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1 INTRODUCTION

1.1 Background
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Plate 1. Deep drains constructed in the Yarra Yarra
catchment.
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1.2 Study objectives
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2.2 Sites and sampling design
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Table 1. Sites sampled within the Yarra Yarra catchment of Western Australia, and their GPS location (UTM

WGS84).
Sub-catchment Site | Treatment GPS Location Comments
No. Easting Northing
1 Control (Reference) | 50 515080 | 6647205 | Within Lake Hillman
Within Lake Hillman close to inflow from deep drain;
2 Exposed 50 517922 | 6645252 | strong sulphur smell off lake. In receiving environment
Lake Hillman of acidic hypersaline discharge from Nixon’s drain.
Small basin on the edge of Lake Hillman; not
inundated by flow from main lake but may be
3 Control (Reference) | 50 516515 | 6644722 connected through the shallow groundwater (R. Nixon,
pers. comm.).
4 Exposed 50 513349 | 6653367 | Within Lake DeCourcy close to inflow from deep drain.
Lake DeCourcy s Control (Reference) | 50 509299 | 6656261 Within Lake DeCourcy - large, broad, flat playa;
strongly affected by wind fetch.
6 Control (Reference) | 50 476926 | 6695158
7 Control (Reference) | 50 477939 | 6693209 Tinika (Boat) Lake
8 Exposed 50 479955 | 6695763 Er);tirr?mely degraded; downstream end of large deep
Crystal Lake. Extremely degraded; upstream of #8;
Mongers 55 9 Exposed 50478748 | 6693995 | ;oo drain flows through wetland.
10 Exposed 50478797 | 6694561 Extremely degraded; bunds of deep drain eroded &
P drainage waters flow into wetland.
Lake MacPherson. Impacted by cattle; dead trees
11 Control (Reference) | 50 478257 | 6691517 suggest increased inundation. Likely influenced by
acidic groundwater.
15 Control (Reference) | 50 471404 | 6719355 Severe algal bloom.
16 Future Exposed 50 471726 | 6718710
Mongers 16
17 Control (Reference) | 50 471903 | 6719202 *May be impacted by flow from #16.
18 Control (Reference) | 50 471748 | 6718277
12 Control (Reference) | 50 503487 | 6664779
13 Future Exposed 50 508992 | 6663990
19 Future Exposed 50 508629 | 6664863
Goodlands 20 Control (Reference) | 50 508966 | 6664599 Surface drain from east but no deep drains; flows into
#19 during high rainfall years.
Very large playa, strongly affected by wind fetch; deep
21 Exposed 50 505020 | 6659760 drain flows through but constitutes relatively small area
of the total lake.
22 Control (Reference) | 50 504639 | 6652252
Extremely degraded; drain bunds eroded and sheet
23 Exposed 50 503349 | 6653220 | flows bring drainage waters into eastern side of
Xantippe wetland.
Extremely degraded; deep drain flows through #23
24 Exposed 50503722 | 6653531 and into #24; large deposits of silt from drain.
25 Control (Reference) | 50 504016 | 6651490
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Geraldion
PERTH |

Figure 1. Overview of sites sampled within the Yarra Yarra catchment in the Northern Agricultural Region (inset)
of Western Australia (map courtesy lan Fordyce).
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Figure 2. Map showing the location of sample sites within the Lake Hillman
sub-catchment. Site numbers are prefixed by YY.
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Figure 3. Map showing the location of sample sites within the Lake DeCourcy
sub-catchment.
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Ooe

Figure 4. Map showing the location of sample sites within the Mongers 55
sub-catchment.
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Figure 5. Map showing the location of sample sites within the Mongers 16
sub-catchment.
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Figure 6. Map showing the location of sample sites within the Goodlands
sub-catchment.
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Figure 7. Map showing the location of sample sites within the Xantippe
sub-catchment.
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2.3 Water Quality
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2.6 Data analysis
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2.6.1 Multivariate statistics
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3 RESULTS AND DISCUSSION

3.1 Wetland Condition
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3.2 Water Quality
3.2.1 General water parameters, salinity and acidif ication
! I" 5 :- # ' "H#
# $ N9 & b ##S$ 9, <* (& 1
5 $1Q& $7*c& " "< " $MI++C&- 1Q
" I" # # #- 1Q
# ' $ " # &
# < $ & 4 # ##S$
# #H# # " & 1Q #M< " # ! '
J $5& # YOH#HH oo "<

