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Executive Summary 

Investigations undertaken in 2004 concluded that biological treatment should be continued in the 
Grum Pit and tested in the Faro Pit . The 2005 investigations in the Grum Pit concluded that 
biological treatment should be continued there. However, the 2005 fertilization program in the Faro 
Pit interfered with the performance of the Faro Mill water treatment system, and biological treatment 
was discontinued. Since then water quality and physical lininological monitoring were continued in 
the Faro and Vango.rda pits, whilst fertilization and water quality monitoring were continued for the 
Grum Pit lake. In addition, since 2006 the rate of fertilization of the Gmm Pit lake was reduced to 
ensure that nutrient concentrations are essentially depleted at the end of the se~on. This report 
provides presents and discusses the results from tho 2008 biological treatment program in the Grum 
Pit and the monitoring results from the Faro and Vangorda Pit lakes. 

The monitoring results indicated that nutrient concentrations of p, ospL te species have essentially 
been depleted from the surface water in the Faro Pit. Mass bal c · le ations indicate that, whilst 
there is some ammal variability, on average the annual zinc gt the it lake is about 48 tonnes 
per year, of which about 24 % ( 11 .6 tonnes) is sourced fro 1 one · water transfer. The 
balance of the loading represents the combined loadings ro . 1 all rocks and the waste rock 
seepage that enters the pit lake. Monitoring results for se ag rom the wall rocks suggest that the 
majority of this loading is likely from the waste ro mp 

The leach e;<traction tests were us o verify the potential annual zinc loadings to the pit lake and 
then used to estimate steady state concentrations in outflow from the pit lake when it spills naturally 
at nn elevation of about 1230 m ASL. The results suggest that the steady state zinc concentration in 
the steady state outflow (without any treatment) could still remain at about l mg/L. This is primarily 
due to the sulphidic wall rock remaining above the lake level. By raising the lake elevation by about 
20 m, the zinc concentrations could potentially be reduced to about 0. L mg/L in the long tcnn. 

Monitoring in the Vangorda Pit indicated that while the pH increased marginal in the near surface 
layer water, the layer acidified rapidly as a result of the acidity loads form the wall rocks and a in-pit 
waste rock dumps. 

It is recommended that monitoring of both the Faro and Vangorda Pit be continued in 2010. Mass 
balance calculations should be carried forward to verify the current estimates of metal loadings to 
each pit. Furthem1ore, based on the zinc removal rates observed for the Grum Pit and the level of 
control established in 2008, it is recommended that the fertilization program be continued in 2010. 

* * ... 
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Introduction 

Jn-siru treatment of the Grum Pit lake has been ongoing since 2004, with the annual fertilization and 
monitoring carried out by Laberge Environmental Services. The fmdings from the previous 
programs (2004 to 2008) are reported elsewhere (SRK 2005, SRK 2006, SRK 2007, SRK 2008 and 
SRK 2009). The results to date indicate that the Orum Pit water responds rapidly to fertilization with 
excellent phytoplankton growth occurring within two weeks of the first fcrtili2ation program of each 

summer season. Zinc removal by phytoplankton has been demonstrated to the extent that total zinc 
concentrations in the near surface water annually decreases to or belo .3 mg/L. However, annual 
turnover has resulted in the mixing of the clean surface layer with w. te f higher concentrations at 

depth which, together with ongoing sources, have annually reple she 
surface layer. Nevertheless, monitoring to date indicates that co ecntrations in the lake are 

decreasing annually indicating that the net removal of zinc · ' ecdin ti rote of loading to the pit 

lake. 

During 2009 the Grum Pit lake fertilisation progra 

alls and benches of the Grum Pit to the 
was also undertaken by Laberge during 

This report summarises and presents the outcomes from the 2009 monitoring programs together with 
the updated perfonnance estimates based on the revised Grum Pit lake volume. 
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2 

2.1 

Fertilization and Monitoring Program 

Grum Pit 

Laberge Environmental Services again completed the pit lake fertilization and monitoring programs 

commencing 16 June 2009, as summarised in Table 2.1. As in previous years, fertilization of the 

Grum Pit entailed distribution by boat of about I .S drums (320 L) of the fertilizer mix to the surface 

of the pit lake during each fertilization event. The fertilizer addition was repeated until 5 August 

2009. 

Samples from the water colu1m1 were collected at six depths fron 

note samples were collected at 40 min previous years) on 14 J 

Water samples were submitted to Maxxam Analytics Inc. f d 

Concurrent with each water sampling event, CTD casts u ing a 

column and in-situ measurements were completed 

included measurement of pH, temperature, TDS 

The fertilization and monitoring programs 

abird were made of the water 

sample depth. Field parameters 

2.2 Vangorda and Faro Pits 

Jf~i 

e was fertilized during the 2009 season, water 

samples were collected from ~ x ~s ii gorda Pit (I , 3, 5, 15, 30 and 40m) and seven depths in 

Faro pit (1, 3, 5, 15, 30, 60 an 80~ ubmined for detailed analysis as per the schedule shown 

monitoring program, CTD casts were made conc'urrently 

with the in-situ measurement-. con ted at each of the sample depths. Field parameters included 

measurement of pH, temperature, TDS conductivity and dissolved oxygen. 

All water samples were submitted to Maxxam Analytics Luc. for analysis. Complete field parameter 

results arc provided in Appendix A and analytical results for the water quality samples are provided 

in Appendix B. 

February 2010 
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Table 2.1 Summary of Fertilization and Monitoring Program for 2008 

Field Water 
Dato Pit Lako Fortlllzo Parameters Qualitv ChtoroohVll ·a· 

30 Apr09 
Vanoorda . x - -
Faro . x - -(under Ice) Grum - x . -

16·16 Jun 09 
Vancorda - x -
Faro - x . -
Grum x x . x 

16 Jun 09 
Vancorda - - . . 
Faro - - . . 
Grum x - . /\ . 

24 Jun 09 
Vanoorda - - . / ~ . 
Faro - - . v I -
Grum x - - / \ . 
Vanoorda - - - ( lb.. \ . 

1 Jul 09 Faro - - -/\\I \ \ . 
Grum x - /- ,, \ }.. 

Vanaorda - - / -# /\. \. ,IT . 

6 Jul 09 Faro - - ( v ; . 
Grum x - \ -I . 
Vancorda - x - \ X \ . 

14-16 Jul 09 Faro - x / ' .... ~ \ . 
Grum x x ( ........... "A § x 
Vanaorda . - \ \"' ........... '4' -

22 Jul 09 Faro . - \ \ - , -
Gl'\.lm x / ...... \ 

,..,._ -
Vanoorda . / .\ \ ... - -

29 Jul 09 Faro . / A' l I \ ~ - -
Grum x ( \/ -. '-\A . -
Vanaorda . \ - . § - -

5Aug 09 Faro ,,.--...._ \ . -...,,. - -
Grum / X \ \ \ · . -
Vanoorda / .- \ IX x -

11-13 Aug 09 Faro '{ - \ ' "I" x x -
Gl'\lm " \ I R x x x 
Vanoorda \ -V x x . 

8-10 Sep 09 Faro \ - ,, x x -
Gl'\lm \ - I x x x 

'V l 
l 

l 
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3 Results and Discussion 

3.1 Faro Pit 

3.1.1 In Situ Monitoring 

As in past years, the iti.sih1 monitoring results (see Figure 3.1) confirmed the annual development of 

a thermocline in the Faro Pit at a depth of about 5 to 6 m below the water surface. The results ftlrther 

suggest that a partial mixing event had occurred at about mid June, wit the temper-atures for l 7 June 

2009 indicating a middle layer at about 7°C, whilst the surface wate at out l l °C. Thereafter a 

'normal' temperature profile was observed, with a maximum rec <led cmpcrature of about 14.5 °C 

reached during the season since monitoring was only on a 

The EC results indicated that a ehcmocline continues to e ist a 

below surface. It is important to note that since the .1ple are 

surface of the pit lake, the change in .the ~it lake s t~ e V' i could acc~unt for ~ome of the 

changes observed due to the fluctuation in surface 1¥tcd sed by pumprng, treating and 

discharging annually. The absolute elevaf ns ti s. pies therefore fluctuate proportionally with 

the fluctuation .in pit lake elevation, wh_- c~h ·· .bs : c elcv~tion of the _chemocline woul~ remain 

constant over tune. Nevertheless, the C r'Mults m ate relatively fresh mflows occur dunng the 

early season as indicated by the l va es or June 2009 compared to those observed for April 

increases again as the EC val 

Ru~i1lflkvt 10022010_DtafLRiYO.doe, Feb. 12, 10, 12.54 AM February 2010 
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3.1.2 Nutrients 

Analytical results for total phosphorus (P) concentrations for 2005 to 2009 at various depths in the 

Faro Pit lake are shown in Figure 3.2. Note that the Aui;,rust 9, 2006 result for a depth of30 m and 

the June 12, 2007 result at a depth of80 m appear to be anomalous. 

The increase in the phosphoms concentration that occurred during 2005 was as a result of 

fertilization. In 2006, concentrations in general decreased in the near surface water (to a depth of 

about 15 m below surface) ranging from about 0.002 to 0.004 mg/L, and a further decrease was 

observed in 2007, with concentrations trending below the detection lin · of0.002 rng/L by the end of 

summer. The concentration at depth (30 m and below) appears to h c creased as well, and has an 

average concentration of slightly below 0.004 mg/L. The decrea ng t nd was observed to continue 

through 2008 with concentrations at all depths at or below abi.=•.,IB'iv..<-

2009 appear to be of a similar spread and average cone en tr 

the detection limit for 2009 was variable, with the major" 

detection limit of0.005 mg/L. 

similarity to the 2008 results. 

appears to be decreasing over time. 

could be contributing to ammonia concentrations in the pil 

surface water concentrations the contribution however 

3.1.3 Algal Growth 

Whilst the faro Pit was fertilized three times in 2005, and a rapid increase in chlorophyll ' a' 

occurred during June and July of that year, the chlorophyll 'a' concentration has in subsequent years 

remained at or near the detection limit with no significant algal growth indicated during 2006 or 

2007. During 2008, a single low value (0.005 ug/L) was recorded in early Aus:ust for the sample 

taken at a depth of l m. No Chlorophyll measurements were completed for the Faro Pit lake water 

du.ring 2009. 

3.1.4 Zinc Concentrations 

JTC/lmh 

Total zinc concentrations at various monitoring depths over time are shown in Figure 3,4. The zinc 

concentrations confim1 the presence of a chemocline in the Faro Pit at a depth between 15 and 30 m 

below surface, as discussed previously. 

February 201 O 
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As noted in previous assessments, the monitoring results for 2005 suggested a net removal of zinc 

from the near surface water layers, as was evident in the I, 3 and S m results for that year. The 
results for 2006 showed a net increase from 2005, with no decrease in the near surface zinc 
concentrations over the summer period, and the results for 2007 indicated zinc concentrations in the 
near surface water were similar to that observed in 2006. However, 2008 and again in 2009, zinc 
concentrations at all sampling depths down to 15 m showed a significant increase. These rcsulL'l 

suggest that the loading of zinc to the pit lake may be accelerating. 

At depth, zinc concentrations appear to be marginally increasing over time with average zinc 
concentrations of2.6 mg/L (2006), 2.7 mg/L (2007), 3.0 mg/L (2008) and 3.5 mg/L(2009}, a for all 

samples in the 30 to 80 m depth range. 

Iron concentrations also appear to be increasing at depth, as sho · 1urc 3.5. This could suggest 

that iron precipitates (e.g. iron oxy-hydroxides) may be disso r th the increase in zinc is a 
result of desorption from these dissolving phases. Within e iron clearly remains at 
low concentrations. However it is possible that iron is c ten pit lake within acidic surface 
water runoff. Since the pit lake is slightly alkaline it pH, ie i n forms iron oxy-hydroxides and the 
precipitates then settle over time from the surface yer, as. · g lrough the chemocline and 

accumulating at depth. Since the conditions at de th~ re g (as indicated by measured redox 
values of< -10 m V), the iron precipitates ar w eJG'c d dissolves within the deeper layer. 

precipitates would result in the r 

water layer above the chemocline. 

released at depth. 

r: here zinc concentrations are elevated, zinc 

of the pit lake. Dissolution of the iron 

e of the zinc is removed from the surface layer but is again 

An approximate water and load balance has been prepared to illustrate the distribution of loadings. 
The results are shown in Table 3.1. As shown, the average zinc concentration in the upper layer has 

increased over time. The load estimate accounts for the changes brought about by pumping and 
treating and the net loading from the Zone !I pit (which is assumed to remain approximately 
constant, I 00,000 m3 /year at I 15 mg/L Zn, 3 120 mg/L S04 ). The results indicate that there arc 
significant mmual variations, which may be due to differences in annual rainfall (low rainfall 

resulting in lower loads and visa versa) and possible earthworks within and around ~he pit. During 
2008 the Yukon experienced a very wet summer period and as shown tho estimated loading to Lhc pit 

lake was almost double the average loading. The average total zinc loading for the period 2005 to 

2009 has been about 47 to1mes per year. About one quarter of the load is coming form the Zone l l 
pit, and the remaining 75 % would be from the pit wall rocks and seepage from waste rock dumps 

within the pit lake catchment. Note that the negative change for 2006 was assumed to have been the 

result of fertilization. 

Ao-ponAnvilPill.Akcs 100220tO_DfDRRovO.dOO. Feb. 1Z. to. 12.r..4 M~ February 2010 
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Table 3.1 .Estimated Net Loadings to the Faro Pit 

Total Volume to Other 
Elevation Volume Change 15m Zn Change Pumped NET LOAD Load Z2pit sources 

Date m (m3) (m3) (m3) (mgJL) (tonnes/yr) (tonneslvr) (tonneslvrl (tonnesJvrl (tonnestvr) 

18-May-05 1176.5 5.12E+-07 
1.60E+06 1.12.E+07 14.1 

19-Se.o-05 1174.5 4.96E+07 12.1 -21.8 20.9 42.7 11.6 31.1 
31-May-06 1176.1 5.0SE+-07 

1.20E+-06 1.12E+07 
15.4 

8-Se.o-06 1174.5 4.96E+07 15.0 32.4 18.2 50.6 11.6 39.0 
22-May-07 1176.5 5.11E+07 

1.40E+-06 1.12E+07 
13.9 

11-Seo-07 1174.6 4.97E+07 14.4 -6.4 19.8 13.4 t 1.6 1.8 
10-Jun•08 1176.4 5.11E+07 

1.50E+-06 1.12E+-07 
18.9 

2-Sep•08 1174.5 4.96E+07 19.7 58.3 28.9 87.2 t 1.6 75.6 
29-Apr-09 1176.4 5.11 E+-07 1.50E+06 1.12E+-07 21.4 
9-Seo·09 1174.5 4.96E+07 20.4 7.8 31.3 39.1 11.6 27.5 

Total Volume to Removed Other 
Elevation Volume Cllange 1.Sm 504 Change (pumped) NET LOAD Loaa:Z2 p!t sources 

Date m (m3l (m3) (m3) (mg/L) (tonnes/yr) (tonnes/yr) ftonnes/vr) (tonneslvrl Uonneslvrl 
18-May-05 1176.5 5. 12E+07 

1.60E+06 1.12E+D7 
564 

19-Sep-05 1174.5 4.96E+07 583 212 918 918 3.15 603 
31-May-06 1176.1 5.08E+07 1.20E+06 1.12E+07 560 

a..seo-06 . 1174.5 4.96E+07 566 -192. 675 483 315 168 
22-May-07 1176.5 5.1 1E+07 

1.40E+06 1.12E+07 545 
11-Seo-07 1174.6 4.97E+07 572 73 782 855 315 540 
10-.Jun-08 1176.4 5.11 E+07 

1.50E+06 1.12E+07 535 
2-Sep-08 1174.5 4.96E+07 615 477 863 1339 315 1024 

29-Ap.r-09 1176.4 5.11E+07 
1.50E+06 1.12E+07 I 610 

9-Sep-09 1174.5 4.96E+07 588 -307 898 591 315 276 

Jl"CMil ~iP·ll.Wls 10022ZILO_CraiRe•11.doc:, Fe. 12. 1:1, 12.SC. AM February 2010 
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It is not possible to distinguish between loadings from the wall rocks and the waste rock seepage 

because the flows and concentrations from the Faro Valley dumps, for example, vary considerably 

over the season (e.g. 20 to 121 mg/L zinc, and flows ranging from 2 to >I 000 L/min) and only spot 

measurements of flows and concentrations are available. Zinc concentrations in wall rock seeps 

have been noted to range from less than the detection limit to 875 rng/L; however, flows other than 

those associated with the Faro Valley Dumps are generally low. This suggests that the majority of 

the loading is likely associated with seepage from the waste rock dumps. 

Similar calculations were completed for sulphate loadings and inclu din Error! Reference source 

not found .. These calculations indicate an annual average loadi t ie pit lake of about 840 

tonnes of sulphate, comprising about 315 tonnes from the Zon 

from othe.r sources (wall rocks and waste rock dumps withi,, .. ,,_,,,. 

