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1.0 INTRODUCTION 

The Storys CreeklRossarden remediation project is a cooperative project 
between Mineral Resources Tasmania (MRT), the Department of the Primary 
Industry Water and Environment (DPIWE) and the Commonwealth 
Department of the Environment. The aim is to design and implement a 
remediation strategy for the Storys Creek and Rossarden abandoned mine 
sites to reduce acid and heavy metal discharge into the South Esk River 
system. Mineral Resources Tasmania is supervising the acid drainage 
remediation works at the old abandoned mine workings at Storys Creek and 
Rossarden. 

The remediation works are being funded by the State Government though 
the Rehabilitation of Mining Lands Trust. The Commonwealth through 
Riverworks Tasmania funded the investigations and trials. 

Figure 1.1 shows the location of the study area and major catchments. 

This report addresses the results of water quality monitoring. It covers the 
period since remediation work commenced in September 1998 until June 
2001. Aquatic fauna monitoring, while recommended, has not been 
implemented and therefore any improvements in aquatic fauna which may 
have resulted cannot be established. 

2.0 MONITORING PROGRAMME 

2.1 Flow Gauging 

The gauging station established by the HEC at Station 14, located just 
above Rossarden was used to correlate water quality and creek flows. The 
station rating curve is included in Appendix A. All water samples collected 
included observations at this Station. 

2.2 Rainfall 

A rainfall gauging station was operated at Rossarden (Station 92100) by the 
Bureau of Meteorology. However, this Station was closed in January 1998 
and the station could not be used with the flow gauging and water quality 
monitoring. 

The nearest active gauging station was at Avoca. However, a comparison of 
the two revealed that historically the two stations did not have a good 
correlation as topography clearly had a marked effect on rainfall events. 

Therefore, a qualitative estimate of rainfall was used for monitoring 
purposes. 

2.3 Water Quality Monitoring 

An opportunistic sampling program was carried out. This consisted of spot 
sampling at various locations at various dates. These samplings were 
correlated with the reading of the gauge heights at Station 14, notes on 
creek flows and appearance, and a subjective measure of rainfall in the 
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preceeding few days, from either evidence of rain, local contacts or rainfall 
records. 

Water samples were collected in plastic bottles provide by the DPIWE 
University Laboratory, and stored in ice until delivered to the laboratory. A 
standard suite of parameters and metals (both filterable and non filterable) 
was measured. All data is contained in Appendix B. Samples from 
piezometers were collected from containers. 

3.0 Monitoring Results and Discussion 

The Final and Interim Report documents all the historical data and Appendix 
B contains all data collected during the study period. 

Data has been presented in both concentrations and loads. 

3.1 Contaminant Concentrations 

Figures 2, 3 and 4 shows a summary of the results of the monitoring in 
concentrations in a graph format for all Stations below the Storys Creek 
Bridge to the gauging station at Site 14, just above Rossarden. Additional 
graphs and data are included in Appendix B for each of the stations. Both 
normal and logarithmic scale are shown for metals. 

Figure 5 shows the results of all data for Station 14. 

pH, Acidity and Sulphate 

Figure 2a and 2b shows the results for pH, acidity and sulphate. Figure 2b 
shows a log scale. 

There is a general trend of increasing pH over time with the effects most 
marked at the stations above Nisbett Creek. The results show an increase in 
pH to approximately 7 in the Precipitate Dam area and a general decrease 
downstream. A marked decrease in pH is noticeable all stations below the 
Precipitate Dam in the period November 2000 to April 2001. This coincided 
with the observed flow of Storys Creek mine water from Side Creek (this was 
evident from iron staining) to Storys Creek. 

Acidity and sulphate concentrations show a trend of decreasing 
concentrations, with the effects of the mine inflows marked in the period 
November 2000 to January 2001. Acidity has decreased by a factor of ten for 
the stations close to the mine. 

Metals 

Figures 3a and 3b show the results for aluminium, cadmium copper and 
zinc, in Figure 3b with a logarithmic scale. 

There is a general trend of decreasing concentrations over time. This is most 
evident at the Stations nearest the mine. Many have reduced by a factor of 
ten. The mine inflows have also markedly influenced the metals 
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Figure 2a Storys Creek Water Quality over Time 
All stations. Non Metals 
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Figure 2b Storys Creek Water Quality over Time 
All stations. Non Metals Log Scale 
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Figure 3b Storys Creek Metal Concentrations 
All stations Log scale 
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concentrations in the period November 2000 to January 2001. Similar trends 
are evident for total metals (Figure 4). 

3.2 Contaminant Loads 

Figures 5a & 5b show the results of the monitoring in loads (kg/day) in a 
graph format for all Stations below the Storys Creek Bridge to the gauging 
station at Site 14, just above Rossarden. The loads have been calculated by 
multiplying the concentration by the flow estimates at each location, based 
on a proportion of the S14 measured flows. 

They essentially support the data presented for the pollutant concentrations, 
with declining trends, but significantly distorted by mine inflows from Nov 
2000 to April 2001. 

The additional graphs and data are included in Appendix B for each of the 
stations. They shows that loads have significantly decreased for all 
contaminants for all the Stations except Station 14, where loads have 
decreased marginally. 

Historically low loads for all contaminants was recorded in May 2001 after 
the distortions of the mine inflows. 