Wetland Research & Management



Yarra Yarra Aquatic Monitoring

5 # / - <
moom " " " H-
3 < # #' - #
$ M?+ F & # He,<*, F - 3
$ * 99& #$ A& 3 #
" # # " "Ho"< $6 MM T
M( TPM=T (“MMQ“MM(Q & " # " "5 ,BC
BoC ' - 3#
5' " F - 3
' # ' <
$ = 9B,;&
6 # ' #' +><>9- " # $ |, B 9+
*>& 5' #"# # '
# # ! - 3# R " # '
# - # #
' # # m
# # " " " # 1 )
(4Q% J *++A 1 *++,& 3 #
#o $ P>-7& $ &
' -0 " #
o # #' 31
*++ &-
" ) " A Neutral/basic A Exposed 4 Acidic
# < 22 # 0
# " s b Ak 4, ady
$:<;&"" ) :6'"‘ e
" # # - 4 AN A
0 o # 2
0 r . r . r .
$1 1 9BB:&- 3# 0 50 100 150 200 250 300
# g EC (mS/cm)
7 >& ! < Figure 8. Salinity versus pH for sampled sites
$ 9BB>&- 0 #or < within the Yarra Yarra catchment. Exposed = all
" ! A " m sites receiv_ing disposal \_Nater§ fro_m deep drains;
! neutral/basic = control sites with circum-neutral or
YO# 5 basic pH 6; acidic = control site with pH <6.
$ 6KO((F ! ( 6K *+++&-
3.2.2 Metals
R "B - " # #
" noon J "
4 "$ J *++A&- 4 ' 4
## # ' 6KO((F ! (6K $*+++&
" ' /" $ " B&- ((((C®6 K
Ot H#H# ( " ##
5t ' - "# 5
$ " B&

! Hypersaline >50 mS/cm; saline 8.8 - 50 mS/cm; kisic2 - 8.8 mS/cm; using a conversion of TDS mgh 680
x electrical conductivity mS/cm (ANZECC/ARMCANZ 200

Wetland Research & Management



4 #' B ## #
" # # #
$+-? F& *9
*A
# -+ #H#
3 # #
Cv MA Co
# # 5
v ” )
7
. -4
# ! #"# 'S5
3#"
#
'g
@ +-,. F *9&-
/ # #
: 4 <
5 # "
J
K- 3#
H"HH >? |
# ' $=
4 #" #
# ' "
(
o #
# # Y- 3
5
$ # 4> )] *44? &-

Yarra Yarra Aquatic Monitoring

(" # "F
L 5 *9- (
9> X # # (" B+,
-3 " # #
5 # < #
# " # '
"

" "% # " &
/" - 3" ##
8- 3# #

# # " #

# < #

# # -0
5
5 /M "
$ &
# #
TN
# # ("
# # "#
#
4+ A&-
$ &
# -n o<
# -
- 3#
# "#
#
#H #

Wetland Research & Management



Yarra Yarra Aquatic Monitoring

—
—
—
I T T T T 1 T T 1
—— —
— - _—
* — —
- -
I T
I T T 1 I T T 1
- -
m—
—— — —

—

—_
— —
—
I I T T 1
— —
—_— —_—
— —
— —
r
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3.2.3 Nutrients
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Figure 10. Mean (+95% confidence interval) nutrient concentrations recorded from wetland surface waters in May
2008 together with ANZECC/ARMCANZ (2000) trigger values for freshwater wetlands (—) and marine inshore waters
(). Wetlands are grouped by exposure (reference or exposed) and acidity (circum-neutral/basic pH 6 or acidic pH
<6).

3.2.4 Patterns in water quality
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Figure 11. MDS ordinations on (A) the full suite of water quality variables and (B) on metal concentrations only.
Wetlands are labelled by site codes and coloured by exposure (reference or exposed) and acidity (circum-
neutral/basic pH 6 or acidic pH <6).
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Figure 12. ‘Bubble’ plots of selected metal concentrations (Co, Cr, Fe, Mn & Pb) superimposed on metals ordination
(top left). The larger the ‘bubble’, the greater the metal concentration. Refer Figure 11 for site codes.