3.1.5 Summary 

In summary, subsequent to fertilization in 2005, oph sp te concentrations have remained below 

detection, and total phosphoms is being deplet d ~m e, u ce layer to a depth of about 15 m. At 

depth, while there appeared to be a marginal in e~ in t I phosphorus, a net decrease in the 

concentrations is occurring. 

Whilst the chemocline continues to ~~ ting the water at depth from the water near 

. concenlration at depth. This increase is occmTing 

Mass balance calculations i.ndic that while there is some annual variability in the total loadings, on 

average the annual zinc loading to the pit lake is about 47 tonnes per year, ofwhieh about 25 % ( 11 .6 

tonnes) is estimated to be sourced from the Zone 2 Pit water transfer. The balance of the loading 

represents the combined loadings from the wall rocks and the waste rock seepage that enters the pit 

lake. Monitoring results for seepage from the wall rocks suggest that the majority of this loading is 

likely present in seepage from lhe waste rock dumps. 

RtipcXIMYflPi11.JJr.ui t00220 10 ... DuiftRvv0.dde, Fctb. 12, 10, 12;54 AM February 2010 
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3.2 Grum Pit 

3.2.1 Pit Lake Bathymetry 

A bathymetric survey of the Grum Pit lake was completed by Laberge during 2009 and is provided 

in Appendix C. The survey was used to calculate the approximate Grum Pit lake capacity curve 

below the water and the compared to the volume capacity curve that was used in the past for water 
balance calculations. The comparison of the capacity curves between the original and that based on 
the bathymetric results, as shown in Figure 3. 7 indicate that the in if volume or the Grum Pit lake 
was vastly overestimated. The vertical line indicates the lake ele ati as at the time of the 
bathymctric survey. Because of this large e11·or, the capacity r the water and load balance 

calculations has been revised. This change is reflected in t 
pertaining to the Orumm Pit lake. 

1.40E+07 

- 2009 Bathymetry 
1.20E+07 

- odglnal 

1.00E+07 

M' 
E 8.00E+06 
QI 

E 
;;;J 6.00E+06 0 
:> 

4.00E+OG 

2.00E+OG 

O.OOE+OO 

1120 1140 1160 1180 1200 1220 1240 

Elevation (m ASL) 

Figure 3.7 Comparison between Assumed and Actual Grum Pit Lake Capacity Curve 

3.2.2 Water Level 

JTClllnh 

The Grum Pit lake elevation over time is illuslratcd in Figure 3.8. As shown, the rate of rise 
increased significantly during 2008 due, in part, to the fact that this part of the Yukon experienced 
significantly more rain in 2008 than nonnal, i.e. about 2 times nom1al during Lhc summer months. 

However, Laberge noted an increase in the rate and extent or till sloughing in some areas of the east 

pit wall during that time as well. 

The effect of the would be expected to be twofold; first the till sloughing into the pit lake would 

cause an increase in the pit lake level and second, the shift of the wall could cause a 'narrowing' or 
decrease of the planar surface area of the pit al lake level (i.e. the lake would be narrower than if the 
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wall had remained in place). As a result, the rate of rise from the same inflow would be higher. 

(The tlipside of this is that at some future time it may be possible that the pit lake area becomes 

wider than it would otherwise have been and the rate of rise could decrease.) 
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The sl.oughi.ng of the pit w a~ c . xity to the pit lake inv. ~ntory calculations ~ince the pit 

capacity above the water le . l .i~e on the topography of the pit before the sloughmg had 

occurred. Although pit sloug 'ng . have contributed to the difference between the original 

sed on the bathymetric survey, the sloughing does not account for 

the entire volume change since the pit lake elevation increased only by about 4 m during 2008 

which, at most, equates to about 500 000 m3 (based on the updated capacity curve). 

As shown, by September 2009 the lake elevation had risen to about 1205 m ASL. 

3.2.3 In-situ Monitoring 

JTCJtmh 

The in-situ monitoring results, as shown in Figure 3.9 indicate that as in previous years a thennocline 

developed in the Grum Pit to a depth of about 5 m below the water surface. A maximum surface 

water temperature of about 14°C was recorded in August. The electrical conductivity (EC) profiles 

indicate a freshwater surface layer after ice-melt, which remained for most of the open water season. 

The results for June indicated a marginal increase in salinity at the surface. AL depth however, the 

EC values were inconsistent, ranging from about I 050 uS/cm in April to 1200 uS/cm in August. 

This variation is likely due to instrument error as such large variations are not common or readily 

explainable and are inconsistent with results from previous years. Whilst showing similar trends the 
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Figure 3.13 Nltrate-N and Nitrite·N Concentrations at Various Depths in the Grum Pit 

3.2.5 Algal Growth 

JTC/lmh 

Based on visual observations made by field staff, rapid growth with high algal densities was again 

achieved in the Gmm Pit. Whilst only limited chlorophyll 'a' analyses were completed for 2009, the 
results supported the visual observations. In general, based on the available results as shown in 

Figure 3 .14, the chlorophyll 'a' concentrations were lower than recorded in 2005, but has been 
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consistently peaking at about I 0 ug/L since the fertilization program was curbed to limit the nutrient 
availability at the end of the season. 
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Figure 3.14 Chlorophyll 'a' Co Various Depths In the Grum Pit 

3.2.6 Sulphate Concentration 

400 mg/L. Since water is accu 1u · mg in the pit lake, and since the sulphate concentrations are 

remaining approximately constat at the end of each open water season, it is clear that there is an 

ongoing source of sulphate that is flowing into the pit lake (i.e. the sulphate concentration is not 
being diluted by fresh water inflows and direct precipitation even though the level of the lake is 
rising). Over the term of the monitoring period, were there no additional sources of sulphate, the 

sulphate concentration would have been lowered by more than 40 % (i.e. base don dilution the 
sulphate concentration would have decreased from about 425 to about 250 mg/L). The actual 
decrease in sulphate concentrations is about l 0 %. 

The total sulphate inventory in the water body over time is shown in Figure 3 .J 6. If the end-of­

season inventories are compared, it appears that there is net sulphate loading on the order of about 
110 to 120 tonnes entering the pit lake each year. 
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3.2.8 Zinc Loadings 

JTC'llnf> 

As discussed in a preceding section, tho sulphate inventory in the pit lake has steadily increased over 

time indicating a net loading. Since zinc is an oxidation product similar to sulphate, it is reasonable 

to expect that there is a net loading of zinc to the pit lake as well. However, the total loading is 

difficult to determine because, concurrent with the loading, biological treatment has led to the 
removal of zinc. The assessment of zinc removal achieved by biological treatment is tentative at 

best since it relies on the net balance of zinc before an after each season. This is because the total 

loading cannot be detem1ined within the available monitoring data. evertheless, in contrast to 

sulphate, the annual monitoring results have shown that the inve o fzine has flucnmted within 

an approximately constant range since 2005, as shown in Fig 3.1 
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Figure 3.19 Grum Pit Zinc Inventory 

The results in the above figure further shows that up utltil 2008, each year the inventory increased 

over the winter months by about 4 ro 5 tonnes of zinc. This trend did not occur during the 2008/09 

winter period. The results further indicate that the inventory decreased substnntially from the 2008 

end-of-season to the 2009 end-of-season, suggesting that: i) winter removal occurred likely due to 
sulphate reduction {which is confirmed by the reduction in concentrations at depth) and, ii) the 

annual removal achieved in 2009 was approximately the same as the loading to the pit lake. Since 

the removal appears to have equalled the loading, the removal can be quantified only if the loading is 

known. 
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JTc.lmh 

To provide a basis for estimating the annual loading to the pit lake, a series samples were obtained 

from the pit wall rocks. The sample locations were distributed around the different exposed 

lithological units as shown in Figure 3.20. The samples were subjected to leach extraction tests 

conducted at a solid:water ratio of 1 :3 to estimate solute release rates. The results are summarized in 

Table 3.3. As shown, the results indicate very high concentrations of zinc may be released from the 

sulphide unit. The sulphide unit is also a source of copper, iron, lead and nickel. All of the units 

release sulphate to various degrees. 

Table 3.3 Total and Dissolved Zinc Concentrations in Surface Layer(< 1 m depth) 

pH Sulphate 
l.ltholo m .L 

3GO Average 632 
Non Calcareous Minimum 7.07 72 

Pti !lite Maximum 7.69 1656 
4EC Average 1201 

Sulphides (massive, Minimum 2.52 266 
disseminated Mal(irnum 8.1 2912 

5A0/5BO Average 236 .00064 0.0019 
Mix of Calcareous and Minimum 7.47 10 0.000035 0.00038 
Carbonaceous Ph llite Maximum 8.08 943 0.0064 0.0094 

Till AVer;ige ·184 0.00024 0.0012 0.0049 
Minimum 7.65 7 0.00004 0.0007 0.0006 
Maximum 8.19 385 0.00046 0.0016 0.010 

Uncertain Average 390 0.030 0.040 6.63 
Minimum 0.000018 0.00015 0.0005 
Maximum 0.115 0.127 25.3 

g Zn may on average be released from the 

o he benches of about 0.5 m and an equivalent depth 

Based on an average annual water level rate of rise of about 3 m, and an estimated pit lake perimeter 

exposure length for the sulphide units (see Figm·e 3.20) of about 300 m, and assuming a vertical 

wall, about 9000 m1 of rock was inundated during 2009. This equates to a potential net annual 

loading of about 388 kg, not including any loading associated with wall rock runoff. The balance of 

the wall rock inundated would contribute less than 5 kg of zinc. (This assumes that 7.5 % of the 

samples were of the 'uncertain' category with a higher soluble zinc content.) 

The corresponding sulphate release from the sulphides would have been about 2.91 tonnes, with the 

remainder of the wall rock contributing about 1.99 totmes. As noted before, the annual sulphate 

loading is in the order of 110 to 120 tonnes per year. The balance of the loading (I l 0 -5 = I 05 

tonnes) is present in the pitwall runoff and any inflows to the lake. 

RcpcitArwll?itlal€ot 100'220tO_Oro1RRlhlO.doc, Fob. 12., 10. 12:54 AM February 2010 
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JTCil!nh 

Assuming that the pit wall runoff contains sulphate concentrations similar to those obtained in the 

leach extraction tests, then the aimual pit wall rock runoff together with the wall surface areas may 

be used to estimate the loadings that enter the lake by this mechanism. The estimated exposed 

surface areas above the water level for each lithology are summarised in Table 3.4. The table also 

shows the average concentration achieved in the leach extraction test and the calculated average 

concentration for the entire pit wall weighted according to the surface area. This would represent the 

average concentration of sulphate and zinc in the runoff from direct precipitation. Based on the total 

wall rock surface area and the annual rainfall, the estimated annual nmoff(assuming 100 % runoff 

coefficient) is about 275 000 m3
• 

Table 3.4 Summary of Wall Rock Exposure and Aver 
Concentrations 

Unit 

4EC 

3GO 

5A0/5BO 

Descrl tlon 

Sulphides 

Non calcareous Phyllite 

Undifferentiated Phyllites 

Till 

Area 
m2 

43455 

29026 

268956 

832 0.007 

285* 1.51* 

184 0.0049 

339 12.7 

93 300 3485 

Ip 1ate loading from the wall rock is estimated to be about 

enters the open pit as natural run ff, the total estimate accounts for most of the estimated annual 

loading of between 110 and 120 tonnes (see Section 3.2.6) and is considered to be sufficiently 

accurate for the purposes of this assessment. The approach also appears to be reasonable for 

estimating wall rock loadings. As well, it is considered reasonable to use the Siime method for 

estimating the loading for zinc. Accordingly the estimated total zinc loading (inundation+ mnoft) 

is about 3.88 tonnes. 

As shown in Figure 3.19, during the summer season the zinc inventory initially decreased and then 

increased slight to a level equivalent to the start of the season, i.e. showing no net change. In the 

context of the preceding load calculations, the treatment effectively removed about 3.88 tonnes of 

zinc from the water column. Similar or higher loadings would have existing for preceding years 

because the surface areas exposed would have been greater, as would the rise in the water elevation. 

Therefore, zinc removals on average would appear to have ranged from about 3.5 to 4 tonnes per 

year, which were offset by similar or slightly higher ammal loadings. Furthermore, as noted 

previously, in contrast to other winter seasons, zinc was also removed from the water column during 
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U1e 2008/09 winter season, with approximately 4 tonnes removed during tltls period, Likely due to 

sulphate reduction occurring beneath the ice. 

3.2.9 Estimated Post Spill Loadings and Concentrations 

jfCitmh 

Water quality predictions previously completed for the Grum Pit lake were based on the estimated 
loadings presented in Table 3.5 (extracted from SRK, 2005). As discussed above, the actual zinc 

loadings from the wall rocks and releases from talus during inundation is about ten times higher than 
previously estimated (3000 to 4000 compared to 350 kg per annum). The sulphate loadings have 
also been underestimated (65 tonnes per annum compared to actual adings of about I 10 totrnes per 

annum - see Table 3.5). 

Table 3.5 Initial Estimates of Net Loadings to the G 

Cl 

Ca 
M 
K 
Na 
Al 
Cd 
Co 
Cu 
Fe 
Pb 
Mn 
Ni 

Zn 

Parameter 
Estimated Annual Loading 

(kg/year) 

83 
65000 

As the pit lake elevation rises, more and more of the reactive sulphide wall rock will be inundated so 

that the loadings from this source will decrease over time. The estimated spill elevation at the time 
of spill (at lowest elevation in the slot cut, spill elevation of about 1230 mASL) is shown in Figure 
3.20. At that elevation most of the sulphidic wall rock will be inundated. The Sltrface areas for the 

remaining areas above the water level have been estimated and used to calculate the loadings from 
the pit wall rocks at that time. The water balance was used to then calculate the steady state 
concentrations in water flowing through the lake (i.e. for the discharge) without any treatment. The 

results are shown in Table 3.6. As the results in the table suggest, zinc concentrations in the outflow 
are projected to remain at about 1 mg/L, without any treatment. Note however that the calculations 

do not consider the potential reduction in oxidation rates as the sulphide content of the surface 
materials are depleted over time. A few other clements may also remain slightly elevated. These 

concentrations are generally caused by the exposed sulphidic wall rocks that continue to release 

metals at elevated concentrations. 
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Table 3.6 Summary of Estimated Concentrations at Splll Elevation 1230 m ASL 

Unit 4E;C 3GO 5A0!5BO Till 
Description su1ptiides Non Undifferentiated lill 

calcareous Phyllltc 
Phyllile 

Area (m2) 7673 15701 209493 191635 
Distribution 2% 4% 49% 45% Annual Concentrations 

Loading In Outflow 
P11rameter m IL m /L ti oar m /L 
Sulpti11te-- 1202 632 42.280 118 
Hardness CaC03 634 808 45.238 127 
Aluminium Al 9.46 0.005 0.032 0.091 
Antimony Sb 0.008 0.0002 0.00018 0.000 
Arsenic As 0.256 0.0002 0.001 0.002 
Barium Ba 0.019 0.021 0.005 0.015 
Beryllium Be 0.006 0.00001 0.00002 0.00005 
Bismuth Bi <0.00005 0.00001 0.0000008 0.000002 
Boron B <0.05 0.050 0.00028 0.0008 
Cou;lmium Cd 0.224 0.0002 0.0009 0.0024 
Calcium Ca 175 161 10.665 30 
Chromium Cr 0.062 0.00010 0.00 1 0.00022 0.00060 
Cobalt Co 0.218 0.0005 0.005 0.0008 0.0023 
Copper Cu 4.327 0.001 0.060 0.012 0.034 
Iron Fe 116.654 0.006 2.140 0.327 0.917 
Load Pb 1.146 0.0002 0.0244 0.004 0,010 
Lithium Li 0.020 0.010 0.008 0.0013 0.0035 
Magnesium Mg 47.8 86.7 29.6 4.523 12.7 
Manganese Mn 6.315 0.014 0.143 0.022 0.061 
Mercury Hg 0.800 0.010 0.049 0.0075 0.021 
Molybdenum Mo 0.009 0.002 0.007 0.0010 0.0029 
Nickel Ni 0.563 0.007 0.016 0.0025 0.0070 
Phosphorus P 0.549 0.002 0.019 0.002fl 0.0082 
Potassium K 1, 19 2.55 2.80 0.428 1.20 
Selenium Se 0.006 0.004 0.004 0.0007 0.0019 
Silicon Si 2.189 0.197 0.770 0.118 0.330 
Sliver Ag 0.0004 0.0000 0.00002 0.000003 0.00001 
Sodium Na 0.446 0.97 2.354 0.360 1.01 
Strontium Sr 0.206 0. 2 0.280 0.043 0.120 
Sulphur (S) 406 2 100 15.277 43 
Ttialliumn 0.024 0.0 0.0007 0.00010 0.0003 
Tin Sn 0.001 0.0000 0.00005 0.000007 0.00002 
Titanium Ti 0.;220 0.001 0.006 0.0010 0.003 
Uranium U 0.057 0.001 0.003 0.00053 0.001 
vanadium V 0.049 0.0002 0.0015 0.00023 0.0006 
Zinc Zn 160.5 0.007 2.fl24 0.447 1.252 
Zirconium Zr 0.015 0.0001 0.0006 0.00008 0.0002 