Acidity and Sulphate 

Figure 5a and 5b (log scale) show the results for acidity and sulphate. There 
is a general trend of decreasing acidity and sulphate loads over time with the 
effects most marked at the stations above Nisbett Creek. Based on this data 
acidity loads have reduced by a factor of five at these stations. The effects of 
the Mine inflows are very apparent. Below Nisbett Creek the declining loads 
are not as apparent. 

Metals 

Figures 5a and 5b also show the results for aluminium, cadmium copper and 
Zinc, in 5b with a logarithmic scale. 

There is a general trend of decreasing loads over time. This is most evident 
at the Stations nearest the mine. The mine inflows have also markedly 
influenced the loads in the period November 2000 to January 2001. 

3.3 Station 14 (Managers Residence) Monitoring 

This Station is the one which has the most continuous records. 

Figure 6 shows the results of the water quality monitoring. The data has 
been distorted by the mine inflows in the period November 2000 to April 
2001. However, there has been evident improvements in water quality of the 
waters draining the area. pH has increased from approximately 5 to over 6 
and acidity, sulphates and metals have all decreased especially if the period 
of mine inflows is ignored. The period immediately after the limestone sand 
addition in September 1998 recorded the best water quality with pH nearly 7 
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Figure 5a Storys Creek Contaminant Loads All Stations 

Story_ Creek Acidity at Stillion, VI Date , .. Storys Creek Sulphate at Stationl .... Oata 
Story. Creek Ala' Slation. III Date lilterable . , 

-+-Stay_P\:IIa -+- Slory-popr. .... 1 • . 0 

'" - "" __ Slcwy_SidlO_ ___ Stay __ sa 

12.0 
_ Slcwy_PpMCllm 

c.-
'''' 

Stay below EaII AdIt ., Stay_e.oI ___ Slcry btl. NiIbII Q; 
___ Story _ sa 0 .... 

,~ 
__ Stay bill . Mlnagln 10.0 __ $lory l:1li. MInion 

~ 
___ Stay btl NitbII 

'''' co 

,"' 
___ 91gry btl 

r: •. , -- J '.0 
}~ 

'" .. V .., 
,~ 

'" 
~ " 

" :; • • • • • ~ 1 ~ 1 " " " :; • • • • • ~ 1 ~ 1 " " 
:; • • • • • 1 " " " § ~ ~ ~ f f ~ • f ~ ~ " § ~ • ~ f f f ~ ! ~ ;I § ~ • ~ f f ~ • f 1 ~ ~ ;I 

" • • ~ ~ • " • " • ~, D." Do, 

91~ OMI< Cd " 9l1li ....... 001, tkatll. StoryS Creek Cu I' Station, 'IS Dale SUJry. CfMk Zn .. 9 .. ", ... 0.-
U •. , ." _ Stay _ PpM o.m 

J __ 9..,_s...O .... 
Stay_e ....... •. , 

~ 
__ Slcr,o _ PpM dam 

'" ,., 
_ Slcwy btl HilbllCI< 

___ Slery _ SidI 0 .... 

__ Stay bel ..... gon Slary_E .. AdiI 

•. , ___ Story btl NIIbII CI< "., 
" 

__ SlCIfy b . .. MlnIQln _ Slay _!'pia dim 
___ Stay _ SidI 0 .... 

j J " 1:1)·0 Slcry_e •• AdiI 

" __ $1(0)' t.I. MIn'gIn 

.,., 
, .. 
'B 10.0 

" ..-......::; 
" 

., 
:; • • • • • ~ 1 ~ 1 " " " :; • • • • • $ ! $ 1 " " " § ~ ~ ~ f ! ~ • f ! f 

:; • • • • • ! • • ~ " " " § ~ • ~ f f ~ • f ~ ! ~ ;I § ~ ~ ! f ! l ! ~ ~ f ~ ~ • • • " • • Do, D,,, Do, 



Figure 5b Storys Creek Contaminant Loads All Stations Log. Scale 
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and low concentrations of other indicators. These are evident for both total 
and filterable metals, indicating that metals are being removed from solution. 

Low flows tended to have the worst water quality, with the creek flow being 
made up of baseflow and leaching of stream deposits, with high flows of 
higher pH and lower metal concentrations as clean water higher up the 
catchment affect water quality. This indicates that limestone sand addition to 
the creek is required to raise pH. 

3.4 Precipitate Dam Drainage 

Figure 7 shows the results of the water quality monitoring. There have been 
marked improvements in water quality of the waters draining the area. pH 
has increased from approximately 3 to 6.5 and acidity, sulphates and metal 
concentrations have decreased by a factor of approximately five. This is also 
reflected in the Stations immediately downstream. 

3.5 Anoxic Limestone Drain 

The drain was constructed in January 2001. Table 1 shows the results of the 
monitoring. The drain is effective in raising alkalinity. High dissolved C02 is 
being generated by the manure mixture. 