3.3 Microinvertebrates
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3.3.2 Conservation significance of microinvertebrat es
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3.3.3  Species richness
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Plate 2. Examples of some of the types of
microinvertebrates found in the Yarra Yarra
catchment; A cladoceran (water flea); B
Branchionus (rotifer); C ostracod (seed
shrimp); D Cephalodella (rotifer).

(photo A: L. Chandler; photo B-D: R. Shiel).
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Figure 13. Comparison of microinvertebrate species richness between sites. Neutral/ basic = sites with pH 6;

acidic = sites with pH <6.
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Figure 14. Plots of microinvertebrate species richness versus salinity (mS/cm EC) and acidity (pH). Exposed = all
sites receiving disposal waters from deep drains; neutral/basic = control sites with circum-neutral or basic pH 6;

acidic = control site with pH <6.
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Figure 15. Mean (+95% confidence interval)

_—| microinvertebrate species richness. Wetlands
are grouped by exposure (reference or exposed)
and acidity (circum-neutral/basic pH 6 or acidic
pH <6).
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3.3.4 Patterns in microinvertebrate assemblage stru  cture
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Figure 16. MDS ordination on microinvertebrate presence/absence data data. Wetlands are labelled by site codes
and coloured by exposure (reference or exposed) and acidity (neutral/basic pH 6 or acidic pH <6). Optimum
solution for the ordinations was three dimensions with a stress of 0.01, but for visualisation dimensions 1 and 2 are

shown.
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3.4 Macroinvertebrates

3.4.1 Taxonomic composition
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" Table 4. Summary of macroinvertebrate
fauna recorded from the Yarra Yarra
study area.
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Plate 3. Examples of some of the types of macroinvertebrates found in the Yarra Yarra catchment; A dipteran larva -
Ceratopogonidae (biting midge); B shield shrimp Triops australiensis australiensis; C Sternopriscus species (diving
beetle); D Berosus species (water scavenger beetle) (photos: L. Chandler).

3.4.2 Conservation significance of macroinvertebrat  es
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Figure 18. Comparison of macroinvertebrate species richness between sites. Neutral/ basic = sites with pH 6;

acidic = sites with pH <6.
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Figure 19. Plots of macroinvertebrate species richness versus salinity (mS/cm EC) and acidity (pH). Exposed = all

sites receiving disposal waters from deep drains; neutral/basic = control sites with circum-neutral or basic pH 6;

acidic = control site with pH <6.
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3.4.4 Patterns in macroinvertebrate assemblage stru  cture
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A. Macroinvertebrate presence/absence
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Figure 21. MDS ordination on (A) macroinvertebrate presence/absence data and (B) log-abundance data.
Wetlands are labelled by site codes and coloured by exposure (reference or exposed) and acidity (circum-
neutral/basic pH 6 or acidic pH <6). Optimum solution for both ordinations was three dimensions with a stress of
0.08, but for visualisation dimensions 1 and 2 are shown.
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Figure 22. ‘Bubble’ plots of salinity (EC) and selected
metal concentrations (Pb, Co, Fe & Mn) superimposed on
macroinvertebrate species presence-absence ordination.
Refer Figure 21 for site codes.
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Table 5. Average percent pairwise similarity amongst sites, calculated using the Bray-Curtis association measure on
macroinvertebrate presence-absence and abundance data.
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Figure 23. Macroinvertebrate species richness versus salinity at wetlands in the Yarra Yarra, Narembeen and
Buntine-Marchagee catchments. Yarra Yarra wetlands are labelled as neutral-basic (pH >6) and acidic (pH <6). All
Narambeen wetlands were acidic with pH 3.
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!

Figure 24. Rank scores for sites based on averaged rank scores for macroinvertebrate species richness, micro-
invertebrate species richness and total combined species richness. The site with the highest species richness was
given a rank score of “24” and the lowest richness a score of “1". Neutral/ basic = sites with pH 6; acidic = sites with
pH <6. Salinity as EC (mS/cm) is indicated by
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Appendix 1. Site photographs, taken May 2008
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MONGERS 55 SUB-CATCHMENT

Site 6 Site 7
Site 8 Site 9
Site 10 showing eroded bund. Site 11
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GOODLANDS 33 SUB-CATCHMENT
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XANTIPPE SUB-CATCHMENT

Site 22

Site 23 Site 24

Site 25
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General Water Quality Parameters

Yarra Yarra Aquatic Monitoring

Appendix 2. ANZECC/ARMCANZ (2000) trigger values

Trigger values for the protection of aquatic ecosystems applicable to south-west Western Australia.
TP = total phosphorus; FRP = filterable reactive phosphorus; TN = total nitrogen; NOy = total nitrates/nitrites; NH,+ = ammonium

o # 9 # # -
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( =B 1 =|==% =IBO =|==> =IG =l==> JI=7JI11

ID = insufficient data to derive a reliable trigger value;
'All values during base river flow not storm events.