A reduction in the ex.posed sulphide wall rock can be achieved by increasing the spill elevation of 
the pit lake. For example, raising the lake elevation by 20 m by installing a dam in the slot cut 
would inundate essentially all of the sulphidic wall rocks. A revised water quality prediction was 

completed for a spill elevation of 1250 m ASL. The results arc shown in Table 3.7. As shown the 
steady state zinc concentration in the outflow wou ld decrease to about 0.1 mg/L without treatment. 
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Table 3.7 Summary of Estimated Concentrations at Spill Elevation 1250 m ASL 

Unit 4EC 3GO 5AOl5BO Tiii 
Description Sulphides Non Undifferentiated Till 

calcareous Phylllte 
Phyllite Wolghtod 

Area (m2) 603 12396 142000 149056 Wall 'rock 
Dii;tribution 0.20% 4.1% 47% 49% Runoff AnnuaJ Concentrations 

Loading in Outflow 
P11r11meter m IL m IL. tJ ear m IL 
Sulphate 1202 832 28.460 80 
Hardness CaC03 634 808 31.646 89 
Aluminium Al 9.46 0.005 0.007 0.019 
Antimony Sb 0.008 0.0002 0.00012 o.ooo 
An;ienicAs 0.256 0.0002 0.000 0.001 
Barium Ba 0,019 0.021 0.004 0.011 
Beryllium Be 0.006 0.00001 0.00000 0.00001 
Bismuth Bi <0.00005 0.00001 0.0000006 0.000002 
Boron B <0.05 0.050 0.00022 0.0006 
Cadmium Cd 0.224 0.0002 0.0002 0.0006 
Calcium Ca 175 181 7,456 21 
Chromium Cr 0.062 0.00010 0.00 3 0.00005 0.00013 
Cobalt Co 0.218 0.0005 0,001 0.0002 0.0005 
Copper Cu 4.327 0.001 0.010 0.001 0.003 
Iron Fe 11e.e54 0,006 0,266 0.029 0.081 
Lead Pb 1.146 0.0002 0.0056 0.001 0.002 
Lithium Li 0.020 0.010 0.006 0.0009 0.0024 
Magnesium Mg 47.8 86.7 26.9 3.166 8.9 
Manganese Mn 6.315 0.014 0.042 0.005 0.013 
Mercury Hg 0.800 0.010 0.035 0.0038 0.011 
Molybdenum Mo 0.009 0.002 0.007 0.0007 0.0020 
Nic~el Ni 0.563 0.007 0.007 0.0006 0.0021 
Phosphorus P 0.549 0.002 0.011 0.0012 0.0034 
Pot<i!ilsium !< 1.19 2.55 2.85 0.312 0.87 
Selenium Se 0.006 0.004 0.005 0.0005 0.0014 
Silicon SI 2.189 0.197 0.767 0.084 0.235 
Silver Ag 0.0004 0.0000 0.00001 0.000001 0.00000 
Sodium Na 0.446 0.97 2.498 0.273 0,77 
Strontium Sr 0.206 0. 2 0.284 0.031 0.081 
Sulphur (S) 406 2 95 10.366 29 
Thallium Tl 0.024 0.0 0.0003 0.00003 0.0001 
Tin Sn 0.001 0.0000 0.00003 0.000004 0.00001 
ntanium n 0.220 0.001 0.003 0.0003 0.001 
Uranium U 0.057 0.001 0.003 0.00029 0.001 
Vanadium V 0.049 0.0002 0.0007 0.00008 0.0002 
Zinc Zn 160.5 0.007 0.342 0.037 0.105 
Zirconium Zr 0.015 0.0001 0.0003 0.00004 0.0001 

3.2.10 Summary 

The results indicate that the Grum Pit again responded well to fertilization and that good algal 

growth was again achieved in 2009. Consistent with previous years, elimination of late summer 

fertilization has again been shown to effectively control nutrient levels by the end of the season. 

JTCJlmh 

Surface water mass balance calculations for 2004 through 2009 suggest that zinc loadings to the 

Grum Pit are on the order of 3000 to 4000 kg per annum. The loading appears to be associated with 

predominantly with wall rock runoff, and to a lesser extent with solute relea.i;e from wall rock as lhc 

water level rises. Net zinc removal has matched the zinc loading to the pit lake during the 2009 

summer period. Contrary to previous years, the concentrations in the pit lake did not increase over 
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3.3 

the 2008/09 winter season. Rather, a net removal ofiinc occurred. The mechanism appears to be a 

result of sulphate reduction, with concurrent metal precipitation as a sulphide mineral. 

Due to the removals depth weighted zinc concentration has decreased from in excess of LO mg/Lin 

2005 to about 4.8 mg/L. 

Mass balance calculations further showed that the net loading of sulphate to the pit lake is about 110 

to 120 tonnes per year. 

The leach extraction tests indicate that most of the lithological units release sulphate whereas most of 

the zinc release is associated with the sulphidic wall rocks. A pot ti l correlation was established 

beLween the sulphate loadings from the wall rocks and the leac ex ction test results. This 

correlation was extended to verify the potential annual zinc the pit lake and then used to 

estimate steady state concentrations in outflow from the · 

elevation of about 1230 m ASL. The results suggest t t 

steady state outflow (without any treatment) could stil em 

due to the sulphidic wall rock remaining above t . ke 

20 m, the zinc concentrations could potentially be\)u 

Vangorda Pit 

s ady s e zinc concentration in the 

at about I mg/L. This is primarily 

By raising the lake elevation by about 

out 0.1 mg/ Lin the long tcnn. 

3.3.1 Concentrations 

JTO'lmh 

The pH trends over time are own it 1· · ur 3.21 for each of the monitoring depths. The results 

show that the surface .wate ac~ i1 e y 20~6 b~t ~·~n1rne.d to circum neu~·al cm~ditions by tl~e 
end of that year. Dunng 20 s~c - ater agam ac1d1f1ed however the pH did not mcrease again to 

circum neutral conditions and em · ed acidic through to early 2008. During 2009, the first 

sampling event showed a slight ·crease in the pH in the surface water layer due to ice melt and 

spring freshet inflows. By the second monitoring event, the entire water column was at the same pH 

level. 

The results for sulphate, zinc, cobalt and nickel concentrations indicated that complete mixing had 

occurred at the end of2008, as shown in Figure 3.22 and Figure 3.23. As with the pH profiles, while 

there was a distinct difference between the surface and deeper water for the first sampling event, this 

distinction became less significant during the subsequent sampling events unlike the results for 2008. 

These results suggest that the loadings to the surface layer are sufficiently high to nulJjfy the effects 

of dilution from the freshet flows. 

Cadmium and copper concentrations as shown in Figure 3.24 appear to decrease slightly at depth and 

did not show significant increases even though the entire water column is acidic. 
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3.3.2 Estimated Loadings 

As shown in Figure 3.25, conductivity measurements suggest that even though it acidified during 

this period, the water in the surface layer freshened rapidly in the spring of2009, ru.; in preceding 

years. Overall, however there is a net increase in the EC indicating a net accumulation of solutes in 

the pit lake. Since the water transfer rates for the pit lake were not available it was not possible to 

complete overall water and load balances for the Vangorda Pit for 2009. The estimated average 

annual loadings were determined to the end of the 2008 monitoring period, by obtaining the 

difference between the estimated inventories as at August 2005 and June 2008, and then normalising 

the net loading to the pit to an annual rate, are shown in the last col 

The average annual loadings are well above previous estimate . For xample the current estimate of 

the zinc loading is almost twice the estimate derived in 200 

acidification of the water column. Acidification negate 

cause accumulated precipitates on the pit lake floor t Clis 

dissolved and total metal concentrations, Consequentl sol c loadings entering the pit lake with 

surface runoff are Likely to be below the curren 
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4 Conclusions and Recommendations 

4.1 Conclusions 

The conclusions from the 2009 biological treatment program for Grum Pit lake, and the monitoring 

of the Faro and Vangorda Pit lakes can be summarised as follows. 

4.1.1 Faro Pit 

In summary, subsequent to fertilization in 2005, orthophosphate o entrations have remained below 

detection, and total phosphorus is being depleted from the su ac la r to a depth of about 15 m. At 

depth, while there appeared to be a marginal increase in t a 

concentrations is occurring. 

Whilst the chemocline continues to exist and is is 

t depth. This increase is occurring 

gests that the zi11c increase is likely due 

is some annual variability in the total loadings, on 

average the annual zinc loadi to e is about 47 tonnes per year, of which about 25 % (11.6 

tonnes) is estimated to bes r~o t one 2 Pit water transfer. The balance of the loading 

represents the combined lo _ ing . fl n the wall rocks and the waste rock seepage that enters the pit 

lake. Monitoring results for s ·cp· g ·· rom the wall rocks suggest that the majority of this loading is 

likely present in seepage from t 

4.1.2 Grum Pit 

The results indicate that the Orum Pit again responded well to fertilization and that good algal 

growth was again achieved in 2009. Consistent with previous years, elimination oflate summer 

fertilization has again been shown to effectively control nutrient levels by the end of the season. 

Near-shore sampling at shallow depths indicated that the biological removal of zinc occurs across the 

entire surface and is not limited to the central areas alone. The results further suggest that loadings 

from wall rocks and other inflows appear to be rapidly treated such that plumes do not appear to be 

formed within close proximity of the shores. 

Surface water mass balance calculations for 2004 through 2009 suggest that zinc loadings to the 

Grum Pit are on the order of3000 to 4000 kg per annum. The loading appears to be associated with 

predominantly with wall rock runoft: and to a lesser extent with solute release from wall rock as the 

water level rises. Net zinc removal has matched the zinc loading to the pit lake during the 2009 

summer period. Contrary to previous years, the concentrations in the pit lake did not increase over 
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4.1.3 

the 2008/09 winter season. Rather, a net removal of zinc occurred. The mechanism appears to be a 

result of sulphate reduction, with concurrent metal precipitation as a sulphide mineral. 

Due to the removals depth weighted zinc concentration has decreased from in excess of I 0 mg/L in 
2005 to about 4.8 mg/L. 

Mass balance calculations further showed U1at the net loading of sulphate to the pit lake is about l l 0 
to 120 tonnes per year. 

The leach extraction tests indicate that most of the lithological units 
the zinc release is associated with the sulphidic wall rocks. A pot · fr. correlation was established 

between the sulphate loadings from the wall rocks and the leac ext ction test results. This 
correlation was extended to verify the potential annual zinc a · the pit lake and then used to 
estimate steady state conccmtmtions in outflow from the · 1· e w n i ·pills naturally al an 

elevation of about: 1230 m ASL. The results suggest t t s ady s e zinc concentration in the 
steady state outflow (without any treatment) could stil em · at about I mg/L. This is primarily 

due to the sulphidic wall rock remaining above t ke vel. By raising the lake elevation by about 

out O. l mg/L ln the long tem1. 

rease in the pH of the suiface water due to spring 
ed this increase and the pH of the surface again 

decreased to values equivale to the pe1 water. The results fuither indicated that the entire water 
column mixed at the end o 20(8:\nJi e .. previous years no clear chernocline developed that 

separated the surface water 'om"'9J: epcr water. Since no significant increase in zinc 

concentrations occurred for th wa at depth it is concluded that all of the treatment sludges that 
were deposited in the pit have n . dissolved and any further increases in solute concentrations 
would be a result of loadings associated with surface inflows from wall rocks and in~pit waste rock 

dumps. 

4.2 Recommendations 

4.2.1 Faro Pit 

JTC/Unh 

It is recommended that profiling of the pit lake continue to be undertaken at regular intervals duting 
20 I 0 and mass balance calculations be completed to verify estimates of overall current loadings and 

support future water quality predictions. 1t is further recommended that improved monitoring of the 

flows from the Faro Valley dump be unde1taken to enable a better estimation of the total loading 
from this source so that the pit lake loadings can further be broken down to distinguish between 
waste rock and wall rock loadings. Improved monitoring of the Faro Valley dump flows would 

require that a regular monitoring station be established to allow weekly or fortnightly monitoring of 
tlow and water quality. 
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4.2.2 Grum Pit 

Based on the observed perfom1ance of biological treatment in the Grum Pit, it is recommended that 

the fertilization program be continued in 20 I 0. Fertilization should again be terminated by mid­

August to prevent the build-up of residual mmients in the water column. 

The higher than predicted loadings to the pit lake are due to the inundation of talus on the benches as 

the water level rises and loadings associated with the surface runoff from the wall rocks. These 

loadings however are decreasing. The removal of zinc appears to further be facilitated by sulphate 

reduction under the ice. It is therefore recommended that an under-· e monitoring event be 

undertaken to detennine if hydrogen sulphide is being generated. 

4.2.3 Vangorda Pit 

At this time, it is not foreseen that the Vangorda Pit w· n ancillary treaunent system. 

Fertilization of this pit lake is therefore not recommen ed. wever, it is recommended that the 

water column water quality profile be monitorc · veril the load calculations. Monitoring should 

be undertaken on a monthly basis, commenciu at~e , conditions, and should be continued to 

September 20010. We further recommend that n \Jlllre, ould additional transfers occur, the 

volumes and quality of water transfcrrc sho Id e ermined to enable evaluation of the impacts 

on the pit lake water quality by this 

JTC/lml! R-Plillll<Of 100Z,Z010_0ralll'O.O.do<.Fol!, 12.10. 12'G4M1 February 2010 
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In Situ Monitoring Results 
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Grum Pit lnsitu Results 
Cond.uS/ D.O. Secchi 

Date time Station IPH Temp°C cm mg/L (ml Comments 
17-Jun-09 14:00 GL-1 6.91 11 .0 1027 6.2 2.0 Grum Lake 
17-Jun-09 14:15 GL-2 7.60 7.5 999 6.1 2.9 Former "Fish• Jimno corral, now control 
17-Jun-09 14:25 GL-5 7.60 5.0 1054 5.6 
17-Jun-09 14:40 GL-15 7.65 4.5 1050 5.5 
17-Jun-09 14:50 GL-30 7.67 4.5 11054 5.5 
17-Jun-09 15:00 GL-50 7.68 4.2 ;1053 5.4 

11-Aug-09 18:40 GL-1 7.45 13.3 I 1000 0.9 Grum Lake 
11-Aug-09 19:05 GL-3 7.94 13.5 1100 4.5 Fonner "Fish• limno corral, now control 
11-Auq-09 19:18 GL-5 7.91 13.5 1200 Total depth: 62 m 
11-Auq-09 19:34 Gl-15 7.77 7.1 1200 Chlorophyll samples collected at 1m, 3m and 5m 
11-Aug-09 19:45 GL-30 7.76 5.6 1200 
11-Aug-09 19:57 GL-50 7.79 5.0 1200 cm cast ON 18:17, OFF 18:24 
12-Aug-09 10:20 GLS-1 8.53 13.8 852 7.4 
12-Aug~09 10:35 GLS-2 6.81 13.8 860 10.4 Flow at GLS-2: 100 mUsec 
12-Auo~09 10:53 GLS-3 8.83 13.8 859 7.5 
12-Aug-09 11:20 GLS-4 8.86 13.9 859 7.0 
12-Auo~09 11:03 GLS-5 8.79 13.6 859 6.9 
12-Aug-09 11:13 GLS-6 8.86 13.6 857 7.3 
12-Auo-09 11:30 GLS-7 8.88 13.7 866 8.8 



,faro Pit lnsitu Results 
Date time Station pH Temp°C Cond.uS/1 D.O. mg/L Secchi (m comments 
16-Jun-09 17;40:00 IFL-1 7.32 11.1 11 63 8.6 4.5 Total depth 85 m at sampling site 
16-Jun-09' 17:55:00 FL-3 7.38 9.8 11 68 6.9 Chlorphvll a sampl:ed at 1, 3 and 5 m 
16-Jun-09' 18:20:00 Fl-5 7.39 7.3 1252 6.0 CTD cast ON: 17:20, OFF: 17:32 
16-Jun-09' 18:35:00 FL-15 7.30 7.3 ,1302 6.0 
16-Jun-09 18:50:00 Fl-30 7.15 4.5 1490 1: .6 
16-Jun-09 19:05:00 Fl-60 6.97 4.5 1522 1.3 
16-Jun-09 19:20:00 Fl-80 6.86 4.5 1546 0.7 