TABLE 1 Anoxic Limestone Alkalinity Drain Monitoring Results 
PARAMETER (mgtl) 

SAMPLE DATE 26-Jan-01 10-Apr-01 25-Apr-01 18-May-01 

FLOW Usec low/mod high High Low 3Umin 
surface waters 

pH L 7.8 7.1 7.4 7.2 
Cond mS/cm L 786 198 207 402 
TDS 431 137 145 200 
NFR (suspended solids) 14 24 45 
Alkalinity (CaC03) 191 65 69 130 
C02 free mgtL CO2 122 281 247 
C02 total mgtL CO2 179 341 361 
S04 2.9 4.7 1.6 

CaT 16.3 20.1 41.3 
Mg T 3.66 4.06 8.18 
Na T 8.25 8.55 18.5 

3.6 Tailings Deposit Lysimeters 

Two Iysimeters were installed in the tailings deposit as described in the 
construction report. 

The Iysimeters drain via poly pipes to containers located in the base of an 
gum tree. The Iysimeter containers had been removed on several occasions 
and had to be replaced. Water samples were collected on one occasion, in 

john miedecke and partners pty ltd 



Figure 7 Precipitate Dam Drainage Water Quality Trends 
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August 2000. Only 4L had drained to the Iysimeters on that occasion. The 
results are shown in Appendix B and show that the water quality while acid 
was of good quality. 

In June 2001 approximately 10L was evident in the lower Iysimeter (this 
Iysimeter was installed underneath the arettwhere jig tails were laid). This 
equates to infiltration of 3.5mm of rainfall in the period April - June 2001. 

Ongoing monitoring and recording of inflows will allow the calculation of the 
effectiveness of the cover. 

4.0 CONCLUSIONS AND RECOMMENDATIONS 

4.1 Conclusions 

The findings and conclusions contained in the Final Report are confirmed by 
the latest data. 

The results correlate well with the remediation works. 

It was noted that the addition of alkalinity to Storys Creek itself by the 
additional of limestone sand, resulted in the creation of an obvious white 
precipitate in the creek bed during dry periods. This is believed to be an 
aluminium hydroxide floc. This precipitate was removed in high flow periods, 
presumably being carried further downstream and ultimately to the South 
River system. 

Subjectively the appearance of Storys Creek has improved markedly 
following limestone addition, with little of the previous iron staining and 
discolouration. 

Opportunistic water quality sampling may miss isolated events which may 
have influenced water quality (such as an intense storm after an extended 
dry period - such as the Jig Tailings leaching). However, there have been 
demonstrable improvements in water quality immediately in the vicinity of the 
mine and where remediation works were concentrated. 

There was a marked reduction in metals in solution and significantly reduced 
acidity and sulphate loads. There is a progressive reduction in effect down to 
the Nisbett Creek Junction. This correlates well with the observation of sand 
distribution. There are marginal but apparent improvements in water quality 
at Station 14. Results have been influenced by the outflow of poor quality 
acid drainage from the Storys Creek mine workings observed in late 2000 to 
early 2001 

There is an excellent correlation of metal concentrations with sulphates, 
which indicates the metal source is from acid seepages. 

Monitoring also shows there is an increase in metal concentrations following 
rainfall events. However, the best water quality coincides with high flows, 
due to the contribution of clean water further up the catchment, which is 
steep and flows vary rapidly following rainfall events. 
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The increase in metal contribution following these events is attributed to 
seepage from contamination sources such as jig tailings and creek bank 
materials. 

The removal of the Precipitate Dam tailings has markedly reduced this 
source of contamination. 

There were obvious improvements in water quality resulting from the 
addition of the limestone sands and these beneficial effects may have now 
declined. 

The addition of crushed limestone to the creek banks also appears to have 
raised pH, decreased acidity and metal concentrations, but did not influence 
low flow conditions (as was anticipated). 

The construction of the anoxic alkaline drain coincided with a period 
immediately following the observations of mine outflows from the area near 
Side Creek (and probably other locations). This dramatically effected water 
quality and there was a marked improvement after the ALD was constructed. 
Contaminant loads were the lowest on record in the last samples. 

4.2 Recommendations 

The addition of limestone sands at the four access locations prepared in 
2000 is recommended. This should consist of approximately 100 tonnes at 
each location. 

Water quality monitoring should be continued on an opportunistic basis, 
concentrating at Station 14 and ideally include the stations located at Nisbett 
Creek, Side Creek and below the Precipitate Dam. 
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APPENDIX A STATION 14 Rating 
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APPENDIX B WATER QUALITY DATA 
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Appendix B: Storys and Aberfoyle Creek Water Quality Monitoring All Data 
(mg/L) 
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SAMPLEOATE HkHI7 1.s.p~8 l -Oc1-\18 l J.i'~::w-lle '4-May.~~ 21·May-\l9 29-Jun-OO 3O-Aug-OO 3O-I'bM>O ~., 10.,.o,pr-1l1 25-Aj)r-1l1 It;.May-1l1 HlcJ.\17 3O-Nov-OO 

FLOW Usee 42 ... e Statioo 14 03 
Ob$OlM1:!ions SvQ 
St8Iion 14eotn7lW1!s 
IIrld flows 

,H , ,., M ,., 
" " , .. " •• " " 

,., 
" " " " ,H' " " Coo:! rr6Jcm L M ~ M M '" " .. .. " M '" " " ~, ." om , " '" "" " M " " " " " " .. .. " , .. .., 