2 Derived from daytime measurements; may vary diurnally and with depth; data loggers required to assess variability.
% General level for slightly-moderately disturbed ecosystems; figure may not protect species from chronic toxicity.
* Summer (low rainfall values); values higher in winter, e.g. TP 0.04 mg/L, FRP 0.01 mg/L.

Metals

Trigger values for the protection of aquatic ecosystems. Values for slightly to moderately disturbed systems are

shaded grey.
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& &), ) ) =|£=CC =|=BC1 =1=1J9 =|=G=9
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! El==< =1==01 =|==>9 =I==G1 | =I-=BB =l==11 =|==99 =1=<B
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3, =l==> =l=<< =l=<J =1=01 ) ) ) )
# ) ) ) =l=p =I< =1<9 =IBJ
6 =I==B1 === =|=<% =|=0< =1==C =|=<% =I=B@ =1=16
ID = insufficient data to derive a reliable trigger value;
ATrigger may not protect key test species from acute or chronic toxicity; indicates that trigger value > acute toxicity value; note that

trigger value should be <1/3 of acute value;

B Chemicals for which possible bioaccumulation and secondary poisoning effects should be considered;

€ Figure may not protect key species from chronic toxicity.

Wetland Research & Management




Yarra Yarra Aquatic Monitoring

Appendix 3. Water quality data recorded in May 200 8
Table A3-1. Results for sites YY1 to YY12.
SITE
PARAMETER |UNITS YY1 YY2 YY3 YY4 YY5 YY6 YY7 YY8 YY9 YY10 YY1l YY12
Temp °c 24.70 20.60 24.00 20.50 22.00 13.80 14.00 21.70 22.40 19.60 19.90 22.70
pH 8.37 7.05 4.16 7.88 7.47 8.82 8.97 3.53 3.49 3.48 6.35 7.33
EC mS/cm 95.50 20.90 127.60 133.70 232.00 100.50 5.58 73.90 60.80 80.90 14.96 230.00
DO % 108.00 95.00 84.00 52.00 86.00 86.00 111.00 94.00 92.00 85.00 107.00 79.00
DO mg/L 8.50 8.20 6.80 4.60 7.60 8.60 11.00 8.00 7.70 7.70 9.40 6.50
Redox mvV -92.20 -82.90 154.90 -60.20 -42.40  -112.50 -123.10 192.30 195.40 194.50 27.20 -19.90
Secchi m 0.00 0.00 0.00 0.00 0.00 0.47 0.85 0.00 0.00 0.00 0.00 0.00
Depth m 0.07 0.20 0.07 0.32 0.05 1.00 1.50 0.05 0.05 0.18 1.00 0.10
As mg/L 0.01 0.0025 0.025 0.025 0.025 0.01 0.001 0.001 0.005 0.01 0.001 0.025
COo3 mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Ca mg/L 1800 462 1830 1460 876 293 52.6 555 389 608 44.9 808
Cd mg/L 0.001  0.00025 0.0025 0.0025 0.0025 0.001 0.0001 0.0001 0.0005 0.001 0.0001 0.0025
Cl mg/L 37700 6320 55900 59100 173000 40300 1550 29100 22600 28600 3900 171000
Co mg/L 0.001 0.0063 0.088 0.0025 0.0025 0.001 0.0004 0.035 0.058 0.074 0.0055 0.0025
Cr mg/L 0.005 0.00125 0.0125 0.0125 0.0125 0.005 0.0005 0.0022 0.0025 0.005 0.0019 0.0125
Cu mg/L 0.0025 0.0041 0.0025 0.0052 0.0074 0.0033 0.0024 0.0049 0.0056 0.0052 0.0033 0.014
Fe mg/L 0.11 0.013 0.7 0.025 0.025 0.025 0.0025 9.4 18 14 0.041 0.025
HCO3 mg/L 67 31 0.5 198 64 113 61 0.5 0.5 0.5 3 70
K mg/L 609 110 743 998 2880 306 37.6 546 425 555 44.3 2520
Mg mg/L 2150 388 3470 3520 8320 750 93.3 1840 1500 1910 99.5 9510
Mn mg/L 0.005 0.5 7.3 0.069 0.02 0.026 0.017 4.2 35 4.3 0.95 0.091
Mo mg/L 0.01 0.0025 0.025 0.025 0.025 0.01 0.001 0.001 0.005 0.01 0.001 0.025
N_NO3 mg/L 0.005 0.29 7.1 0.2 0.005 0.005 0.1 0.13 0.11 0.14 0.64 0.005
N_total mg/L 12 0.61 23 2.8 2 2 0.63 3.4 25 3.1 1.9 21
Na mg/L 23200 3780 36600 36900 110000 25500 857 16600 13400 16800 3200 111000
Ni mg/L 0.01 0.007 0.07 0.025 0.025 0.01 0.001 0.027 0.047 0.06 0.004 0.025
P_total mg/L 0.01 0.005 0.005 0.01 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.06
Pb mg/L 0.001 0.00025 0.068 0.0025 0.0025 0.001 0.0001 0.014 0.041 0.047 0.0001 0.005
SO4_S mg/L 6470 1570 9050 7550 12600 1190 173 4140 3210 4030 248 15300
Se mg/L 0.01 0.0025 0.025 0.025 0.025 0.01 0.001 0.001 0.005 0.01 0.001 0.025
\% mg/L 0.002  0.00025 0.0025 0.0095 0.0025 0.001 0.0005 0.0001 0.0005 0.001 0.0001 0.0025
Zn mg/L 0.025 0.082 0.14 0.071 0.29 0.054 0.025 0.13 0.1 0.064 0.077 0.19
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Table A3-1 continued.