12-Auo-09 13:49 FL-1 6.87 14.4 1243 5.2 7.8 Total deoth 84 mat samolino site 
12-Aug-09 13:52. I FL-3 7.13 13.7 1246 5.3 Chlorphvll' a sampled at 1, 3 and 5 m 
12-Aug-0·9 14:00 FL-5 7.32 13.4 1244 5.4 I CTD cast ON: 13:22, OFF: 13 :32 
12-Auo-09 14:12 Fl-15 7.39 5.7 1279 5.6 
12-Aug-09 14:22 FL-30 I 7.32 5.3 1465 1.2 
12-Aug-09 14:36 Fl-60 I 7.04 5.4 1495 1.1 
12-Aug-09 14:51 Fl-80 6.95 6.0 1604 1.0 

Vanaorda Pit lnsitu R1 
Date time Station IPH Temp 0c Cond.uS/1 D.O. mall Secchi (m comment 

18.Jun-09 10:00 Vl-1 3.54 12.5 1675 4.7 1.5 :CTD cast ON: 09:18, OFF: 09:24 
18.Jun-09 10:15 VL-3 3.44 10.4 1951 2.6 
18.Jun-09 10:30 Vl-5 3.61 5.0 2200 I 2.3 
18-Jun-09 10:45 VL-15 3.85 5.0 2300 I 2.3 
18.Jun-09 1.1,:00 VL-30 3.99 4.0 2340 I 1.0 
18-Jun-09 11:15 VL-40 4.02 3.8 2330 11 0.9 
1 2-Aug~9 16:35 Vl-1 3.78 12.3 2304 'I 4.4 1.2 ;CTD cast ON: 16:20 , OFF: 16:26 
1 2-Aug~9 1.6:41 Vl-3 4.00 6.9 2297 I 1.1 
12-Aug-09 1.6:56 VL-5 3.99 5.9 2329 I 1.1 
12-Aug-09 17:05 VL-15 3.95 5.8 2393 1.1 
12-Aug-09 17:12 VL-30 4.00 6.1 2416 ~ 1 .. 0 Chl:orophyll samples at 1 m and 3m 
12-Auo-09 17:22 VL-40 3.99 5.7 2431 1.1 

l -- r-- r- r- --- ---i -:1 ~ 
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Appendix B 
Pit lake Water Quality Monitoring Results 
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GAim ~. u°' '4001 Monkorlno RHUHI 
RESULTS OF AllALYSIS 
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ic-iy ~1.15''1ftl 901 898 90< IC>IO 1030 1040 1040 004 938 ~37 945 1060 1080 IQIO 1010 1070 7~ 99< 1000 1040 IO'"..O 1050 78) 1o:io 1o:io 1020 1020 1020 
IORP 
pH 8.51 8 55 8 •8 I 02 t113 y~ 7GO s•o 793 797 807 7.79 7.61 7.66 7.68 7.72 7.00 1.11 1 e• 7 O> '7G3 7.70 7.98 7.90 7.00 7.88 7 .f!'l 1.04 
Tolol Suspondod 8olick 6.• 5.7 5.7 <3 0 S.I <30 84 Sf 38 J8 <Jo , ,2 •.G 3.2 GS 7.8 <l.O <3 0 •30 <30 <30 .j.j 3.7 30 <JO 3.7 <30 3.7 

DlHolv.d Anion• 
Alklilini1y4 Tolal C.COJ 120 118 120 1&s 1fU 1tO 180 llO 120 123 127 173 171 200 182, 103 101 167 161 112 157 172 117 174 160 161 161 112 

Sli'pholo 604 410 4 13 •11 '43 443 442 44'1 411 •03 •O) • 02 425 439 440 441 44 1 2!;1; 425 426 .S1 • $3 ·~ 317 0 1 OJ •JS 434 <35 

Cl~olld• ICI) 
Fluolklo (F) 

Btomldo(Bt} 

Nu115tnU 
""""°"loNol/OgOn N 0.4GJ 0.<27 0.'91 0.0520 00473 0.01•1 O.O'.U1 OA97 0.530 0.657 0.6-47 oi04 00107 000()7 00107 0.0107 0.032 <O.OOGO <0.00',,0 <0.0050 .c:O.OOSO <0.0050 1110.~ •O i>Q$Q •O 00'° <0.00&0 <0.0000 <O.OOSO 

N!Ql9 N1lrvgtn N 000, 1.01 0898 125 1.27 1.29 1.26 0.998 1.16 I.IS I 15 1.22 1.33 1)0 1 '8 1 '° 1 070 1 vto 1.99 l .<J 1.•1 1.45 

N1lri«• NilloOln N 00081 o.om 0.0090 000 .. 00001 00104 0.0092 0.0000 OOIJ.1 0.01•5 0.0142 0.0099 0.0021 0.0011 00021 00019 00014 0~6 <f00010 "00010 "00010 <o.oorn 
Nilfil.,..ilfMa Nt11ogen N 0.980 1.350 1.31 us us 1.4S 

o;s,oi,o<1 onh<>f>hotphol• p 0.02U O.D~l 00153 0001 0001) 0001 ooo" 00~) 00291 00310 00294 0.0120 0.001 0001 0.001 0.001 <0.0010 0.0026 00035 •00010 -:00010 •00010 <O 0010 <0.00tO <0.0010 <0.0010 <0.0010 "60010 

Tol.llPhospholO p 0.0316 O.G406 0.0435 0.0063 00071 00038 0.0078 00<35 00<38 0042$ 00<0$ 1)0'7Q OOD<2 0.0023 000'9 00052 0.0094 0.0063 OOO'J5 0.0035 0 .00<0 oooeo 0.0012 O.OOJG 0 .0002 0.0044 0.003~ 0.0040 

TOUIMett.la 
-.um T-AI 0.0397 0.051< 0.0283 0 .0308 OQ)l!O 00185 00157 00~3 00418 DOlO t 0041)1 O.OGll3 -.;Q.0020 0.0711 o.m 0.155 <0.20 <0.20 <0.20 <020 •O:!C •o:o 0.0JM 0.0388 0.0289 0.0119 0.()t.42 0.0482 

/lnlJmOny T.Sb 0.00516 0.00509 000538 000653 000645 0.00659 0 00681 0 00538 00055' 0 00551 0~7 00011$1 OQQGO< OOOGVT OOOG3' 0 00104 <0.20 <020 <0.20 <0.20 <070 <0.20 0 OQ.4)0 ooooov O.OOCI04 0 OOG'• O.OOO!;t 0.00651 - T-A> 0 00090 0 .00087 000093 0.00088 0.00086 000135 0 .00160 0.00093 0.00103 0.00101 000095 000082 0.00041 000151 0001111 0002" •020 •020 <0.20 <0.20 <0.20 <0.20 0.00000 0 00063 0000115 O OOOllS 000104 0.00118 

o""""' T.O. 00313 00:!01 0032Z 00429 00424 0042G 0.0434 OOJ22 OOlJ:i 00338 00323 00422 0.0480 0.0431 004•2 00458 OOll20 OOlO<l 00490 00400 0.0<00 0.0450 0.0346 O.lM53 O.lMSO 00<~ OOdO oom 

O•ryl1.1m T..O. -tOOQ10 <0.0010 '1.00010 <O 0010 <00010 <0J)Q10 <0.0010 <0.0010 c:0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <00()10 .-00010 <00050 <O~ <000>0 ~O.OO!IO <000~ <0.0000 <0.0010 <0.0010 <O.OOi O <0.0010 <00010 <000•0 
Bismuth T-81 4'.00010 <00Q10 <00010 <00010 •00010 •0.0010 .ttD0010 ot0001D <00010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 .cQ,0010 <0.0010 <020 <020 <020 •O:io <020 o::OZO <0.0010 <0.0010 <0.0010 <0,0010 <00010 <0.0010 

llo<oo T-8 <0.020 <0.020 <0020 <0.070 <0.()?0 <0.070 <0.020 <0020 <00?0 •O~O <OOXJ "'01)20 •0020 <0.020 <0.020 <0.020 <010 <0.10 <0. 10 <O 10 <O 10 ot010 ""0.020 <0.020 <0.020 <0.020 <0.020 <0.020 

Cl>dmll.ITI T.cd 0.00003 o.ooon OOOOIM 0.00331 00031">6 0.0062• 0.006!!0 0.00064 000107 000118 000100 OQ0!1:1 000<80 000010 000(\21 OOOG<O <0.010 <O.OIO <0.010 <0.0 10 .cQ,010 .cO.OtO 000'316 000<)0 0 00431 0004118 0.00~10 0.00470 

e.i ...... T-Co ~3 100 102 133 139 137 127 102 IOG 102 98.I 126 131 •:iii ·~ lio 090 113 11 1 117 119 115 93-' 122 126 •21 120 127 

Ctwvmlvm T-C:• <O.OOlO it0.00,0 <O 0010 <0.0010 <0.0010 <00010 <00010 <0.0010 <0.0010 <0.0010 <0.0010 <00010 <0.0010 <O 0010 <00010 <0 Mil) <01)10 'l0010 "-0010 <0010 <0010 <0.010 ''°.0010 <0.0010 <0.0010 <0.0010 11tOOD10 ot00010 

f 
} 

Coh .. I T-Co 00137 00 !~ 00••2 0 023/l 00232 00228 0.023'/ 00hl2 00140 0010 00137 00217 O.Ol!iO 0.0226 00220 00'35 0.01200 Q 01000 omoo •0010 <0010 <0.010 0.00:;.!7 0.00146 0.007'4 o.oon2 0.00151 0 001og 
Ccj>put T-Cu 0.00127 0 .00118 0 001'4 0 0010, 0 t>OI* 0001:1$ 0~1 1 (i 000124 000130 0 00144 00012:J 0.00110 <0.00000 0.00120 0 00123 0.00134 .:0.010 <0.010 0 01'°° •0010 "l.~010 ~0010 O.OOIGI 0.00177 0.00149 O.OOl!lO 0.00143 0.00139 

Iron T·Fo 0.076 0081 0068 0.106 0.00!> 0.115 0 .213 0066 0.104 00',)• 0003 0 1$2 <OQ30 0.223 OJ.1G 0371 <O.OJO O.~G 0.058 005 0001 02 OQ01 0003 o~s o.tos 0082 0.105 

Lctod T· Pb O.OO IG9 0.00139 0.001GG 0.00185 0.00150 0001!i7 0.00138 0 00i56 0 .00160 0 00106 000181 o ooin 0 00025 000130 000137 O,OO IM <0.050 <O.OW <0.000 <0.060 <O.OSO .:o.oso 0.00230 0,00151 0 00099 0.00101 0 0008• 0.00091 

L.lthl\Fll HI 0.023 0.0~ 0.02G 002G 0.024 O.OM 0.026 0.025 0.022 0.023 0.022 0.024 D.02< 0024 OM3 002• o01t 0021 0.024 0024 0022 0.025 0.016 0.025 0 .028 0.02• 002• 0020 

Mtton"1h.1m T-MIJ 0,0 GM 04 .6 72G 70.7 73 .0 G8 8 GU (i!j(j 62.7 60.9 68.8 70.6 69.0 57.0 8.1.1 "~ 1 u9 3 G9.0 G7.7 68.< 67.G 54.2 71 .0 12.6 720 n• 730 

r 
Mli"Urthlil• T0 Mn 0 180 () ,,~ 0 1(19 0.•09 o<>3 0400 031J 0,199 022• 0231 0.2 13 0.479 O.Gl< 0620 0 537 0.559 0.2400 0.3800 O'BU 003< 0034 0.100 0.1120 0.157 0.156 0.161 0.163 O.i67 

Moljbtfo.nutn T-Mo 0.00331 0.00323 000340 0 0030S 000?92 ooom 000203 00~0 OU<l3•5 0003~ 0 0032• 0 00327 000301 0.00308 0.00308 0.00314 <0.030 <O 030 .rQ.030 <OO:lO 4()030 -:t)Q:\Q D 00193 0 00201 0.00279 o.oom 0.00190 0.00298 

Nl<kol T·NI 0.112 0.100 0.117 0.208 0.202 0.202 0 ,208 0 1t7 0.llS 0 111 0.110 011}4 0, 1~ 0 100 0 19~ 0203 0,0915 0. 170 0.169 0.212 0.201 0.202 o.in 0 19) 0 193 0,193 0 Ill• 0.1 92 

PtloophoNO T.P <O.JO <O.JO <O.JO <O 30 <OJO <0.30 <O.SO <0.30 .cQ.'.JO .rQ.30 <0.30 <0.30 <030 .rQ30 4Q30 •030 "'OJo <OJO <O.JO <O JO <OJO <0.30 ..c:Q..30 ..co~o .-030 •030 <OJO ""O.JO 
Potassklrn Tot< 2.2 2.3 l .3 2.7 2.8 2.9 2.G 23 2.4 22 2.2 2.6 2.8 2~ i • >3 ia 3 I 30 3.0 3.2 3.0 2.1 2.8 28 20 21 29 

Utnlum T-$t •00020 ~o oozo •O 0020 <O 0020 <O OOlO <O 0020 <0.0020 <0.0020 <00020 <00020 <0.0020 <0.0020 <0.0020 <0.0020 <00020 .co 0020 .cQ;?O <0-'1) •020 •020 •PlO <-020 <0.0020 <0.0010 <0.0020 <0.0020 <O 0020 <00020 

!liioon T..St 2A6 1~ ? .. 3)< :1•$ j:i$ 3 11 a "'4 UG 2'7 2 JG J 10 300 309 309 2.98 ·~ 3.2~ ::us i 07 )Cl!) HZ 2.0 3.12 3.20 a.2G 3.18 3.23 

Silvor T.JIQ ..c:0.000020 <0.000020 c0000020 "O~O <O 000020 <0000020 <0.00002j .. o 0000'° .. o 0000'° <0000020 •0- <POOOO;/D oCQ(JOC)Ch!O <0000020 co 000020 <0000020 <O_OtO <O.OtO <0.010 <0010 <0010 .c0.010 <OOQOO~ <O 000020 •0.000020 <0,000020 <O 000020 <D.000020 

Sodium T-No 9.4 9.8 9.5 11-' 11.7 11.3 10.7 9.5 93 85 8.8 10.0 110 10. 10~ 9.7 IOG 109 10.G 10.0 10.9 10.2 6.1 10~ 100 11,0 109 n .t 
SlronOum T.Sr O.GIO 0.583 0.628 0179 0763 0.780 D.801 0.626 o.5n 05!>0 o.55~ 0.101 0.855 0121 onv 07!>0 0~92 OG82 0671 0 710 0.763 0 .729 0.562 0.808 oeilo 08&3 oon 0881 

tMllum H1 000119 0.0011G 0.00122 OOOIOG 0.00104 0.00100 0.00110 0.00122 0 .00121 0 .0012) 000116 0.00116 0.00110 0.00108 000111 000115 <oill •020 "020 <020 <020 <0.20 0.0007J 0.00006 0.000tl2 000094 OOOOll4 oooow 
r .. T0 $n <O 00020 <O OOQ20 <000010 •000020 <000020 <000020 •.0.00020 <000020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 ..c:0.00020 ..c:Q.010 <0030 •OO:IO '0030 <0030 <OOJO <0.00020 <0.00020 <0.00020 .cQ.00020 <0.00020 ~0.00020 

n.nn.. T-Tl <0.010 40.010 <&:0010 •0010 <0010 40tnO •Otno •1;1(110 (0010 <0010 <0010 <0010 "0010 <0.010 <0010 <0.010 <0.010 <0.0 10 .cOOtO <0010 40010 olO(lll) <00!0 <0.010 <0.010 <0.0 10 <O.OtO <0.010 

Uranium T.U 0.00386 0.00373 OOOl!lO 0.0075S 000788 0.00006 o.~ 0.003!l0 000408 0.00.08 000'3$ 00(]'45 000'11 00007~ 000082 0 00916 0 ooo;IA 0 OOOff oooseo 00092 0.0092 0.009~ 

IVAnod.,m T.V ..c:Q.0020 <0.0020 <0.0020 <00020 <0.0020 <00020 <0.0070 <00020 <00020 <00020 <00020 ·o- ·00020 .-o 0020 <00020 <00020 <O.OJO <0.030 0.038 0035 0032 0 .031 .-0.0020 •00020 <00020 <00020 <0.0020 <0.0020 

zm T-211 0.99(; 0.976 1.08 10.2 9.82 99G 100 I.SO 1.s2 1..42 6.39 1.58 8<7 0 >O eo; J 170 ~.73 G19 960 9.55 900 5.580 8.28 ~· 820 8•1 841 

DIHolVed Mltlfl 
lllUmlnum 0.;ll <00020 <O 0070 <00020 "o.~ 4QDO~ ·ooo:io <O~ <O 0020 <0.20 <O 20 <O 20 <0.20 <0.20 <020 0.0058 0.022_,5 ocme oon9 <O 0020 <0.0020 

Antlmooy D-Sl> 0.0051] 0 00531 000537 0.00612 0 00665 000113 0 0060!! 00070\l <020 <020 <0.20 •OlO <OlO ..c:0.20 0.00422 0.0060'l 000810 0 00650 0 00033 o.OO!l<i - 0-Ao O.OOOlM O.OOOG9 OOOOG9 0.00042 0.00029 0.00047 0 .000.8 o.oooso •0 .20 <0?0 •020 •020 <0.20 •0 20 0.00043 0.00073 0.00072 0.00078 000070 0 00075 