NFR ( .... spended soIidsl " n, • • • , , .. '" Alkaiinity(CaCOO) " " 
, 

" " ., 
Acidity (CaCOO) , , , 

" , .. 
'" " " " " 13.0 " " " " .. '"' ooc_ ,., ,., 
Ho.rdnoss(CaCOO) " ~ 

" " " " "" 0.47 ,~ 

" " 
,., , .• 

"" " , .• " " " , .• 1.38 2.14 12.0 "., M, , ,., ... M " " 1,92 1.07 0.65 0.79 M 20.4 

"" " " " " " " 1.65 1.36 " " _.,. 
" 

, 0.1 0 0 .57 <0 ,050 <0.050 0.06 ,,, 0.02 0,02 ,~ 0 ,04 ,.~ 0.06 0.02 '" 9.10 

" 
, 0.70 0.47 ,n ,.~ ", 0.13 ,,, 0.12 0.'. 0.05 0.09 0.14 0.07 '" 9.07 

'" 
, 0.077 ,~ 0.054 ,= 0,001 <0.001 '00' 0.111'5 0.040 0.014 0.002 ,'" 0.002 0.139 0.319 

"" 0.083 0.040 0.0,55 ,m 0,(101 <0.001 '00' 0.027 "" 0.01 4 ,'" ,.oro ,oro 0.143 ,~, 

'" 
, 0.088 0.072 0.043 0 ,022 ,"" '00' 0,004 ' .00> 0,004 0.005 0 ,001 0.002 0.001 a.1e1l 0.604 '" , 0.194 0.' 13 0.161 0.Og2 O.OOS 0.046 ,"" 0.007 0.011 0.005 ,'" 0.002 0.001 0.174 0.1'104 " , ~, ~, " 00 M 0.04 ,.~ ,~ ,.~ 0.02 ,,, 

" " 
,., , .• 

'" " 
,. 

" " " ,~ 0.01 0.10 0.15 0.06 0.09 " 00 " 
,., 

", , " 
,., 

" " 0.01 0.19 0.04 0.17 ,., 0.08 ,.~ " " , .. " ~, " " " " 00 " 00 " 
,. 

" 00 " " , .. " '" , "'" 1.210 ,.", "" 0.051 0.708 0 ,228 0.718 1,260 0.431 0 ,087 0.011 0.077 4.070 10.600 " , ,~ ,~, ,."'" 1,-420 0.OS8 0.725 0.223 ,"'" ,- 0.-428 0 ,1 06 0.076 O.lOS 4.140 10.500 
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Appendix B: Storys and Aberfoyle Creek Water Quality Monitoring All Data 
(mg/L) 

lOCATKlN • S..,. ..... ... 
PARMETEFI ("9'1) ,- ,,'" 
SAMPLE DAT! 1 -<lc:1·~7 1-8op-98 17-N<><·~8 15-Mar·99 1(-May·;G lHMy-99 29.J1.n.O(l 3O""'-'9.QO 3O.NQo«l ~, 10.,.t,;>t.(l l 25-Apr-(l1 18-May-(l1 

IIow, from 
Side 0< 

FLOW LIHC " .~~ 

O!>N .... Ion.S .. "'" "'" ...- ~ .. 
$Il11lon 14~. quaI~1 • q<.-liIy . ,,- high flow. 
and 110</. pplattt pptalU 

01 __ .. 

oH , ,., ,., 0 0 0' •• .. s • •• •• . .. •• •• , .• 
oH , ., 
""',..", , '" " 00 .. ~ en " .. l~_O "'. " .• n .• ~. "'" , , .. 
ms .. " " ~ co, ~ '" ." " n 00 
NFR (IUIIItndtd Ididel • , • ,. 
~(C8C03) , , 
Ac:dy (c.co3l " 

, u ,. • 
SO< '" " " ~ ~ u ,~ ~ 

ooc .... .. 
IW<N_ (c..co3) " 0 u u u , 

'" ,~ , , 03 02 

"" .. " •. , .. "" "', ., ,. .. 
... ' u ,. 

" u '" ,., .. .. .. , ,. u u .., ,., ,. , .• -. , '.00 0 .14 .'" ,." .~ .n ... , a.ll1 0.12 ~ .. ~ .~ .~ . , ' .00 1.14 O.7~ , ... •. v . ... ",. '.M 2.19 4.14 '" . ." O.HI '" , 0.154 0,059 •. - 0.057 0.004 .'" 0.0.2 C,C47 0.1 22 ."" 0.024 •. ~ .. ~ 
'" , D.I!! .~ 0.072 0.059 •. ~ 0 .052 0.024 O .~9 0.125 . .", 0,022 0.004 .'" '" , ... " 0. 149 •. - '.00 0.013 .... 0.017 c.o59 a.lit .'" 0.011 0.018 ..... '" , O.4&t 0.21' .~, 0 .184 0.019 0.127 0.070 0.1811 ",., 0..255 0 ,019 0 ,02 0.007 

" , , .. <0.02 •• <0.02 M 0 .063 0.020 .. ~ 0,02 7.17 .~ ." 0.02 

'" ,.. 03 .. , •.. . , " .. a.ll!1O 0.13 0 .86 20 ,00 .. ~ 0,07 0.05 
~, ... ., 

" 
., ... 0.411 0.0711 0.14 .. ~ 2.09 0.1 4 •. '" 0.01 

MoO ... ., " ., M 0."22 0,082 ., ... , . .., M •• '" , .... , .~ ,~ 0.g88 0 .107 1 .~20 M07 ,., .. 2.880 6.870 0.761 0.132 0.1 05 '" , •. 5. 0 1.810 2.5 10 1.; 10 0 .127 1.l1li0 MOO ,.~ alD U20 0 .750 0.136 0.15. 