Yarra Yarra Aquatic Monitoring

Results for sites YY13 to YY25.

SITE
PARAMETER JUNITS YY13 YY15 YY16 YY17 YY18 YY19 YY20 Yy21 YY22 YY23 YY24 YY25
Temp °c 17.70 16.10 22.80 20.20 26.00 17.80 14.10 17.10 19.10 17.80 17.10 19.50
pH 3.14 8.74 7.55 8.22 7.74 4.08 411 6.06 7.94 8.38 3.57 3.04
EC mS/cm | 213.00 75.70 210.00 101.70 151.70 172.80 49.20 234.00 224.00 78.90 72.00 238.00
DO % 71.00 211.00 87.00 97.00 103.00 76.00 88.00 68.00 97.00 83.00 95.00 60.00
DO mg/L 6.60 19.00 7.20 8.50 8.10 7.50 8.60 6.20 8.60 7.50 8.70 5.40
Redox mv 212.70  -110.50 -42.80 -82.10 -54.70 158.60 151.60 53.00 -63.10 -90.50 187.30 219.30
Secchi m 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00
Depth m 0.04 0.07 0.03 0.10 0.07 0.05 1.50 0.20 0.08 0.10 0.10 0.10
As mg/L 0.025 0.01 0.025 0.025 0.025 0.025 0.005 0.35 0.025 0.01 0.01 0.025
COo3 mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Ca mg/L 1070 222 630 1700 2140 2090 1280 607 1300 395 239 489
Cd mg/L 0.0025 0.001 0.0025 0.0025 0.0025 0.0025 0.0005 0.0025 0.0025 0.001 0.001 0.0025
Cl mg/L 121000 29700 149000 41900 71500 85000 17100 156000 131000 32200 29600 185000
Co mg/L 0.17 0.001 0.0025 0.0025 0.0025 0.11 0.019 0.1 0.0025 0.001 0.041 0.058
Cr mg/L 0.0125 0.005 0.0125 0.0125 0.0125 0.0125 0.0025 0.0125 0.0125 0.005 0.005 0.0125
Cu mg/L 0.0025 0.0047 0.0066 0.0025 0.0025 0.0025 0.0026 0.83 0.012 0.001 0.0053 0.031
Fe mg/L 3.7 0.025 0.025 0.025 0.025 0.89 6.3 0.16 0.025 0.025 32 11
HCO3 mg/L 0.5 332 454 159 238 0.5 0.5 21 134 299 0.5 0.5
K mg/L 2420 773 3290 1120 1690 1720 263 1230 1830 520 466 1360
Mg mg/L 5950 2320 14500 3040 5060 4580 515 3950 4360 1760 1810 3620
Mn mg/L 4.7 0.16 0.021 0.005 0.005 4.1 25 11 0.063 0.04 2.2 2.2
Mo mg/L 0.025 0.01 0.025 0.025 0.025 0.025 0.005 0.025 0.025 0.01 0.01 0.025
N_NO3 mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.23 0.005 0.005 0.67 0.13
N_total mg/L 19 36 23 34 5.2 18 1.3 4.2 3.7 4.3 6.2 6.6
Na mg/L 78900 16500 80900 24800 44900 53700 11300 95900 86700 19000 16400 116000
Ni mg/L 0.21 0.01 0.025 0.025 0.025 0.13 0.012 0.57 0.025 0.025 0.038 0.12
P_total mg/L 0.06 0.75 0.24 0.01 0.01 0.02 0.005 0.09 0.1 0.17 0.005 0.02
Pb mg/L 0.043 0.001 0.0025 0.0025 0.0025 0.015 0.0017 0.0025 0.0025 0.001 0.028 0.005
S04_S mg/L 9860 2610 18600 7050 12200 8650 3300 7250 11200 3620 3720 8760
Se mg/L 0.025 0.01 0.025 0.025 0.025 0.025 0.005 0.025 0.025 0.01 0.01 0.025
\% mg/L 0.0025 0.011 0.0025 0.0025 0.0025 0.0025 0.0005 0.0025 0.0025 0.0059 0.001 0.0025
Zn mg/L 0.19 0.09 0.23 0.025 0.071 0.15 0.11 0.44 0.25 0.069 0.13 0.052
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Appendix 4. Microinvertebrate fauna