B•rium o-e. 0032 1 OOJlG 0.0328 0.0408 O.l>IGJ 0.0447 0~34 0 .007 o.ono 0 .0510 004$0 OO<SO 00430 00410 00339 0.0451 0.0463 0.048) 0.047< 0.0480 

Betylllutn O.Bt •00010 <O 0010 "° 0010 <O 0010 '° 0010 •0.0010 <0,0010 <00010 <O.OOSO <0.0050 <O.OOSO <0.0050 40 ooso .tO,OOS(I .-00010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 

BCl.tnuUI D-8i •00010 ,o 0010 ,0 0010 •00010 •O 0010 •O 0010 <0,0010 <0.0010 <0.20 <0.20 <0.20 <0.20 •070 <O~ ... oocno <0.0010 <0.0010 .cQ,0010 <0.0010 <0.0010 

llo<on O.B ... 0020 400;?0 40010 <0.0~ 40,020 •0 020 <OOZO <0020 <O. to <O.IO <O.tO <0.10 <0.10 .i:0.10 ..:Q.020 <0020 •0020 .c0.020 <0020 <0.020 

Cadmium D-Cd 0.00061 000075 000077 000261 0 00622 000051 OOOOS/ 0006:)9 ot.0010 <0.010 <0010 .cQ010 <0010 <0.010 0.003~ 0 .004•2 0 00438 0 00<~$ O~cit 0,004:19 

L 
Cololum D-Co 100 965 9G.8 124 133 128 12:l 114 ~15 110 110 llG Ill 115 91.5 123 123 •25 12.t 12~ 

~mJ1,1m 0-¢< <00010 <0.0010 <0.0010 <0.0010 <0.00 10 <0,0010 <0.0010 .rQOO fO ..co.010 4Q,Q1(1 •00•0 •0010 c.0010 'f.Q.0\0 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0,0010 

Cobol! 0-Co OO IJJ 00137 0.0137 0.0214 0.0201 0.0238 0.0233 00236 0.012'00 0 .01800 0011100 <0.010 <0010 .tt0.010 0.0~ 0.007S4 0.00704 0.00740 0.00732 0.00747 

C<l!>Pt< D-Cu •00010 •00010 "'-0,0010 <0.0010 c.0.00000 <0.0010 <0.0010 <0.0010 ..:Q.010 <0.010 ..c:0.010 ifQQ10 •0010 •0010 0 001111 0 .00149 0 .00133 0.00137 0.00127 0 .00125 

Iron D-1'• <0030 <0030 •0 030 •0030 <0030 <Q,030 .cO,OJO <0030 <0.030 <O.OJO .rO.OJO <0.0'° c:OOlO ..::0.0:)0 •0.030 <0030 •0030 <O.OJO .cO.OlO <0.030 

Load D·Pb 0.00029 0.00032 000035 000053 '(000()10 ,()QQ()10 <C000010 0 00029 <0.050 <O.OSO ..c:0.060 .co.oso <O.OSO ..c:Q.050 0.00142 0 0001$ 0 00040 0 00040 0.00022 0.00016 

Lithium O•U 0021 0021 0.02i 0023 0.023 0 .0)3 002a ocm 0017 002• 0.022 0 .023 0.021 0 .021 0.018 0.026 002• 0025 001• 002• 

Mog..,.;,,m O.Mo 61 .1 600 59.!I 65.S 702 88.0 ue ill 2 •9' G83 68 '1 1">69 70 2 Gil.I 530 71.1 11,1 t2 I '" 1 .. 

Maog!JOOM o-Mn 0 196 0 197 0200 0.469 0.544 0 .555 0580 0 580 02~0 0;)010 0311:1 •O OOSO <OOOSO 0043 O. IOJO 0 .154 0.1'8 O.iSD 0.158 0 1$0 

Molybd""""' ()-Mo 0.00337 000300 000356 O.OOJlG 0 OOJSI 000333 0.00325 000328 4'0 030 4QQ30 •0030 •0030 •OOJO <0030 0.00200 0.00284 0 .00201 0.00302 O.OOl!l5 0.00305 

Nlduol ()-Ni 1)111 0 I" O. llG O. t97 0.167 0214 0 209 0.213 0.107 0. 162 0161 o~ 0110 0202 0.1)4 0.193 0.184 0.192 0.187 0.188 

Photphorut D-P •030 •030 •O 30 "130 <OJO •030 <030 <0.30 <O.JO <D.:IO <OJO <O!IO o!:03G <Q~ "'0~ <030 <0.30 <0.30 <0.)0 <0.30 
_,...., D-K H •20 2 I 2, 2G H z.• 2.2 2.6 3.0 30 3 1 ~ 1 31 a 1 z.e 2.e 2.8 2.8 2.9 - o.s. .. o 00?0 •00070 •O ooio <O 00211 <000211 <000211 <O 0020 <00020 <0.20 <0.20 <O 20 <020 •070 "o~ ·00070 •00020 "'10.00ZO <O.OOZO <0.0020 <00020 

Slloon ().SI 2 .30 2.23 2.25 i86 307 H• 28< 211!1 • .20 J . 13 308 288 303 2.90 2.32 )08 308 3 1; 3.09 3.22 

6IYo< ().Ilg <0000020 <0.000020 <0000020 <0000020 <O 000020 •0000020 <O OOOO:IO •OUOOoiO •..0.010 -.:o.orn <0.0 10 <O.OtO <0010 <OOtO <U.000020 <O 000070 <O 000020 <0000020 <0 0()0020 "11000020 

Sod""1 D-lio 85 80 8.2 9.7 10.9 10.5 1o a 02 10.5 IOi IOJ 10.5 10. I 10.2 7.9 10.8 106 100 108 11 1 

ShnlJum C>-.sr 0604 OGIG 0624 0.754 0840 0.799 0700 0812 OS~ 008() D$)i 013G 0738 0 738 0.073 0.812 0.836 0886 0643 0858 

fl~tum 0-TI O.OOllJ 000111 000117 0 00109 0.001~ 0.00111 000112 000114 <070 <020 <020 •020 <020 <0_20 0.00073 0.00000 0.00003 0.00094 0.00005 0~7 

l 
,., 

0-$<> <0.00020 <0.00020 <000020 <O 00020 <0.00020 <000020 <O 00020 <O 00020 <0.030 <0,030 •0030 •0030 <OOJO <OOJO <O 00020 <000020 <0.00020 <0.00020 <0.00020 <0.00020 

runium 0-Tl •0010 <0010 -..0010 .0:0010 <0010 <0010 <0.010 <0.010 <0.010 ..cQ ,OtO 4001D •0010 <00•0 <00•0 •00•0 <0.010 <0.010 <O.OtO <0.010 .cQ.010 

Unt!Wm 0-U ooom 000301 0003~2 000420 0001« 000$31 0.00916 000915 o 000$a OOOOll3 0.00890 0.0091 o.ooa9 0.0091 

Vaoodium o.v ·00070 •0 0070 .000211 <O(l020 <!:Q 00'° <000211 <00020 <00020 <0.030 0.033 <0.030 0037 0034 40.0lO -cQ.0020 11100020 •00020 <0.0020 <O 0020 <0.0020 

ZJne D.Z. 1.1ft 1,1\1 12• 0 +4 201 01a 911 9.29 3.420 !i.61 57.j 9.38 971 ~Q2 5.5800 8.3<1 07.9 8.29 811 ILJ2 

Or911nlc P11nnrMtl•rt 
CNorophyll • (a,b) 0.63~ 1 01 064? ae.o 306 3~1 0 138 00008 02•0 01~ ()0416 0033> 10.4 007 0.2• 004 002-4 .r0.010 

{ 



App;;Odili B • P 3 

Gf'\lm Pit· lOO:J -lOOe Monhorlng RnuH• 

f 
AE!ULTS OF ANALYSIS 

Depth (m) 1 3 5 f5 '.lO •O 1 J ~ 1) JO 40 0.1 I J 5 15 '.lO 40 1 ) 15 40 I J 5 15 '.lO •• 
Gl_l(GnHnQ Gl,,J(GNmQ Ol_5 (GNmQ GL_ 15 (°"""@ Ol

0
!!0 (O""'@ CL_ .a (Cnari{l Cl. 1 (GRUM@ Ol_3 (CRUM@ OL_5 (CRUM@ OL_1s GI._)<) GL_•O GRUM_ GL_1 (Gl1UM Gl_J (GRUM GL_5(GRUM Gl.16(GRUM Gl~J:O(GRUM GL. 40(GRUM OL-1 ORUM Q.S()ftUM (;.I) G!<UY <HOG~UM 

SampCe lO 1MI 3M! Sm! 1Sm) »n1 <1Ctm) 1mJ 3ml , .. , ((;Rur"(J ""') (GRIJIA!ll »nJ (GAU"'4) 40..) SURFACE QlmJ ClmJ QSm) Q15m) @3tllnl @'Om! @1M @$M QlllM QAOM GPL .. 1M Gl'LoJM GPL-5M GPL-tSIA QPVlOM CP1AOM 

0•1• 5.ampled 12..J<.O.tlll 12-./\11-Qft •Nul-00 IN~ IN ul-00 INul-Oli 119-1\ug-Oli 119-1\ug-Oli O!Mug·OG og.- Qg.Aug.00 09-~ tS.S.p..(16 1S.S""48 15-S.p.06 15-s.p-a$ 1>!4p-OO 1$-SoJ><)O 1~ep-OG 28-M.ir.b7 2~-01 2G-t~r~r 2~JJi1!'.07 12-.Jun-07 12.Ju...07 12.Jun-07 12.Jull-07 t2~7 t2.Ju1Mll 

Timi s1111p1ed 13.15 1:1.45 14.00 ,. 30 H ·d --~$:~0 10.00 11>'4 10<10 10·$$ 11;10 ll ;JO 10:10 10:15 10:20 10:30 to.o 10.59 11.15 10.40 ,,'.IQ ,, ... o 1):0$ 14•1! ,.~ l1NO 14'r.5 15:00 15:20 

-.us1mpte10 I 2 3 • 5 6 I 2 3 • • • · ~ I 2 J 4 G 6 L:4VHHG-1 l 491GIG-2 ..... 1 .... .......... ... ,.., .. , 
~··~~ 

u1~ ..... ~ uUS:tl .>1u ~1~>11 \.!11~~>12 

Nature Wolttr w- wow Wllle• WlllO< WillC!r W.:.lef WJto-r Wtllct WJtcr w .. 1er W•htt Wi!W Wiil" w .... Waler Wole< Woler Wllle< \Y1:1l•f w- Walef Wal0t WO>tor Wole< W.11Cf W.4111ot YlillM WilW 

Ph~lltial Tesl1 
HJUdno11 (H CiC03) GS8 673 6'5 65j 6'8 64$ 

CondlJQIV~ty (uS/omJ 820 0920 IOJO 1030 1040 1030 892 938 1070 1060 1070 1010 014 012 913 924 IOJO 1040 10•0 QB4 102o 1000 1100 8J9 97G 978 981 993 993 

ORP '° 70 80 90 90 90 

pH BOO •Oii 1 ilt 11'0 791 7.89 791 80~ HI 7 G4 1 GI 7.G6 7.97 7.00 BOB 800 f 00 f 11(1 t 91 8 Ot 80!l l!OZ e o' G 1 BOT 803 8 79G 7.95 

TOCO! SuiPMIJod 5-06dl 6 .4 8.4 38 •10 <:10 )8 Jf BJ •3 0 <JO <1.0 J .O <10 4.8 • .6 52 .e3.0 !JI 30 7.9 <JO •30 4'!) ,0 8 ~1 e • .., 6.J 

11;11 .. oht•d Anion• 
Alkilf"1l1y--Tou.I C•C03 107 1$1 118 IM 170 179 120 "0 170 171 174 176 144 14G 145 146 174 174 171 

Sulphoto 604 '.360 391 43'4 43S •3S • :lei 37; 330 •33 •J4 "34 434 J77 JM JM 380 4!!0 431 431 907 4oa 438 444 358 421 4?~ •2J ~2<4 42J 

ChlOrid~ (Cl! co.GO <0 .. 50 <0.60 <0.50 <0.50 •0 50 •050 <llSO •O~ .ttO:iO 
f'kl<WKl<o(f) 
Bl<lhllda(Btl •.oo:io <OOGO <0.0:;() ~.ow <0.050 <0,050 •0.050 4'0,050 4'(1.050 4'0050 

Nu111tnt.s 
Ammonlo Nlltogon N 0.56 0.337 0.089 0.02 0.0213 00193 0 .0570 0.037 o.01a 0 .05 005$ 00~ 00713 0.07'3 0.0100 0.0720 0.0780 0.0913 0.0893 O.OJG 0.043 •0.020 <0.010 .r:Q.020 0 .022 

N1trukt N•hl)IJOl'I ,.. 0.68 0.78 1.24 1.~2 l .2B 1.26 0 .987 1.0'l 1 .. 21 1.29 1.31 1.n 

N1""9 NdfQU•n N 0.0052 0.0044 0.0022 0.002G 0.0048 0.0052 0~7 <0.0010 <O 0010 <0.0010 <0.0010 <0.0010 

NiUrtftlNN.U. N1lf0Qllln N 0 11!1 080 n1 144 1,44 1:43 OGBI 07G7 124 I 32 1.28 1.26 0.78J 0.824 0.823 0.649 t.30 1.24 1 i • 00<!1 109 121 1.29 I.JI 1.28 

oruotvlld oruio-P1.osp1.a1a P 000'.>5 .;OGOtO .. 00010 <00010 <o 0010 '00010 00017 .tt00010 <0.0010 OOOIJ OOOIJ <O 0010 <0.0010 <O.OOtO <0.0010 <0.0010 0 .001 4 4'0.0010 <!00010 <O 0010 •0.0010 •00010 00011 .tt00010 <OJJ010 

TOlDIPhosphtllO p 00461 00252 O.Ot64 0.00:14 000)2 00093 00823 004il0 0011) 00010 OQOM 0.0000 0.012~ l-1~ 0.0129 0.0131 0 .0071 0 .0045 0.0033 0.0058 00074 00078 000<5 00121 o~r 

tfolafM•llll• 
Alu.....,, T./>I 0.0426 00314 0017, 0011a 002 .. (IQ<D) ooOSz OOO'l •o 0010 ooor 00102 O.OIBS 0.0771 0.0783 0.07G6 0.0900 0.0227 0.0456 00444 <0.20 <0.20 <0.20 <0.20 0.0178 0083 00503 0"403 01~ 00929 

l\nlimooy T.Sb 00009 0.00471 00060S 0.00588 000599 0.00606 0.005~1 0 OOSS1 000883 0 00681 o~ o~• 000410 00Qot09 000"..0I OOO"AG O.OOGJJ 0.00509 0 .00618 <O 20 <020 <0.20 <O 20 0.00415 000499 000506 (1004,7 ·- 000494 
l\nonlo w,. 0.0008G 0 00059 000080 0.00107 000110 0.00163 000071 000069 oooow 0 00099 000157 o.oom 000108 000100 000100 000110 000132 0.00178 0.0017G •020 ot0.20 <020 <0.20 0.0007G 0.00078 000076 0 00016 0,00081 000005 

()onum r-o. 00277 O.Ui08 00-97 0.0-70 0.0472 0.047G O.OJ7 0.040 O.CY.tt 0,048 0.047 0.047 0 .0418 004,4 004'5 00.:15 O.o-90 00.79 00480 005' OtMt 0.0<• 0041 O.G40G 004G4 0.0471 0.0471 0.048 0.0464 
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0.oy1...., T-1111 ~00010 .tt00010 .ttOOOIO <00010 <0.0010 <0.0010 <O.OOtO <O.OCUO <0.0010 <00010 <0.0010 <0.0010 <0.0010 <0.0010 <00010 •00(110 «Joo10 <O 0010 .tt00010 <O.OOSO <OOOSO •00050 •OOOSO •00010 ... 00010 <0.0010 <0.0010 <0.0010 <O.OOtO 

Bi'imuth T-Oi •OOtUO •00010 <00010 t.00010 <o 0010 <00010 .tt00010 .tt00010 .ttOOOIO <00010 .tt0.0010 <00010 <0.0010 <0.0010 <0.0010 <0,0010 <O.OOtO "'O.OOtO <00010 •0 20 <0.20 <0:20 <0.20 <-0.0010 •00010 "00010 t.OOOH) ~oom <OOl1'0 

BOion T-B <0.020 <0020 <0020 •0.010 •0020 •0020 .ooio t!:0D20 <00'0 •O~O .tt0020 .tt0.020 <0.020 <0.020 <0020 <0.020 <0 .02'0 <O.OZO .e0020 <O. tO <0.10 <0.10 <0.10 <0010 <0.010 <0020 •0020 .tt0.020 <O.OZO 