..." • • • ~ t.em f>ftc Dam 17 
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Appendix B: 5torys and Aberfoyle Creek Water Quality Monitoring All Data 
(mg/L) 

U>CAno. " " --- -- .... 
""'-~ """ 

PAAAMeTeI'l (~ .- .~, 

$AMPLEOATE l-Oct·H 1-8",,; 8 11~8 l~.,o,wfi 1NIIn.(l1 10"""-01 25-ApM11 18<May{l 1 1-{)eHI7 1-.5",,·g8 --
FLOW LIHc " ObseNlll!iG'l' s.. $tftIion "'" "'" ' tef'" 
1400nvnenl.IW'I<I Hcw. .-ity. QUaI~y • highHcws _ .. 

ppUillfI ol_ watt , 

oM , •• ,. , .• •• .., •• .., .. .. , .., 
oM' •• . .• 
CctdmSkrn l . " ." '" .~ " . - " ~ " " """ , ~. " "" .~ n .~ . " ~ " . " .. ,. 

" NFR(~ooIidIl , 
" " " " , .. 

AIlcIIIi<1iIy (CIoC03) ., .. .. • • , 
" • 

AcIdily(c.co3) ~ " " .. " ~ , .. , 
SO< " ~ ~ " - .~ " ""''''''- OA OA 

-''"''''I ~ " 0 ,. ,. , .~ 1.10 •. ~ . ., , , 03 02 •.. . .. 
0 .. 1' .0 U ... ~ . ,. •.. ,. , .. 
... ' .. ~ 14.' OA ... .., .. u .. , ~ .. ., ,. .. ... ,. .. ..... . , '.00 M7 ... ... " . 1.15 02. ... 0.10 .", . , '.00 .~ ... .~ '" 1.1$ 02. •. ~ 0.10 0.10 

"" 0.155 0.078 0.071 •. - Q. l n 0.102 •. - •. ~ ~~ . .~ 
'" 0.158 O.Onl 0.077 O,t)5g 0,1or 0,100 ... , 0.013 <Q.OOI '00' " , •. - 0.206 0.118 0.118 .. '" 0,061 0.015 .- 0,001 .. '" 
'" 0.467 02~ .~ 0.1311 0.21i 0.063 0.0111 0.01. 0,001 0.01 .. , ,. ~" •.. •• " ..• 03 •• ~ . ~.~ " , •• , .• •• •.. 12.7 .., . .• •• ~ .. .., 
~ , ..• ..• •• •• , .• •• •• •• ~ . ~'" ". , .. •• .., ..• ... ..• . .. •. , ~ . ~-'" , .,., 2.280 " .. 2.'10 ,,,. 3,780 0.136 .~ 0.020 0.061 '" , U 20 " .. 3.250 Hieo .. ~ ,."" O.I~' 0..514 0.015 0.070 
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Appendix B: Storys and Aberfoyle Creek Water Quality Monitoring All Data 
(mg/L) 

""A_ " " ''''-''¥frO .. pon 
..,. --

PAAAMETEA ("91) .,,"" 107111 

!WIPLE DATE l-Oc!·~7 l-SIlP-~e H-Noi-9tl 21-May-~~ 2;"''''-00 3O-.o.vg-oo 30.,..,....·00 10"'P~ 1 2S-,o,pr-<l1 18-May-<l1 -" FLOW lI_ .. 
O~"MI!k:Jn. 5 .. S1 ... ion ,...,- ppllll .. 
" oorrtr1I,Ullfld flowa 

_ .. 

'" 
, •• •. , , .. , .• .. , " " •• ,., •• 

'" 
, •• """,..", , .~ .. .~ ." '" ~ • » ... " " 

""" 
, ." 

"" " " .. », " ~ = .. .. 
NFfl(~"~ " " .. 
AIlcIIWnity (ColCOJ) , 

• 
-''''''''' 

, , , .. ~ • 
"" ~ " " a " " .. ." ~ 

OOC"", •• 
~.(QIC03) " 0 .. OJ , • n .... , , 02 ., 
Co' .. " 11.1 '" ." ,,, ., .. 
... ' M " '" 

., 
" .. ... ... .. , .. ., ., U " , .. " .... 

• , •. ~ 020 0.12 ." 0.14 0,18 0.01 0 .• ' 0.21 .~ 

• , .~ ... ." ." •. n 0 ,07 0.D7 •. n •. " 0.15 

'" 
, O.OTT O.0.4a .. ~ •. ~ a.o'G 0.011 1 0 .057 0.0111 •. ~ 0,01 

'"' 0.090 .. ~ " .. 0.0<16 .. ~ .. '" c.eel 0.840 0.0 " 0-013 

'" 
, .= O.I~ a.ove 0."5 0.070 0,12 0" " .~ 0_0 " 0.002 

"" O.2~D 0.172 ,,« 0.117 0.103 0.152 0 .13e •. '" •. ~ •.. 
" 