Table A4-1. Systematic list of microinvertebrate taxa recorded from the Yarra Yarra wetlands in May 2008. Values
are relative abundance (refer section 2.4). Cons. Cat. (conservation category): Aus = cosmopolitan/Australia and

beyond, however not necessarily worldwide; | = indeterminate.
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Table A5-1. Systematic list of macroinvertebrate taxa recorded from the Yarra Yarra wetlands in May 2008. Values
are log-abundance, i.e. log10 scale where 1 = 1 individuals, 2 = 2-10, 3 = 11-100, 4 = 101-1000, 5 = >1001. Pres =
evidence of past presence (e.g. dead individuals) but not collected live during the current study. Cons. Cat.
(conservation category): Aus = cosmopolitan/Australia and beyond, however not necessarily worldwide; WA =

Yarra Yarra Aquatic Monitoring

Appendix 5. Macroinvertebrate fauna

Western Australia only; SW = endemic to south-western WA; Indet = indeterminate.
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Table A5-1 continued.

Yarra Yarra Aquatic Monitoring

TAXA

CONS
CAT

<0
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Appendix 6. Field data sheets
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YARRA YARRA AQUATI

C MONITORING MAY 2008

Site Name & Number

Name(s) of recorders

Easting

Northing

Date of sampling

I Time of sampling

Air temperature (°C)

Weather conditions

Comments on photos

Water Quality

Water temperature (°C)

pH (pH units)

Redox (mV)

Conductivity (mS/cm)

Secchi disc (m)

Dissolved Oxygen

- (]!

Top of post to water surface (m)

)

Water depth Top of post to sediment (m) )
Total water depth (m) (
Benthos
Salt crust No Yes e Thickness (mm)
Shrub stumps No Yes ¢ Comments
Substrate Comments
Human Impacts
In water
In fringing vegetation
Land use in catchment |/ + %
Fauna
Molluscs $0 +( 1
Water birds
Frogs .
Other 2, + ++
Other Comments
+’
3 ,%1 %+ 1 .+% # + %

%
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YARRA YARRA AQUATIC MONITORING MAY 2008

Site Name & Number

+

Name(s) of recorders

Easting

Northing

Date of sampling

I Time of sampling

Air temperature (°C)

Weather conditions

Comments on photos

Water Quality

Water temperature (°C)

pH (pH units)

Redox (mV)

Conductivity (mS/cm)

Secchi disc (m)

Dissolved Oxygen

- ( !