Cadmium T·Cd 0.00090 0.00300 0.00494 0.00432 0.00448 0 .00457 0.00055 0 00098 000124 0,00464 0004~ 000431 OOO t Q:! OOOO'lO 000099 000102 0,00441 0.00417 0 .00433 t0010 <0010 <0.010 <0.010 0 00251 0 00298 000202 0.001IM OOM03 00020ill 

Clll<ium T·C. 68G 110 12J 121 121 115 102.0 105 126 124 127 122 ,;4 110 110 Ill m 12, IZG 11!1 12, IJI 134 107 127 140 132 141 125 

Clvomlum T-C• "10.0010 <-0.0010 <00010 <O.OCUO <0.0010 <0.0010 ..::Q.0010 <0.0010 <0.0010 <0,0010 <0 .0010 <O 0010 <O 0010 '° 0010 "00010 ot00010 .ttQ.0010 <0.0010 <0.0010 C'0,010 •0010 -:0011) •0010 .tt0.0010 "100010 <O 0010 <0.0010 <0.0010 <00010 

Cob~• T.(;o oOO~i~ 0 00641 OOODt4 0.00111 0.00703 0 0082J O.OOG 'O.OOG 0.009 0 .00804 0 00857 0.008G8 0.00679 000683 o.006n 0006tt.! o.~ 00¢9•i 000000 <0.010 <0.010 .::0.010 <0010 0 0041~ 000401 000391 0 00396 000404 0 00413 

coe1pur T..C:u 0.00109 0 00088 000093 0 00102 O 0012G 0 00116 O.oQouti OOOOG:J 0001 OOOOllG 000098 00008G 0.00147 0.001!18 000177 000185 0.00121 000115 0 .00110 <0.010 <0.010 <0.010 .::Q.010 0001!>8 000151 0()0101 0 0009, 000100 0.00104 
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Mllng1tno•., T--M11 Ont!$ 0 12, Q 101 0. 110 0 (73 O. IOG 0.009 O.O'l, 0.198 0.1920 0.2240 0.2330 0.122 0.120 0.117 0.121 0.212 0.256 02$-1 0.162 0.149 0.0'87 0.0457 00~31 0.1 0 102 0 10Z 0 107 0.108 
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Tt\ol1Um HI 0.00084 0 .0009:1 000107 0.00099 0.00100 0.00105 0.00095 0.00102 OOOllJ 0.00109 00011 0.00111 0.00103 0.0011), 00010) 00010) 000110 0.00110 0001'7 <0.20 •0.20 <OJQ <O 10 OQ00711 000\191 00008, 000084 0.00088 0.00087 
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U11111Aun T.U 000317 0.00211 0.00667 0 01050 OOttMO 001010 000363 00035' OOOll08 0011 0010$ 0010' 000198 000489 0.0041J ooo:m 0.0 , QG. 0.0104 00103 0 .00834 0.0097 000081 000'.>81 000078 OOQ7rO 
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Crv,;imlum IX• -.00010 <00010 .tt0.0010 <0.0010 <0.0010 .tt0.0010 <0.()010 <0.0010 "10.0010 <O 0010 <0.0010 <O .OOIO <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 oiO.QCJIO •0.0010 c0.010 .::0010 ... 0.010 1(().010 "'"'ocno -:ooo'o oe0.0010 <0 .0010 cO.OOIO <0.0010 

Cobnt1 l'l-<:o 0.00111 0.00001 0.0000, 0 00750 0.00170 0.0000'l 0.005 O.OOG 0008 0.00009 D 00835 0.00643 0 00645 0.00642 0 00638 0 00657 0 008)7 0 .0088Q ooom <0010 <0010 <0010 .::Q.010 0004 0 00388 OO())UI QOQJllO 000399 0 00404 
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Ltlhlum O•LI 0010 0.020 0024 0 024 0.024 0.024 0.013 0.024 0.027 0026 0021 ooi1 oo:r.i 00~ 0022 0023 0.02, 0.02J 0.02G OOtO 0021 0021 O.o21 0.021 0.02G 0025 0.015 0.025 0.026 

Magnosl!Jm o.MQ G2.2 64 0 71.4 71.3 70.8 68.1 81.!I 82.8 687 69.3 880 d1.4 86~ 86 I U1 57.1 69.J 71.9 102 575 6$0 10) '20 GM 792 7G. I 77 76 756 
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Molybd•num 0-Mo ooom 0.002@ 00029J 0.0027< 0.00292 O.OOZ84 0.00301 0 .0029) 000284 0.00299 0.00293 o.oo:m 0.00278 0.00307 0.00264 0.002811 O<mO!! 0002$4 Q 00297 <0.0'.IO 4'0030 <0.030 .-:0030 ooon• 000211 000107 000274' 0.00271 O.OOZG 
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Pho•phoru. 0-P "'0~0 •O:IO •0)1 <O)O <OJO <030 <i0.30 cO)O •030 •OJO .ttO.JO <OJO .ttO.JO <030 <030 <O.!IO <O.'.IO <0.30 <O'.IO <030 <030 <0.30 <O.JO <O!IO <030 •030 •030 <030 <QJO 
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s1ni,.lum o-S< O:r79 OGGI 0871 08J2 0.8S4 0.645 0 .638 O.r.68 0.797 08G3 0857 0.873 0.708 0.713 071' 0.7511 0,411 01147 0072 0718 07lM 0.851 0813 0030 on1 0.773 078 0.763 0.7G3 

Th:ll~m l).ll 000081 0.00083 OOOIOJ 0.00091 0.00100 0.00101 0.00095 0.001 0 00108 0.00102 000106 0001' 0.00101 000100 000100 0001~ 00010'1 000\11 000110 <O 20 <010 <0:20 <0.20 0 00018 000002 000081 OOOIHMI 0 00087 0.00085 

r .. ().$n 1tO 00020 <O 00020 <000020 <0.00020 <0,00020 <000020 <0.00020 <O 00020 <0.00020 <0.00020 <0.00020 <0.00020 000264 <0.00020 <O 00020 4'0000)0 ·o~o •0@:10 •000020 <OOJO <0030 <0.030 <0.000 0.00031 0000:111 000043 000094 0 000\jJ 000081 

Tllftnium [).T'o .ttO.cno •0010 "'0.010 <0010 <0.010 <0010 <0.0 10 <0.010 <0010 <0010 <0010 <0.010 <0.010 <0.010 <0010 <0.010 ~010 4'Q.Q10 -:001(1 <0010 .::0010 <0.010 <0.010 <0.010 "oa10 40010 'tP010 <0010 <0.010 

Uranum o.u D0Q'4'S D 0027l 0 008$3 001010 0 OIOJO 001010 00(ij:i2 OOOJ:lJ 0 OOCH~ 00104 0.0103 0.0102 0.00178 000490 0.00464 O.OOSO!l 0.0102 0.0100 00103 o.ooe1 0009a4 OOOQA~ oOOHi o Q09at 0 00907 

Varu.d ... tn o.v <O~O <00020 •00020 ... ooo--lO <ll002o .. ooozo •O 002o •O 0020 •00020 <00020 "1:.Q 0020 <00020 .ttOOO:ZO <0.0020 <00020 <-0.0020 <0.0020 <00020 <0.0020 <0030 <OOJO <0.030 <0030 <00020 <0.0020 <O 0010 '° 0010 •Olmi! <00020 L 
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Crum Pit - 200!S -2008 Manllarlng ft-uila 
RE8Ul TS OF ANALYSIS 

~lm~tlO 

Dot• &Amplod 
Tim• s.tmpltd 
~--.•mp1a 1fJ 

H11Urt 

Phy!!!IC-!!! THI• 
Hardness (DS CitCOJ) 
COnducrivity (uS/em) 
OR.P 
pH 
Toto! SU~pondcd Sofids 

Di11olvMJ Anions 
Al!m41nilV• Tol.11 CoCOJ 
Sulpholo S04 
Chlo<ldo (C11 
Flu<Kklo (Fl 
Bromide (Bf) 

Nutr1tnl$ 

~NllrorJ"" ~ 
Nit:(ita Nilnx;)Wn N 
Niltihil Niuogoo N 
Nilttt~ilfO)ID Nitrogen N 
Dlssofvcd ortho.Ph05phiilo P 
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2.94 
<-0.000020 

10.J 
Q.$47 

o.OQ(jg7 
<0.00020 

<0.010 
0 .00426 
<0.0020 

i 

•0~ 
0,00416 
0 oooss 
0.0418 
<0.0010 
11:0.0010 
-..0.020 
0.001CN! 

11i 
c0.0010 

0.004 
0 .00104 
<0,030 

0 0007• 
0.023 
6~ 

0.0639 
0 .00258 
0.116 
<O.JO 

'1:.0.0020 
2.82 

~o oooozo 
101 

0.641 
0.00091 

<0.00020 
<0.010 

0.00422 
<-0.0020 

1.G7 

0.029 

GL-5 
CRUM\.A~E@ ,,. 
0!5-S.~7 

10:45 

l"1912~1 •1f 
Wi,ter 

600 
1(1q(! 

10 
8.~ 

c3.0 

395 
c0.00 

<0.0010 
0.0 101 

0.0282 
0.0046 
0.000~ 
O.Q.MQ 

-'0.0010 
<0.0010 
<0.020 

0.00142 
119 

.:O.bolO 
0.00455 
0.001:ig 

D.055 
Q,OOIGG 

002• 
1 1.8 
0.101 

0.00261 
0.145 
.. a.Jo 
3a 

.c0.0020 
3.08 

<0.000020 
10.• 

0003 
O.GOOOS 
<O.~O 
<0.010 
0.00498 
..:Q,OOZO 

·-~ 

oeo,0020 
0JJQ44) 
0 ,00Q$Q 
O.<M43 

<0.0010 
.ii::Q.0010 
..:.0.020 

O.OOIJG 

o.'.0.0010 
0 .0044 
0 .00096 
<O.OJO 

0.00072 
0 .02• 
TOG 

OOQ3i 
0.0()281 

0 .144 

J.1 
11:0.0020 

2.99 
<0.000020 

10,3 
0$86 

0 .00000 
<0.00020 
<0010 

0.0049 
o:.0.0020 

438 

0891 

1, 

Gl•15 
CRUM\.Ai<E@ 

1,M 

0$-S.11-D~ 
11:00 

(~~1912~ ! :J 

w~1or 

Gl2 
1(110 
80 
8.0~ 

3.8 

424 
<0.60 

11:QOGO 

0,05D 
1.24 

000$7 

<0.0010 
O.OCIG9 

0.0377 
0.0049 

0 .00102 
00<09 

.r0.0010 
<0.0010 
<0,020 

0.0020 
127 

<l;>Q(l lei 
0.00483 
0.00008 

0.091 
0.0010:; 

0.02• 
73.3 

0.1Si 
0.00244 

0.191 
<O.JO 
3• 

.r0.0020 
3.26 

<0.000020 
II 

Oi ll 
0,0Q068 

<O ooo~a 
cD010 

0.0 104 
-tO.OOZO 

702 

<O.OOZO 
OQ0410 
0.00050 
O,<M5D 

<0.0010 
<0.0010 
.o:O.OZO 

0.00240 
12~ 

.rQ.0010 

0.00486 
0.00038 
<0.030 

0.00012 
0 ,02, 
727 
0.15 

o.OQi•• 
0.181 
<0.30 

3.J 
o:0.0020 

J .13 
o:.O.OOOOZO 

I Q) 

0.713 
0.00081 
<0.00020 

<D.010 
D.0103 

<D.0020 

7.GG 

0.0344 

GL-30 
CRUMLAK6@ 

JOr.4 
M-S.J>07 

; t:30 

L5Gl912' 1G 
Waler 

GIG 
1oro 

QO 

1107 
<3.0 

408 
<0.50 

<0.000 

o.on 
l .17 

OOO!I 

<0.0010 
0.0009 

O.OG81 
0.00493 
O.OOI GG 
0.0479 
.r0,0()10 
cQ .OO IO 
<0.020 
0.002~5 

127 
<00010 
0.00551 
0.00070 

02 
0.00122 
002~ 
74,3 

0 .1 8'1 
0 .00257 
0 ,185 
..:.Q.JO 

H 
c0.00~ 

3.31 
<0,000020 

11.1 
0720 
o.~ 

<110.00020 
<0.0 10 

0 .0107 
11:0.0020 

7,ill 

<0.0020 

o.oom 
O.OQQ<O 
O.<MBD 
c0,0010 
<0.0010 
<0.020 

o.002w 
12G 

<0.0CnO 
0.00557 
0.0004 
<O.OlO 

<0.00010 
0.026 
r.10 

01$1 

o.oom 
0.188 
<0.30 

3.3 
.o:0.0020 

J .14 
<O.OOOOZO 

10.r 
o.m 

OOi'.l<m 
<0.00020 

o.'.0.010 
0.0107 
<0.0020 

7.91 

GL-40 
GRl)Ml.AK~@ 

•OM 
Q!\-~~1 

1~;00 

LUOI, .,, ..,, 

Wal or 

428 
<0.50 

<0.000 

00'2 
I 2 1 

0.00~7 

c0.0010 

0.0008 

0.0446 
0.0048'J 
0.00164 
0.0•70 
•Q.(1()1 0 
<0.0010 
<0.020 

0.00258 
12G 

or.::0,0010 
o.~ 

ooooe 
0.185 

O.OOIJJ 
0 .02G 
l i 0 
O.i9 

0.00246 
O. IM 
<OJO 

J2 
.r0 ,0020 

:),17 

<0.000020 
10.4 

0.734 
Moo91l 

<O 00020 
.r0.010 
0,0107 
<0.0020 

7.G4 

<0.0020 
000492 
0.000$2 
O<MSO 
cQ.0010 
<0.0010 
<0.020 
0.002•1 

12G 
.-;f)O(lltl 
0 00557 
O.OOCM9 
<0.030 

<0.00010 

0.02G 
72 ., 

o,11j3 

0,002113 
0 .16(1 
.r0.30 

3.2 
<0.0020 

3.14 
<0 .000020 

10.7 
O.t~ 
o.0009~ 

.r0.00020 
..:o.o;o 
0.0108 
<0.0020 

7.92 

Gl•I 
11-Jutl.()8 
F1127711 

ND 

140 
JOO 
1.4 

0 .008 
0.99 
ND 

0.007 

0.0012 
o~ 

0 0006e 
0.6414 

ND 
ND 
ND 

0001113 
112 
ND 

0.00311 
00022 
0 Il l 

00020-l 
0.0218 

59.2 
O.OG46 
0.00212 
o m 

0 
a,81 

0.00099 
2.76 

0.000008 

~" om 
0.000731 
0.00003 
0.0033 
0.00911 
~D 

5eo 

00031 
O.OQ)Be 
0.00042 
0.0425 

ND 
ND 

ND 
0.00292 
0.00161 
0.00~ 

O.O!i119tl 
001~2 

$-1,2 
0 .0571 
0.00224 
0 .132 

2.56 
0.00091 

2.•4 
NO 
8,08 

0.652 
0 .000744 
0.00004 

ND 
0.00112 

ND 

GL-3 
11-.l,in-OO 
F112770 

578 

7,Q 

ND 

180 
4 10 
0.8 

ND 
I 00 
ND 
1.08 
ND 

O.OOG 

0.007 
0 .0040G 
0 00074 
00'4~4 

ND 
ND 
ND 

0.00210 
12• 
ND 

0.00305 
0 .00201 

0.129 
0 .0020!! 
0ili• 5 
652 

0.0713 
0 .00237 
0 169 

0 
J ,17 

0.00114 
3.28 

0.000008 
9 ,0!7 
Q.1~ 

0.D00e04 
0.00002 
O.OOJJ 
0 .0102 

ND 
6t 

00012 
0.0()110 
O.OOCM8 
0.0474 

ND 
ND 
NO 

0002!0 
11 1 
ND 

0 002!M 
0.00151 
0 .002 

0.0007, 

o.031a 
~ .. 

O.otM2 
0.002~8 

0 .151 

2.87 
0 .001 
2.01 
ND 

D,17 
0.738 

0.000822 
0 .00002 

ND 
0 .0104 

NO 
GGl 

GL·5 
11-J.,,.& 
F112779 

7,0 
ND 

170 
430 
0.9 

ND 
1.0 
NO 
1 .8 
ND 

0. 005 

0 .0476 
0 .00427 
0 ,00007 
00<17 

ND 
ND 
ND 

0.001211 
12~ 
NI> 

0 ,00265 
0 .001 7 

0.09 
0 .00110 
00201 
68,~ 

0.0714 
0.0024 7 
0.104 

0 
) 20 

0.00119 
3 .4G 

0.000000 
10,1 
~.Toi 

0,000804 
0 00001 
0 .0023 
O.OIOG 

ND 
7,01 

0.0009 
o.00«, 
0.00045 

0.051 
ND 
ND 
1'10 

ooom 
115 
ND 

0.0027 
0.001J6 

O.OOJ 
0.00°'49 
o.oi43 
&26 

00654 
0.00269 

O. IGG 

2.98 
0 .00111 

2.$3 
ND 
1l 

0.776 
0.000848 
0.00002 

ND 
0.0111 

ND 

Ml 

15 

OL .. 15 
11-Jun-08 
F112779 

GOJ 

7.8 
ND 

170 
410 
0.9 

NO 
1, 14 
NO 
1.14 
ND 

0.005 

0.0397 
0 .0042J 
0 .0007 
00-171 

ND 
ND 
ND 

0.00221 
1)0 
NI) 

0.00303 
0.00166 

0.077 
0.00101 
002t11 

~ 
0.0752 

0.00254 
Q,16G 

0 
) 32 

0 .00117 
3.J7 

0.000005 
10. I 

o.niJ 
0,000317 
0.00001 
0.0019 
O.OIOG 

ND 
1.CMI 

Q.0007 
000<• 

0.000« 
0.0506 

ND 
ND 
~D 

ooom 
1 .. 