, .. <0,02 •• •. , •• 0.02 0.02 ... 02 •• ,. , ..• •• , .• ., ., w '.n •• .. .. 
~ , M ., •• ... " "" 0.45 ... •.. •.. 
~, ., .. , " ... ... ., M ... •.. ., 
~ , ,~ U90 2.100 . .., ,,~ 1.800 .. .., U50 0.166 0 .388 
~, ,~ 1,MO "'" " 420 1.590 1.740 .. ~ U30 .~. 0 .$16 
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Appendix B: Storys and Aberfoyle Creek Water Quality Monitoring All Data 
(mgIL) 

,~- .. .. 
,oI .. l-Iydror.pon ,.". -...--, .......... 
PAFW.ET£R ("91) . - AA. 1018Z ,-
"""" "'n' 3-Oc\·Q1 ' ........ 1-s.p-08 Hlct.\18 17....",..·~8 l-Oec-oa 15-Mar-99 ~ 21-May-V11 H...A.n-OO 3G-Aug-OO n&p-OO 3().No;-OQ ~ •. ~ •. 10·Apt~1 2!>oApr.cl ,a~.c , -.. "" .3 .3 03 '30 03 0 .2$ 0,28 "" O,~2 .3 0.27 0.20 0.Z8 •. ~ .~ 

FLOW Us.: . ~ Q • , .. , .. , .. ~ 'M ." ." '" ~ 

ObMM'lIiorIISuSllItion clear lallil'lO ol_no , .... bw,cloe.r. Iew.cl_, lew 01_ kM cloar 01_l1li ... CI_n'Cd c'- ~oIes ppte!8. 01 .... low cl ... 1ow ..en! high ,ee'" high 
'4COr'l'1"n1>nts.,roliow. lIII"raI" .. "', """"rain 

_ .. 
nomin liII l.mln rllinprw< ,.,.,talling lIro'1g";n ... . .. flewol' .. Howe._ 

prl vwond provl -. -. 'ft_ Inlutl_ ... .. ,0. .... 
'" , .. •• .. . .• ., 03 . .• ., ... •• " ... 03 ..• " .. .. , •• '" , ... 
Ccn:ImSkm l a .. " .~ M .~ ." '" '" " " n. ". '" 'N .. " """ , .00 

"" " M .. ~ '" " n .. '" " .~ .. .. 
tlFA(~ddoj • • , , , , 
..........ntyfCaC03l • 

, , 
.ocdIy (CaC03l • • " .. , 

" • 
"" ~ .. ~ .. " .. .. " .. ~ " n 00 .. n " DOC ..... U _,"""" v 
a 03 ... ,. , .... ... 
• I 

03 " Col .. " .. .., ., ." 2'.7 "3 ... " . .. .... ,. .., ,. . , , . " •• ., •• u ..• 
~. " .. u , .• ,. 

" .. , .• ,. .., -. · , •. " ". M7 ~30 0.15 .... 0 .41 ." 0.18 .. " o.n 0.01 ... .n ." 0.41 '" O.U 

• • •. ~ ". ' .00 ." . " .... ." .... .... ... •. ~ 1.10 •. ~ .... .~ 0.41 . .. ..~ 
~ , 0.075 .'" .. '" O.~Q .... 0,010 0.071 .~ . '" ... .'" 0.047 .- O.IOQ 0.118 Q,GaS 0.007 0.015 
~. 0.018 •. '" 0.072 •. ~ 0.066 0.02 0.074 0.080 .... 0.0.51 0.037 " .. .... 0.'1 0 0.'28 C,08~ o.c22 C.ll2_ " , "" ..... 0.222 0.07_ 0.187 0,012 0.187 0, 13i O.ON 0.07 0,052 •. ~ 0.061 0.IS1 .... 0 .067 o.ci/3 0.12 

" . .,,' "'" 0,2(0 0.2118 .~. 0,017 0.'~2 0,1113 O.111!! 0.1 1 ~ 0.11 0.1~7 0,1'1 0.165 0.1;_ .... 0.056 o.,e 

'" •• 0.02 " •• 0.02(1 0.02 .. ... •.. • • o.,g 0-02 0.08 0,07 0.28 •. ~ •. , . .. , .. •• ." •• . .. m 0,075 " " •• • • ... 1.48 •. ~ .. '" 0.74 C.C2 .3 ., 
M" •• 0, 15 ., .= 0.136 " " •• ., 0.16 0.2_ 0.26 0,2; 0._' .... ... •• 
~ . •• O,le •• .... 0.152 " " •• .3 " •. , .3 03 •• . .• . .. .., 
'" , 20280 .. '" U l0 . ~. 2.2; O.~1 2.2<10 I.Q60 0.966 .,., UI!(l 1.220 1 .• 10 2.650 ,~ 2,950 0.225 .... 
'" . ,~ 0.~5~ 1.!1IO 1.510 ,~ O.SH ,~ 2,(00 2.0<10 1.1180 .. '" .~ 1,.gO '''' 3 .2.0 '''' 0.566 0,889 
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Appendix B: Storys and Aberfoyle Creek Water Quality Monitoring All Data 
(mg/L) 

LOCATION 

now L.1Mc 
Ob ........ ione s •• Statkln 
1~ cotrVr'Itrll • ....-.:;l fbots 

." .. ' .,....-. , .,.. , 
ms 
NFR ( .... "'_eel!!dido) 

" ' .... ,My (CllC03) 
Acidity (CftC03) 
SO. 
ooc"", 
-.. .. {CaC03) 
o , 
" Co' .. ' 
'" 

0 ,0<13 o.oao 0.1-40 •. '" ... 
0.1311 0.23 0.101 o. ,t 

0.7 1.5 . " 
0 .3 0.5 •. , •.. .~ 

u oo uoo .,., 0.008 2.10 

" 11/1." .... 

