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



SRR T

- /1

s 0z/ ?/O;/‘r - " | - o

. N N | ) ‘_,f'
fr 10§ POF 7 LT V2 "

| (L o | ;?A“_
YRS Il )
_ | 'WOS I

XK o F2 |

R NEIE



b8/
/-

144’%* it Foaihn ,(/Aei’f?

% 2l

r}% / i J-bS =

% ¢ sy e

/ /// V2 o
" AL & 2

I\

' 7 s ol L.
e ey

& & A o
0B =

o5
HE. o .
i j'}_;‘

-
; /,,/ 7 e
Z/W{//L vy o4
L .

24
N f,./ﬂ/;/ L.
AT




;. . h«*’ \ T i{\ & J‘f?fﬂ -
-. Y A 77 s Bopyy [4




szy Corviees 16 13y /LAN CLI7RKE

“3””'?4 P Opamr v /z'«.‘l

DATE SITE EAST NORTH COND &  SAL TEMP{ CON
TOP | TOH TOP BTM
AUSGE8 AUSGES mefem| ppt | C ¢ ms/cm
At 373909 6375968 (677 22:4| 475
A2 373220 {3 3 2,-7| 632
A3 72708 '3 3 7 21-6 | £5-5
B1 74648 eamoo cs 3 ‘ 72¢6-7| 684
B2 374250 , 26-5| 682
(] a7ars2 ,51" | 27:2. | €78
r =S if e
C1 375007 6368456795 243 79
c2 rsero VA 235 9=
€3 378302 B6-3 269 65
o1 377628 6204207 - | ol 9/ &
D2 TAMN2 430 269 | 947
D3 areo71 - 85

L. gpavage AT ST TOMY

/2,

J'\q.)'f'!-

« gzl 373 an | |

NAPTIE ! o jorasten
"‘. /7 v'f s et fDEMOE fz
¢ v

A il

éﬂ,hnf "9 AR f;,.z,%,;‘ 3

Z&

1 &3 47 ,"I_
1’&] 4=

SAL TEMP
BTM BTM
ppt CY
Z2Z'>
ZZ-O
2.0 9

26-%
255
27 A
2y ¥
2% &

26 -5

2% ©
iy 4
z% Y

ot

o7

DO

DEPTH
Mirs

1%
r)’?J

2
- if
;}

%

Q:;Q WQQ

15

712
o1
0-1%

Pov A
Vi

g

A

/ norus/

Vs L

."‘7“.

373750
6375975

- 373842

P ey e o
[ ,-’/‘1{.", k

> L7 ELES

EHEBLLD

Lia 377227

4364200

7

-7
2 ‘.{Mt’;'fh =) Q'lr\ ,% 7&0&#?’,}‘4\ /\-". \.‘.,~ =
-t -
T i, LW -
. . [P VTN 474 \:,'__,‘,-..,!_' e
CLiFA¢ ldore @)
A 5 3 S reatt 9]
ELIF D s
( oA 2 SE S = At ffr-/.-:a.z,-,.« ol
L F P03 ~ R ;
. ’J AP / ‘q_ ‘ ‘45‘-’#' ol i DN ({

At e <

Forom

U
Q.

/

/

L/ R y
0 .A‘»‘rte -”?g&a\ ;_:p,,(’ 2—

(-

o
75 *f‘ St oy

Vo

/ ("\r Le,lrtf,lt{rt‘fn - é- r"“‘“ o 'oLvLLJ va /’7917'» -



I /'(?-&"&;_'ﬁ

M/Z // TIPS e~ B

- w?fnu/ / 7//” K L ?/’v‘/m
- j{///[ ??:.M‘«‘-— _,,/_ /j,//:,,_,-ﬁ

B : At ..,//4 sl v B b </< _
:— = TR
Gl ff&/ e, /‘J P o Thia “{{- /" 2 &

B == |

; C

K= 0L & 20-f7 ]

_{' 5 bt U

A

|
1




- v,
) _f_’ :7- m /«1’&’ %,‘,,n.,

/f:“ 2_ 71 »—.74»'-;7;7‘.%.;/ f 'v,-f -/u,:f

I
e

70 |£%3ms /217 ¢

ADd NTALELS
T'C/:j 6,‘,‘7 - :742‘_.‘ ,.. i"ll ér :"

}

pan}

G
(7S

£ E - - ] ,._Ii’_
[‘:‘i -3 L&~ B

—

q?( /%“ 65 ';.r._; ol B

e
(AT )

|



7 i = 1 / = f
e 2% ==fol
—— / F i
.4'/.?."{4; {_/f/f// s Ak

Z;; 93 -Qs 24-9%
'é%: 949, s 28 H ¢

. p: s
zy‘ﬁ'»-f/ﬁi’ /%7/% it ./"i{d,h







SR

JR——" ]

¢ - .

™ A,

.'.4.‘: 4

Ly