ND 
0 00277 
0 .00133 
0 .002 

QOOOJ~9 

0.02" 

~" 
DOBOS 

0 .00267 
0.157 

2.99 
0 .00104 

2.01 
NI) 

D $Q 
0.755 

0 .000834 
0 .00002 

ND 
0 .0109 

NO 
G.89 

30 

Gl•30 
11-Ju~ 

F112770 

591J 

7,11 
ND 

170 
420 

ND 
1,17 
NO 
1,17 
ND 

0 .007 

0.0542 
0 ,00<!26 

0 .0008 
0.0.63 

NI) 

ND 
ND 

0.00227 
130 

rio 
0.00311 
0.0016!) 

0.114 
O.OO I GG 
002"4 
40, 

0.0701 
0.0025 
0. 105 

0 
3 Z1 

0.00111} 
3.38 

0.000007 
9.~J 

0,791 
0 !);)0027 
o.ooooi 
0.0025 
O.OIOG 

ND 

0.0007 

0001•' 
0,00046 
0.0507 

ND 
l'ID 
NO 

0.00228 
11$ 
NO 

0.002D1 
0.00128 

0.002 
0.000381 
00232 
GI., 

0 .0121 
o.ooa1 
0.158 

2.98 
0 .00103 
HJ 
i'ID 

Q 1$ 
0 767 

o.ooaesg 
0.00001 

ND 
00111 

ND 
G.88 

40 

OL-40 
11-Jy11-00 

F112n!l 

698 

7.7 
ND 

NO 
1.17 
ND 
117 
NO 

0 .007 

0 .007D 
0.00422 
0.00004 
00407 

NO 
ND 
ND 

0.00224 
IJO 

0.129 
O.OOIJ7 
O.OZGI 

ClM 
n 0811 
0.00249 
0. 165 

0 
J 29 

Q(>Olll 
334 
ND 

9.7J 
0 .779 

00001127 
NO 

0.003 
0.0100 

ND 
109 

0 .0109 
0 ,00432 
OOQCl4n 
0,0-10'.l 

ND 
ND 
ND 

0.00227 
112 
No 

D.ooi83 
0 ,0012 

0.003 
O.OOOJ07 
00227 

GO., 
u,01n 
o ooiSd 
0. 154 

0 
2.91 

0 .0010G 
2.9 
ND 
&lil 

Df4$ 
0 OOQM 

ND 
ND 

0.0107 
ND 

G.71 
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GNm PH . 2005 4008 MonU01fng Ruults 
AUULT$ O~ AHALV$1$ 
Doplh(m) 

Sample ID 

01l•~mpi.d 
Tim• S1m~~d 

A.L&51mpt• IO 
N1lurt 

PhystcalTHts 
Htu-d .... 111 C.C03) 
CoodudMly (uSlcm) 
ORP 

•" Tollil Suap11ndttd Solich 

Dlttolvtd Anion• 
Alk"'ln•ly·T9i.I C.C03 
Sulpt\Mhl 904 
Ctilorido (Cl) 
r,.,,ld. (P) 
o,, ....... (0.) 

Nut1 .. nll 

~N;•ogon N 
Nilloto NNoQon N 
fltltrHo N'lttvQOf1 N 
N1tnte/Nc,_1, Nlfl'Of)itft N 

o;,..,i...i •""""""""""'' p 
TU Pholpttt1I• p 

T~al M•hllJ 
~mlnum T-AI 

~ .... y T-Sb 
1Ar .. n1o Tolls 
llo<fum r.a. 
Dmy91im Hlo 
O~mulh T-(IJ - T-11 
Codmiuftl T.cd 
Coklum T·C. 
C'11omlum T·Ct 
Coe>nll T.CO 
Coppo1 T·C. 
1 ..... T-F. 
LAJld T-Pb 
Lithium T·U 
Magnotlum T•MQ 
MOnlJi)notO T-Mn 
Motybcltnlnn f-Mn 
NIWll T-Ni 
Phosphorus T·P 
Pota~skJm T·K 
SGl•nlum T-SO 
Sllwn T·~ 
SiiW.t T-Ag 
!lod'um T-No 
9lton1Nm T-St 
Tholklm T·ll 
T1n T·Sn 
f• it"'Vm T-TI 
Ur.nJum T.U 
Viltllld&im T-V 
Zinc T.?11 

u1uotv•d M.tata 
.IW~m IMS 
Anllmooy O.Sb 
llTsonlO !Ms 
B11ftum 0-0• 
Bl')'llirn O-Oo 
D;.rnuth 0-0• 
no.an 0.G 
C"":hniutti Q.Cd 

caJcium o.c. 
Chromium D·C< 
Cobalt o.co 
Coppo1 0-Cu 
1 .... °"'" ~·lid O.Pb 
Lithium O.Ll 
Ma.gnui..im o.Mg 
MangDnOSa 0-Mn 
>.tolybdonum D·Mo 
NICl<ol 0-NI 
Pho$pholW 0-P 
PoCosolum D-l( 

s ........ 0-!ie 
Silicon O-$o 
5il:V"Or D-A9 
!lod ... ().l'jo 

SlronQ.m 0 -S< 

Tl\11"'1m D·ll 
T1n [).Sn 
Tllanlum O·ll 
Uranium o.v 
Ven{Mf1u111 0-V 
lJno 0-ln 

Organlo Pirameters 
Q.lo.,,phytt • (o.b) 

1 

ci.-1 
OWUl.oe 

F11J7l6 

SSS 
990 

u 
10 

lllO 
• 10 
o~ 

0 .31 

0019 
0.61 
ND 
0.61 
0007 
00 1 ~ 

0 0$3$ 
0 00342 
0 .00047 
0.0436 

ND 
ND 
ND 

0.00144 
116 

0.0002 
0.00394 
0 00273 
0 •32 

0.00123 
0.0238 
64.5 

0.0644 
0 00269 

0 111 
0 

2.97 
0.00125 

2.1111 
NO 
A•B 
0.713 

0.000727 
0.00002 
0.0020 

000<9'1 
0 00!)< 

0748 

0.00. 
0 003S7 
0 .00036 
O.O<J9 

ND 
ND 
NQ 

0 0008'-4 
t1S 
NO 

0 .00384 
0 00003 

0.0 1 
0 0005) 
oo?a8 
823 

0055S 
0 00249 

0 .101 

J.OS 
0.00\17 

203 
OQ(IQQQ$ 

9,10 

0 .718 
0.000724 
0 00003 
0.0006 
0 00$09 

ND 
0237 

~ ) ·~ 

GI.-' CL-$ G\-1~ 

08.Ju!-Oe 08..M.o& 08'1"'°8 

F113738 F113738 Fi131'.ll! 

SS9 624 622 
980 1100 1100 

G$ 0 8. 1 
G ND NO 

1~1J 170 170 
!tlQ •30 •GO 

I 12 22 
0.32 0 JG O,jc) 

0.015 0 006 o~ 
0.7S 1.0'.1 I 12 

ND NO NO 
0.75 1 09 1.12 
0.000 0004 0005 
0012 NO 0.006 

0 08$8 0.0'31 00<0 
OOM< OQ0441 Ooo+48 

0.00051 00007' 000086 
0.009 0.0478 0.0478 

ND ND ND 

ND t<D NO 

ND NO NO 
000188 0 00~52 0002JS 

111 132 133 
0.0002 NO 0.0001 

0.00411 0.00376 0.00366 
O.OCH~ 0.00112 0.0016 

0 lft• 0 100 O.llG 
00014 0 0014' 0 00163 
0.0233 0.0266 0025S 
6"9 71.2 70.7 

0.0701 0.0001 0.097 
0.002::; 0.00200 0 00261 
DUY 0103 0 1 7~ 

0 0 0 
2Ae n5 3)3 

0 .00118 0.0013' 0 00136 

2.78 J.•e 3.09 
!'() 0.000000 0000007 
0.$ 10.a 100 

0.71-4 ()8'4 oes1 
0.0007S1 0.00086' 0 .00086 

0.00001 ND ND 

o.~ 0.002 0.0018 

00040 0 0 112 00110 

00004 00002 00003 
1'8 "" 77 

0(1014 0001i D 0012 
0.00356 0 00.55 000<40 
O.OOOJ.C 0.00053 0.00055 
00<3' 0 0-073 0 041 

ND ND NO 

NO ND NO 

ND NO NO 
000133 o oo~ .. , oooi)s 

119 133 133 
ND ND NO 

0.00<03 0.00371 0.00303 

0.00036 0.00114 0.00133 
0.002 0.002 0002 

0 000331 0000~7 0 000:1311 
00~41 00~7 0 026• 

84 g lO S 100 
00661 OOA81 00'.187 

0.00259 0.00277 00027 

0.116 0.184 0. 182 

3.01 3.37 J 31 

0 .00119 00013'1 0.00131 
)O'j )l 301 

NO NO NO 
U7 109 109 

0.737 0.861 01149 

0.000132 0000857 0000855 
0.00001 NO 0.00001 

ND ND NO 

0.00488 0.0 115 0 0119 

00002 NO NO 

0.891 11.$2 11.01 

30 •o I J 5 15 JO 

Gl•30 Gl-40 Gl•1 Gl•3 Gl.S GI.A& Gl-30 
OIWJ.()8 oa.JiU8 os..o.u;i.oa Os.Auo-08 OS..0..1148 Os.Aug-08 ~ 

f-11.u.- rn.,,..- LD001111 L°'VOO L°'ll01 l0$ll02 l~ 

8 1• $18 6$4 5'1 030 023 027 
1100 111)0 1000 1100 1100 1100 1100 

8.1 at 8.8 8 7.9 78 1.0 
NO • 150 • 2 2 2 

170 170 
4ll0 HO 380 410 •JO 390 390 
1.1 1.2 0.6 I 1.2 0 .6 0 .6 
030 O.J7 

0,1 NO ND ND ND 

DOI 0007 II() NO NO ND ND 

" ' Ill 05' Oflli 
1 °' 120 HK 

0005 0006 NO 0005 0005 0005 NO 
112 1.11 06' 1 1.04 1 21 1 04 

o.oos 0.005 ND ND HD ND 0.001 

ND 0.006 0.0,8 0.007 NO NO ND 

O.OG~ 00928 00<62 00423 0.0338 00455 0.01 .. 
0 004• 2 0004:12 0.003n 0.004t.C 000428 0.00413 0.00<12 
OOOOA$ 0- ooao~z 0- 0- 0000:111 O.OOOG2 

0.048 0 .04A 0.046 0.0558 0061;1 00001 OOG11 
ND NO ND ND N() NO NO 
ND ND ND ND NO ND NO 

ND ND ND ND NO ND ND 

000229 000239 0 00149 000223 0.002 000199 0.00199 

''° 1:1< 1;)3 13~ 133 1211 130 
oocm 0- 0000-} 00001 NI) NO D.OOD< 
0.00376 0.00382 0000 O.OOS 000. 000. 000$ 
0.00 151 000154 0004 0.003 0001 0 .001 o.ocn 

0. 10 0.200 0.090 0 089 O.OGS 0076 0.113 
Oci014' 000101 0.00 1~ 0.002211 0.0011 1 0.00007 0 00113 
OMA~ 0,0ll oo~~• oo~s. 002~0 002S1 002:11 

70 , , 0 1B.3 ,. 0 7H 131 73G 
0.1 0.105 0.103 0. l~S 0 ,,, 0.138 0 147 

000265 00026 0 00266 0.00261 0 00268 0 00259 0.0025S 

0 ""' 
0 ID 0 13 1 0 17:i 0 167 0 160 0. 17 

0 0 
H 1i ,,, 3 2• 3 21 H 2 J ID J . 17 

ooom 0 00138 00011s 000;11 0001'2 00(H10 000110 

J.2 3.2• 2.95 3.67 3.86 3.46 3.!18 

D OOOOOI D.000008 0.000007 0.000006 NO ND NO 
101 109 10 G 109 10 7 10.7 10.9 

011:)9 0114 0 7 .. G Oll02 0020 0827 080'.i 
0000861 0000860 0000688 0000627 0 000$$2 0000"3 0000$19 

ND 0.00001 0 00005 0 00003 000002 0 00001 000001 
00024 00039 ooon 00021 ooo .. 0.0022 0.0033 
0.0 117 0.0119 O.OOll6l 00132 0.0118 0.0116 0.0116 
00003 0.0003 00005 00003 00003 0.0003 0.0003 
tU ~09 209 1112 G8G Gll2 G.16 

00013 0.00« 000$ 0002$ 0002G 000<1 0.0038 
0 004•1 ol)(K•O OOllJl)l 000.0V 000429 000<09 0 00<19 
0 00052 0 00051 0.0003 0000.A 0 00045 0 00047 00000 

0.0463 00472 00459 O.OSS6 006'1 0060'.1 00625 

ND ND ND ND NO ND ND 

ND ND ND ND NO NO ND 

ND ND ND ND NO ND ND 
0 00231 0 00232 0 00<)011 000201 00019 0 .0019:) 0.00192 

I)~ 1 3~ •<Iii 130 1)a 133 13• 
ND NO NO ND NO ND NO 

0 .0037 0.00379 0.00484 000428 0 .004 21 OQQ.13 0.0043A 
0.00133 0.00112 0.00161 0.001'.ltl 0.00057 0.0005 0 00061 
0003 0.017 0.008 0.003 0.008 0.002 0.004 

0.000Jl9 0.000013 0 .000019 0 000009 0.000388 0.00037• 0 000426 
00272 oo2Gli Oo2j.< 002$1 002G2 002•7 O.OZS2 
GH to 1 72 I 10 7 11 G 72.• 72.7 
0 102 0 llM 110811 0 1~3 0 1!\I 0 ,3, 0 , .. , 
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""'"' [).Ni 00734 0 104 0141 0. 14 D 142 D.139 0074 O.D76 007S4 007$ 007'1 007•3 007!!1 00778 0.0756 0136 0.136 0115 OtU 007G 0.07i!J 0.0 7G 0.072G 0.0710 D0653 00128 
Pho'f'honll O.P 

l 
Poll.udn 0-t< 2GG 2.83 JI J.07 J .12 3.07 2.63 266 267 160 H9 HI 213 2.79 2.75 3.18 3.17 '.l.18 3 .17 219 2 1M 2.llG 2.8 2.82 2 .68 2.63 
9oliW'liuM O.So 0001)1! o .001n 00013 0.00127 0.0013 0.00 IJ D.00136 0 .00138 DOOl41 0.00138 0 00138 000142 000t48 0001•" DOOl;)t) 0.00128 o.oom 0.00133 0,00122 0001j8 0001)0 000•31 000139 000128 0.00146 DOOt37 
Sii<on l).SI 243 2 88 2~ 291 291 2.93 2.34 2.J9 2.A2 :u 2.~ 2.39 2.81 us 28' 34G 321 3.7 3.39 us H7 J.04 3,13 289 Jor, 3.D!l 
Stver 04\g .cQ.OOOOOS <0000005 •OOOOOOS •0 000005 <O 00000$ <0000003 <0.000005 <O ooooo:> 4=0.00000S .co 000005 <0000005 <0.000005 .cQ000005 "OOOOOOS •0- <DOOOOClo <0,00000!; .cQ.000005 <0.000005 <1>000005 .., 000005 <1>.000005 •QOOQQO$ <0000003 <O OOOO<n <O~ 