076010 dI>Iw. - " '5~ 

". 

,., 
" 

., , . 
u " ,~ .. 
" .. " , , , .. 
" " " U 

" M ,., 
'.<0 ... 
OA •• , .• .. 
" " , .. ,. 

., 
" •• ..• ... •• •• . .• " .- ..- 0.0111 ..... 0.118 . ~ .... .~, .~ . 

0.1n .,,, .,,, 
0.1113 .- 0.215 .~ .- O.13ot ., .. , ., ... . , •• ..• ., •• ., . , •• ., •• . , •. , •• . .. 
1.770 1.0 10 20550 
1.810 3.D40 1.71 0 "" 3,110 D,N O 

'JI7101~P\ln dix dBtaAII B all data (2) 

w " _. -. 0",. 

" " '"'' 076017 " 

'" 

,., ~ ., ,. ,. 
, .. " "" ' n 

'" " ". ". ••• • , ., 
" • , .. 

" " " <0 ,. 
n 

~ .. .. " 0 .81 ., .. , .. , . •• •• 17.0 17.~ ..• , .. " ... " ,. ,. •• " 
•. , 0.12 •.. . .. 
•• . ., ., •. , ", . •. ~ 0.012 0.011 ..... .= 0.0 1. 0.015 ., .- 0 .013 0.014 

0.11P 0. 11 .. '" 0.OS7 .. . " ~. , •.• 
•• ... " •.. ., 0 .16 •• ., ., •. , •• . .• 

1.100 1.T2 0 1.260 0.<157 O.~8.5 
I.UD I .TtlO 1.370 0.5. 0 0 .646 

nail . .. kcm!>roc Oem 11 

... 

. , ..• ,. 

" 

" 
". 
'" • • , 
" 

•• •• •. -•. -0 .012 •. '" • • •• 
03 ., 

0.276 
0.412 



LOCATION 

SAMPlE DATE _ .. 
FLOW Lisee 
Ob .. Mdions So. Stalion 
14 com-nont • ....-.j flow. 

'" 
, 

'" 
, 

CondmSkm L 
oro , 

"" NFR ( .... &p8nded !dido) 
A ll<alinity(CaC03) 
Acidit~ (CBC03) 

'" oo'".c 
Hrlr<IM5!I (CaCOO) 

0 , 
" '" , ". , 
"" _.,. 
" 

, 
" 

, 
'" 

, 
'" 

, 
'" 

, 
'" 

, .. , .. ; 
~ , 
~ , 
'" 

, 
'" ; 

Appendix B: Storys and Aberfoyle Creek Water Quality Monitoring All Data 
(mg/L) 

" .~. -. Abor!"'fll 

~760 1 8 dpiw. dpiw. dpiWI dpiw. 

" 
975997 dpjwl dpiwe 23 dpiwl 

Z1 24 24 
Storys South Esk -. -. Soo.Ah Esk SIoryS 

3-0c1-\17 l-Sop-9S 1.Qct-ge 17 .......... 98 ,~-NcN·OO 23-Doc-96 3-F. b·97 ,9-Aug-gr 3-0cH17 3O ..... pr·oa 2hO,tJ\l.flS HlI!'-98 17-No.-ge 7-Ju1-119 3-0.:HI7 3-Oct·gr 1-5",,-ge lH'I" ... ga 

". , .. ". ,,~ 

'.0 , .. " " M O. " O. 0.0 .. • • M •• o. " " ~ " ". ." ." .~ ." " " ". n .~ '" " " " " ~ " ". ." " ~ " " .. • • .. , , .. " • " " " " " 0 " 
, .. .. , 

" .. " " " ~ " ~ ~ ... .. . , , .• 
" '" " " ,., ,., 

" 11,0 

0 .29 0 .44 0.47 0.88 0.48 <0.02 0,02 ... 03 .., 
" ' .0 " ., ..• ... ..• '0; ... " ,. , .• .. •• o. ,. 

" 
,. ..• , .• •• •• ... " " •. , •. , •.. •.. •.. 0.075 • • •• " 0.099 •• •• ., •• .~ •• " 03 .= •.. •. , 03 •. , 0.21' ... 

0,046 0.058 0.043 0.064 .~ 0.027 .m .~ <0.001 "0.001 0.001 
0,048 .~ O.Colll 0.063 0.041 0,050 0.080 0.022 •. = 0.081 0.041 •. ~ ... ,' .. .., ."" <0.(101 <0.001 0.001 
0,080 0.187 0.048 0.'35 0.0« •. = •. ~ 0 ,029 0.002 0,010 •. ~ 
0,097 0.215 0.013 0.151 0.072 •. ~ 0 .1] 0-059 0.067 0.219 0.100 0.'26 0.065 0 .072 0.058 0.001 0,007 0.009 
~ . •.. . .• •• ~ .. 0.2Bl • • &. •• 0.075 • • •. , 03 .. •• .. .. •• •• .. .. •.. 0.65~ •• •. , .. .3 0 ,203 .. ... ... 0> 0> • 3 0_00 • .. •. , ~ .. 0 ,005 ... •. , •. , •. , " •• • 3 ... •.. .3 •• .3 0.28 .3 •• •• &. 0026 •.. 
1,380 1.740 1.100 2.270 .. ~ 0.Sg3 0.654 0.8gB 0.007 0,027 0.005 
1.-420 ..,., 1.100 2.170 ." . 1,480 2.200 0.737 1.120 .- 1.110 0.990 1.010 1,040 0.991 •. ~ 0 ,004 O.O().\ 
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Appendix B: Storys and Aberfoyle Creek Water Quality Monitoring All Data 
(mg/L) 

LOCATION 

PARAMETER (~) 

SAMPLE DATE 
Gaugg HI 

" Sout~ EsIc .. ~ 
,"",. 