Top of post to water surface (m)

)

Water depth Top of post to sediment (m) )
Total water depth (m) (
Benthos
Salt crust Noe Yess Thickness (mm) 2
Shrub stumps Noe Yese Comments
Substrate Comments
Human Impacts
In water
In fringing vegetation
Land use in catchment | / + %
Fauna
Molluscs .
Water birds , %
Frogs 4 +
Other 2, + 5 1
Other Comments + N T
[+ % 6 % +,% +
7, %! 5 % I % ., 89
' % % %+, % %

Wetland Research & Management




Yarra Yarra Aquatic Monitoring

YARRA YARRA AQUATIC MONITORING MAY 2008

Site Name & Number

Name(s) of recorders

Easting

Northing

Date of sampling

I Time of sampling

Air temperature (°C)

Weather conditions

Comments on photos

Water Quality

Water temperature (°C)

pH (pH units)

Redox (mV)

Conductivity (mS/cm)

~ |~

Secchi disc (m)

* 4+

Dissolved Oxygen

- ( !

Top of post to water surface (m)

)

Water depth Top of post to sediment (m) )
Total water depth (m) (
Benthos
Salt crust Noe Yess Thickness (mm) /+% #
Shrub stumps Noe Yese Comments
Substrate Comments
Human Impacts
In water
In fringing vegetation
Land use in catchment 1
Fauna
Molluscs .
Water birds
Frogs .
Other
Other Comments 1 < 0 = . (
>1 7?0 < | = 5. %
1% 5 % 1 , %., @% ! . %
7 ++ 0O( A (
[+ % % %1 1 (
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YARRA YARRA AQUATI

C MONITORING MAY 2008

Site Name & Number

3% O+

Name(s) of recorders

Easting

Northing

Date of sampling

Time of sampling

Air temperature (°C)

Weather conditions

Comments on photos

Water Quality

Water temperature (°C)

pH (pH units)

Redox (mV)

Conductivity (mS/cm)

Secchi disc (m)

Dissolved Oxygen

- ( !

Top of post to water surface (m)

)

Water depth Top of post to sediment (m) )
Total water depth (m) (
Benthos
Salt crust No Yes e Thickness (mm)
Shrub stumps No Yes ¢ Comments
Substrate Comments 1 0 ;
Human Impacts
In water 3 +
In fringing vegetation
Land use in catchment
Fauna
Molluscs .
Water birds 3 B% 3% 4 <C=
Frogs .
Other 1% 1 , + 5
Other Comments +
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YARRA YARRA AQUATIC MONITORING MAY 2008

Site Name & Number

335%

Name(s) of recorders

Easting

Northing

Date of sampling

I Time of sampling

Air temperature (°C)

Weather conditions

Comments on photos

Water Quality

Water temperature (°C)

pH (pH units)

Redox (mV)

Conductivity (mS/cm)

Secchi disc (m)

Dissolved Oxygen

- ( !

Top of post to water surface (m)

)

Water depth Top of post to sediment (m) )
Total water depth (m) (
Benthos
Salt crust Noe Yes Thickness (mm)
Shrub stumps No Yes ¢ Comments
Substrate Comments ++ +6 , %
Human Impacts
In water
In fringing vegetation
Land use in catchment
Fauna
Molluscs .
Water birds
Frogs .
Other
Other Comments 7, 1 ,
+l
.1 O+ , %1D
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YARRA YARRA AQUATIC MONITORING MAY 2008

Site Name & Number B . %1) ,
Name(s) of recorders
Easting Northing
Date of sampling I Time of sampling "
Air temperature (°C) # 0 $
Weather conditions $ %
Comments on photos | & ) 11 .3 6 & ) EE
Water Quality
Water temperature (°C) | '(
pH (pH units) (
Redox (mV) ) (
Conductivity (mS/cm) (
Secchi disc (m) (
Dissolved Oxygen - ( !
Top of post to water surface (m) )
Water depth Top of post to sediment (m) )
Total water depth (m) *<o+=
Benthos
Salt crust No Yes e Thickness (mm)
Shrub stumps Noe Yes Comments
Substrate Comments
Human Impacts
In water
In fringing vegetation 8
Land use in catchment
Fauna
Molluscs .
Water birds , % <0 =4 <C=
Frogs .
Other 2, + 5 ++
Other Comments 7 % % 6 ++ O 6 %+
+
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YARRA YARRA AQUATI

C MONITORING MAY 2008

Site Name & Number B . %l) , 4 12

Name(s) of recorders

Easting

Northing

Date of sampling

I Time of sampling

Air temperature (°C) # 0 $
Weather conditions o % % , 1
Comments on photos | &

Water Quality

Water temperature (°C)

pH (pH units)

Redox (mV)

Conductivity (mS/cm)

Secchi disc (m)

Dissolved Oxygen

- (!