FLOW U_ 10701 
ObseMlt;ons S88 SlBI;"" 
' (oornrnenlsMdI\ow$ 

-" C 

-"' 
CondmS~m l 

'"" 
, 

m, 
NFR (wspgndlld !didS) 
Alkalinity (Ce.C03) 
Acidity (CeC03) 

'0' 00'_ 
I-kordn~ss (cae03) 

" , , 
00 ' ", , 
"" 
-" • , . , 
00' 
00' 

'"' 0" 

" 
, 

" 
, 

". , 
""' m , 
m' 

... 
" " " 00 , 
" ., 
,. 
" 10.0 

.m ... ,. ,. ,. 
•. , ., 

0.001 
0,001 
0,004 
0 ,004 •. , ., 
~., 

~, 

.~ 
0.040 

" 
" .. 
" 

0.04 

" ,. 
" 03 

•. , .. , 
0 ,002 

0.002 
0.01 
0.019 •. , 
" ... ... 

0.046 
O.OSO 

nclhiosI OJ<C9<>dsEQO 
CDlirrits toohigh 

" 
". 
" " " 

.. , 
" 0.001 

0.001 
0.008 
0.008 .. , ., 
•• 
" 0.027 

0.020 

dpiwe dpiwe dpiwQ dpiwg dpiwv dpiw~ dpiwo 

., •. , •. , 
"ru 0.005 '00' 0.001 0,005 0.002 0.001 

O,OOg 0.005 •. ~ 0.005 0.014 0.018 0.003 

., 
" •• " ., " •. , 

., •.. •. , ., ... •.• ... 
0.096 0.070 0.060 0.049 0.169 0.052 0.049 

517/01Appandix dataAiI B al l data (2) 

" " South EsIc Channel . -. Lewellyn PPT Dam 

g76021 976023 

12540 0.' 2 

" 
,. 

" " " ,~ 

~ '" .. 'W 
" 1e,,' ., ~ 
,~ 

" " " ~ 

11.0 " • m " . •• •. , , .• 11.0 , .. 10,0 ... , .• 
•. , , .• . , , . 

0.001 "'" 0.001 .= 
0.004 0.014 "., 0.01 4 •. , ~. , ., ~, 

~, ,. 
~, , .• 
•. = 17.700 

"", 17000 



Storys Creek below Precipitate Dam Water Quality Data 
Story Below Precipitate Dam pH 

• 
7 • ...... 

~ 

.... ..... ~ 

• 
, 

t· 
3 

2 

, 

° ,. ,. ". ,~ ,~ ". ,.. 3(). 3(). .. ,~ 2~ , .. 
"". .... -. Mlr- May- M.,. "",. .... -. 

Jo,. "". "". M.~ " .. .. .. 99 99 00 00 00 01 01 01 01 

0 •• 

° ,. ,. ". , ~ ,~ ". ,.. 3(). 3(). .. ,~ 2~ "". .... -. Mlr- May- M.,. Jom· A",· -. ... ,. "". "". • 7 .. .. " .. .. 00 00 00 01 01 01 
0 ... 

0.' ,..._-"S",tO="be",Iow=.,.\p.,.\re",c",i",·"ta",te~D"a",m"Cd=a",nd""-C=U.:=fi,,,lte~ra=bI"e ___ .... Story below Precipitate Dam AI, Fe, Zn filterable 
2.' r--';';';":";';";"';"";';':;';;;";"";'';'';''';';''';;~'''''''';;';;'';;';;'''''''''' 

0." 

0.08 

0.07 

0.08 .0.,. 
0." 

0.03 

0.02 

0.01 

,.QcI. '-Sap- 11-
"7 98 New­.. 15- 14-

Mlr- May­.. .. 2'· 29- 30-
May- Jun-OO Aug­
.. 00 

0 •• 

2 

0.' 

° ,. ,. ". ,~ ,~ ". "". .... -. Mlr- M.~ May-

" .. .. .. .. " 
3().. 8-Jln- ,0- 25- IS. 

NO\/- 01 Apr-Ol Apr-O, May-
00 01 
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Storys Creek below Side Creek Water Quality Data 
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Storys Creek below Eastern Adit Water Quality Data 
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Storys Creek below Nisbett Creek Water Quality Data 

Story Below Nisbet Crk pH Story Below Nisbett Creek Sulphate and Acidity 
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Storys Creek Below Precipitate Dam Loads 
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Storys Creek Below Side Creek Loads 
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Storys Creek below Eastern Adit - Loads 
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Storys Below Nisbett Creek Contaminant Load Trends 
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Storys at Station 14 Contaminant Load Trends 
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