Top of post to water surface (m)

)

Water depth Top of post to sediment (m) )
Total water depth (m) #(
Benthos
Salt crust No Yes e Thickness (mm)
Shrub stumps No Yes e Comments
Substrate Comments %
Human Impacts
In water % . . %
In fringing vegetation
Land use in catchment
Fauna
Molluscs .
Water birds
Frogs J ? ., + 1% 1
Other .
Other Comments 7, 4 <, = , +
o (:. 1% :
1 : 8 F,% 1%
o
3 % + , . : 1% ;
% , .6 +, A .6
+ 1 +1 (
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YARRA YARRA AQUATIC MONITORING MAY 2008

Site Name & Number B . %1) , O+

Name(s) of recorders

Easting Northing

Date of sampling I Time of sampling

Air temperature (°C)

Weather conditions . % %

Comments on photos | & "' "'

Water Quality

Water temperature (°C) (

pH (pH units) (!
Redox (mV) (
Conductivity (mS/cm) (
Secchi disc (m) o+,

Dissolved Oxygen -

( !

Top of post to water surface (m)

)

Water depth Top of post to sediment (m) )
Total water depth (m) (
Benthos
Salt crust No Yes e Thickness (mm)
Shrub stumps No Yes ¢ Comments
Substrate Comments G .:)0 + + | %, 1
Human Impacts
In water 3
In fringing vegetation
Land use in catchment
Fauna
Molluscs .
Water birds
Frogs .
Other .
Other Comments HO : 1 : ,
B .(
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YARRA YARRA AQUATIC MONITORING MAY 2008

Site Name & Number B . %1) , $ 1),) 0+
Name(s) of recorders
Easting Northing
Date of sampling I Time of sampling )
Air temperature (°C) # 0 $
Weather conditions . % % 1o
Comments on photos | & ' ' '
Water Quality
Water temperature (°C) (
pH (pH units) (
Redox (mV) (
Conductivity (mS/cm) (
Secchi disc (m) ¥+
Dissolved Oxygen - ( !
Top of post to water surface (m) )
Water depth Top of post to sediment (m) )
Total water depth (m) (
Benthos
Salt crust No Yes e Thickness (mm)
Shrub stumps No Yes ¢ Comments
Comments
Substrate 5 )0 |
Human Impacts
In water 3 %
In fringing vegetation
Land use in catchment
Fauna
Molluscs .
Water birds 1 + 8+ %
Frogs .
Other .
Other Comments HO
3 % (++0 @% 1 5
1% 5 , (7 % , % %
(o #) A
4, %+ &6 + , %.,
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YARRA YARRA AQUATIC MONITORING MAY 2008

Site Name & Number B .

%1) , 0+

Name(s) of recorders

Easting

Northing

Date of sampling

I Time of sampling

Air temperature (°C) # 0 $
Weather conditions . % % a1 )
Comments on photos | &'

Water Quality

Water temperature (°C)

pH (pH units)

Redox (mV)

Conductivity (mS/cm)

Secchi disc (m)

Dissolved Oxygen

- ( !

Top of post to water surface (m)

)

Water depth Top of post to sediment (m) )
Total water depth (m) (
Benthos
Salt crust Noe Yese Thickness (mm)
Shrub stumps Noe Yese Comments
0
Substrate Comments /+ % 6 . (
Human Impacts
In water
In fringing vegetation
Land use in catchment
Fauna
Molluscs .
Water birds
Frogs .
Other .
Other Comments HO . 61% + I
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YARRA YARRA AQUATIC MONITORING MAY 2008

Site Name & Number B .

%1) |

Name(s) of recorders

Easting

Northing

Date of sampling I

Time of sampling

Air temperature (°C) #

Weather conditions "

Comments on photos | &

Water Quality

Water temperature (°C)

pH (pH units)

Redox (mV)

Conductivity (mS/cm)

Secchi disc (m)

Dissolved Oxygen
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