SodAJm D-114 8.99 9.37 102 101 10.3 U$ 117$ 893 8.63 UI an 8.79 8.67 9 .1 8.l6 HO 9.38 9.rit 9.39 8.~3 8.63 8.73 6 53 847 u G•8 
Slrvntium o-.st O..S.JG 0.G56 0.774 0.783 0.777 077$ 0$41 0$39 0~8 0:134 O.GJG o.~l7 0.535 0.59 0594 0.781 Oeo3 0 101 0.7§ 0.604 0.597 0.604 0.602 o.soo 0 ), .. 03911 
T"41Jum [).ll 0000498 0.0005)1 0 000)06 0.000301 000031, OOOOS11 OOOOSO) 0 000$21 0000$42 0 llC)g,18 0 0005"2J 0.000505 0.000509 0000584 0000583 OOOOS$8 0.~f 0 00037 O.OOOJ7t 0.000603 0.000605 0.000611 0000592 00005'6 O~t OOOOG83 

l 
,., [).Sn 0 00002 <O 00001 <0.000()1 <0.00001 .co 00001 <1>00001 ~00001 <000001 <000001 "'-0 00001 <0.00001 <0.00001 <:000001 0.00002 <0.00001 000003 <O 00001 •o 00001 0 QOOOJ ot000001 .cQ.000()1 <0.00001 <0.00001 <0.00001 40 00001 •o 00001 
Tllllnlum ().T1 <tO.OOO:i <i:0.0005 <O 0005 <O ooos <O.OOOS <00005 <00005 .i:QOOOS .. o 0005 <0000$ ,oooo:i. <O~ <00005 <00005 <O 0005 <00005 .:00005 40000$ 0- 11;0 0005 <O~ .o.:O 0005 .o.:0.0005 0.0005 •0 ooos <O ooos 
UtanlUn'I o.u 0 OOG70 O.OIOZ 00139 0.0137 0.0136 0.0137 000669 D.D0898 O.OOll!75 00®11 000!!3G 0- 0009 0.0099 001 0.0138 OD14 OD14 001-41 0 0102 0.01 OQlll4 0.0103 OOID I D 01 0 0101 
Vantd ... 01 O.V OOODll 00004 <O 0002 <00002 <0.0002 <O 0002 D0006 OOOOG 00006 00007 00007 nooot 00008 <00002 <O 0002 .c00002 .c0.0002 ..:00002 .. 0.000? •0 000~ <O 0002 00002 D.OOOJ 0000) <0.0002 0 .0003 
Zone D·Zn 0 19 211 G 23 GIG G22 6.11 0 .179 0.164 0214 0 19 0 tjjft 01~ 0111 tOJ o.98G 6.02 5.17 5.D!l 5 02 1 06 102 10$ 0.98 097~ 087) 0.976 

Qrganlc;: P•~rnelttl 
CN<>~•{A,b) ~ ~ 

,, ., <& <6 <5 



Appefl(fuc B - P 8 

'ero Pit - 2005 lo 2'09 Monitoring Rosults 
RESULTS OF ANALYSIS 
Doplh (m) 1 3 • 1> JO GO 80 0.1 1 3 . • 1> JO GO 80 3 • 1> JO 00 80 

FP-1 FARO FP-3FARO FP-S FARO FP-1S FAAO FP-30FARO ' P-eO FAAO FP-110 FllRO fP.0. 1mf.1IO FP- 1 Faro Pit FP-3 FaroPrt FP-SF~fOPd FP-1$h10 FP-30F"'° PP-l!OFll'a l'P·llO ,,.,. 
Sample ID Plf@lm Plf(l/Jm PIT(I/',,,, PIT01Gm PIT@JOm PIT ~60m PIT @8001 P11 $ul11'ct 0 1m @3m Cl!!!<n P11@ 1Gm Pot@JOm l'lt@60m P•@llOM FP_0,1 FP_1 FP_3 FP_6 FP~ t5 FP _30 FP_60 FP 80 
0111 Swmpktd Wun.OS 8-.Nn-05 8-Juo.05 8-Ju•-05 lj-Jun-1)5 8-Jun--05 6·Jun·05 G.Jul·O~ G..JuMYJ 6.oJUl•OS 6-Jul-05 6-Jut-05 6-Jul-05 &-Juf-05 &-Jui-05 3-Au~-05 J ·Au1Jo1m J.llug-05 3-twg-05 3-Allg-05 3-~5 3-~5 3-~-05 
T1m.$•1'np"4 14:4G 15:00 15:08 15. 15 15.20 15.30 15•45 10,2.0 10:30 10:4(; ll:DD 11.20 11:30 11 50 1215 14·35 1•:• 7 14:~' 1500 15:17 15·23 15·.32 15+t 
ALB S•mplo ID 1 2 3 4 5 6 7 1 2 3 4 G G 7 8 1 2 3 4 5 6 7 8 
Naturo w.w W!!let Wnltf Waler Water Woller Wator W Qtot WitlMr w.1,,r W_,.or Water Wale-r Woller W.ltar Wolict Wr.1;;1 Water Wnler Wotor W;ater Wotec Waler 

Phytlt.111 lHI• 
l lardncss (~ c.3COJ) mgll 
CanduCliv.iy (uS/om) 111$() llt!O 1170 12GO 1410 1430 1480 1160 1160 11110 1110 1250 1400 1420 1470 1 140 1140 11'0 1140 1230 1370 1300 1440 
ORI' mv 
pH 7 60 773 7 60 7.•2 7.;}4 7 .J2 7.29 7. 16 7.24 7.33 661 80. 6 94 U8 G.84 7.45 7.69 7.78 7 81 7,68 7.41 124 7.2G 
T ol~ Sut0antlod Sol>ds mglt. <3.0 <3.0 <3.0 .:].Q 36 8 446 •9 3 <t:3.0 <l .O -:J.D 4 .8 <3.0 27.5 308 32,1 • 3.0 <;l.O c J.O <3.0 <3,0 ~.7 32.0 36.7 

r 
I 

Dl11otvctd Anlon5 
Alkithn•ty· T otttl CoCOJ mglt. 103 101 106 110 ;01 · 105 . no 91.2 90. t 101 IOI 105 97,8 Q7 4 i08 101 ~.2 97.~ GG.8 104 110 10 7 112 
SutphtUI) S()l 111111!. :140 544 GSO 608 688 708 7,, 583 575 692 li1D 1~ 73!i 743 776 5S6 582 601 6~7 GOS 691 ~111> m 
Chlal!do (CIJ 1T191\. 
~lue<ldo l~J IT191L 
Otomldo (Ur) tnAIL .. 

Nulrklnts 
!\mmonla Ntll'OIJC!n N "'911. 0.820 0860 0840 0.930 ... 1.52 t.48 0 .800 0.820 0.770 0.140 1.17 1,21 1.31 t.62 1. 17 121 1.05 1.0$ 1,78 1.00 U2 1.54 
N1tn11" N1tto0a11 N mglt. 02 G7 0 .193 0.200 0.1~ <0050 •0.050 •0.050 o .•20 0.379 O.JG2 0.315 0201 5.66 • 0025 <0025 0.3~ O.Jllt 0 .348 0.341 0.181 <0.0050 00060 <00050 
Nlltih) Nr1'°'Jtln "' 111111\. 0.014 <0.010 0 .014 0.015 <0.010 •1>.010 0.011 0.0068 0.0090 0.0018 0.009G 0 .0087 0 .137 0.0159 0.0088 o.ooe1 O.OOll2 0 .0003 O.DOGJ D.0060 0.0016 o.~• 0 .0022 
Nilrite./N1!tAh.• N1troo~n N 'll!JIL 
Otilotved ottho-Ph~SthR!(il P m<;IL <0.0010 <0.0010 <0.0010 <O.<X:UO <0.0010 <0.0010 <0.0010 <0.0010 <00010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <00010 00019 0.0044 "'-0.0010 <0.0010 <0.0010 <0.0010 
l at:tl Phoophoto p tnAIL o.ooi 0.002 0.002 0.002 0 .00&9 0.002 0.002 O.OOG.2 0.0052 O.OD!ID 00113 0 0050 O.oo2. o:ooz 0.002 0.00~ 0.0046 0 .0060 0.0101 00027 0.0031 0.0040 0 .0037 

· r.~·oo 

Toi.al MotOJIS 000000 
Numlnum f ·ill mgll 0.0262 O.o324 00353 00200 00192 0.011 .. 0 .0129 <0.0050 <0.0050 <0.0050 0.0070 0 ,0117 00108 0.0085 0.0080 0 .01 19 O.OtJ7 0 .0140 0.0140 0 .01'7 0.0106 2000.0000 O.MSG 

""""'°"Y f-Sb mgll O.OO IGG 0.00165 0.00164 0 .00167 <0.Cl0020 • 0 00(120 <O 0002.0 O.OOlct 0.00135 0 .00135 0 .00140 0.00150 <000020 <O 00020 <000020 000138 000140 0.00140 0.00142 0 .00142 <O.ODQ20 <Q.00020 <0.00020 
Moille T-At mgll 0 .00024 0.00023 0.00022 0 .00024 o.~1 0 00217 000172 <0.00050 <000050 <O.~ <t0.00050 <0.00000 0 .00100 0.00181 0.001:!8 <O~ • 000020 <000020 0.00020 0.00022 0.00102 0 .00168 0 .00110 
Q;AtiuM T-B* <l1!JI\. 0.01~ 0.0168 0.0 167 0.0168 O.Ot55 0.0167 0 0 184 00175 00169 0.0169 0.0tG9 O.OtG9 0.0165 0.0155 0.0164 0 0161 0 0163 0.01&4 0.01154 O.OIGI 0.0158 0.0159 0 .0160 
Boryltlum T .ao ""JIL <0.0010 <0,0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0025 <00025 <00025 <0.0025 <0.0025 <0.0010 <0.0010 <0.0010 <0.0010 .cQ.0010 <00010 <O.OOtO <0.0010 <0.0010 .ir::0.0010 <0.0010 
Dtsmulh T· lll mglt. '0.0010 <00010 <O 0010 <0.0010 <0.0010 .o:.0.0010 <0 .00 , 0 <0.00~ <0.0025 <0.0025 "0 0025 <O 0025 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0,0010 <0.0010 <O 0010 -t0.0010 <0.0010 <0.0010 
tl"""1 T·U mglL <0.020 <0.020 <0.020 <0020 <0020 •0.020 <0.020 <O.OSO <0.000 <0.050 <0.050 <O.OSO <0 020 <0020 <0.020 <i>.o2o <0.020 <0.020 <0.020 <0,020 <0020 •0.020 '1>.020 
Codrn1urn T-Ol mglL 0.0139 0.0144 0.0144 0 .0 150 0.0004~ 0.00(113 000015 0.00511 O.OOG22 D.00626 0.0122 0.0165 000077 0.00035 OOOllU 0.003o2 0.0031G O.OOJ1!:i 0.00313 O.OO!l68 0.00110 0.000S l 0.00035 
C•loum T·C.. mgll. 147 135 135 138 185 2D.i 1g3 1)7 139 139 IJG 158 189 101 202 130 135 137 tJG t 4G 175 1~1 1911 
Chmnli&un T-<;f fTVJI\. <0.0010 <0.0010 <O.OCUO <0.0010 <0.0010 <0.0010 <0.0010 <0 0025 <0.0025 <0.00;!5 <0.002~ <.OJ>02G <0.0010 <0.0010 .cQ.0010 <0.0010 .rO,OQtO •0.0010 <0.0010 ot0 .0010 <0.0010 <Q.()()10 <0.0010 
Cobol II r.ca ""JI!. 004•2 0,0-GO 0.046G 0 .0414 0.0335 0.0326 O.OJO!J 0.0475 O.CM67 00463 00487 0.0.•15 0 .0309 0.0301 0.0316 O.CMJJ 0 .0453 O.CM81 0 .0472 0.0494 0.0319 0.0324 0.0317 
Coppar T•CU mglt. 0 ,0172 00163 Q.016< 0 .0 166 0.00726 otQ.0010 <0.0014 0.00384 0 .00392 0.00416 0 .007CM 0 ,DOq74 0 00462 0.00tGG 0.00118 0.00423 0 .00445 0.00472 0 .00463 0 ,00527 0.00~3 0 .00093 0 .00000 
lroo T1Fc mglL 0 .154 0,107 O.i 65 0.138 16.t 21 • 22.2 <O.OJO <O.OJO <0.030 0 .032 0 .081 20.0 22.7 25.G 0.062 D.OG3 0.064 0 .063 0 .056 17-' 20.9 24.0 
Lend T·i>b mglt. 0.00219 0.00260 0 .00251 0 .00140 0.00132 0 0009-I 0 00122 0.0009< 0 .00108 0.00088 0.00141 0 .00120 0.00058 0 ,()()004 0.0006ti 0.00111< 0.00202 0.00224 0 .002&2 0.00191 0,00114 Q,0014' 0 00135 
LittNum r.u mg IL 0 .050 O.OGt O.OGt 0.054 0,063 0 ,068 0,005 OC>-16 0.050 o.o:io 0 .049 O.Or.4 0.059 0.059 o,oaa O,Q.19 0 .052 0.0~2 0 .0154 o.ose O.OGJ 0.066 0.068 
MoonaliluA\ T·t.'o ""JI\. G4.3 G9.4 6o.U 58.G GG.J 72. t 69.0 61.2 61 3 61,7 60.3 CG.7 GG.J 69.9 68.8 63.0 62.5 ~2 .6 6 1.6 G2.9 Ga .I 692 71.7 
Mongn nHll T·Mn ~IL 2.3G 2.• 1 2.4U 2 .76 J .42 J.~ 3.65 2.43 2.37 2 )'! 2.~o 2.60 3 .11 3. 17 J.GO 2.36 2,40 258 MO 2.99 J.49 J.G9 J .80 
Molybdenum T.Mo mon. 0,00257 0 00256 0.00262 0 .00200 O.OOJG<t O.OOJJ3 0.00284 0.00273 0.00260 0.00235 0,00267 000260 0.003<1 0.00291 D.00272 0.002JG 0.00247 0.002•0 0 ,00250 D.00270 0.0031G 0 .0031>1 0.002GG 
Nl<kot T~N1 mgll. 0 .0089 0 .103 0, 100 0.100 00717 0.0061 0 .0 719 0.100 O. tO!:i 0.105 0.107 0 ,105 0,0657 0.Q6.41i 0.0136 ii.0959 0.0997 0.103 0.104 0 .107 0,0651 Q.0667 0.0115 
Pr-ioaphorua T .p mglt. <0.30 <0.30 <0.30 <0.30 <0.30 <O.:lll <O 30 <0.30 o1tO.:to <t0.30 <O.JO <0.30 <0.30 <030 <0.30 <0 30 •0.30 <O.lO <0.30 <0.30 <0.30 <0,30 <0.30 
P~tium T4( ~IL 1.tl G.9 G.9 7. t 12.0 13.6 12.3 00 0 .2 u b.1 10.8 t G. t 1G.7 15.4 6 .D &.6 69 G.? t.8 13.4 13.0 12.7 
90!0ftiufl\ T- S@ 111111\. <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 cQ .0020 <0.0020 <0.0050 <O 0050 <0.0050 <0.0050 <O.OO:IO <D.0020 <0.0020 <0.0020 <0,0020 <0.002_0 <0.0020 <0.0020 <D.0020 <0.0020 <0 .0020 <0.0020 

l 
Billa>n T.SI mon. 3 03 270 2 77 2.GJ 2.Gll 2 .60 2.70 J .04 J .11 3,1; 330 3 10 2.79 2.90 3.03 2.94 2.00 2.03 2.87 2.72 2.39 2.07 2.79 
Sttvcir T•l\g mglL <0.000020 <O 000020 <O 000020 •0 000020 <0.00002.0 .-:.0.000020 <0.000020 <0 .000050 <0 .000050 <0.000050 <0.000050 <O 000050 <O 000020 <0.00ll02.0 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.ooooio <0000020 •0.000020 <0.000020 
Sod tum T·N• mglL 21.J 19.6 19.S 10,7 31 3 354 32.0 21 .0 21.3 2 1.0 20.3 24.6 33 3 33 . 33 5 19.6 te.• 19.8 18.9 21 .5 33.S 32.8 32. 1 
Strontium T-Sr mglL 0.470 0.48G 0 .491 0510 0.535 0 .561 Otm 0•66 0 .•10 0.4GJ 0 .473 0.470 0.485 0.400 0 .5115 0 ,460 0 $04 0.514 D.G2 t 011J9 0.525 0.566 0 .617 
Thidhum T-Tl IT1!l'l O.OOOG4 O.OOOG5 0 .00067 0.00069 0 .0002• 0 .00024 0 00024 0 00070 0 .00069 O.OOOM O.OOOGG O.ODOGG 0.00025 0.0002• 0.00026 0 .00067 000060 0.00010 0.00070 O.D007 J 0.00025 D.00026 0.00026 
r .. T·Sn "'!JI\. <0.00020 <0.00020 <000020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00050 <0.000$0 <000050 •0.00050 <0.00050 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <000020 • 0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
run;um T-Tl mg.\ <0010 <0010 <0010 <O.OtO <0.010 <0.0 10 <0.010 <0.010 <0.010 <0.010 <0010 <0010 •0.010 <0.0 '0 <0.010 <0.010 <0.0 10 <0.010 <0.010 <O 010 •0.010 <0.010 <0.010 
Uromlum T•U mglL 0 00275 0 00288 000203 0.00201 0.00262 0.00369 0.004154 0 .00292 0 .00288 D.00262 0.00270 000?85 000322 O OOM9 O.OQ.1&4 o.00224 0.00234 0.00237 0.00239 0.00307 0.00;1!)0 0 00379 0.00412 
VOIOiJdllHT'I f •V mglL <0.0020 <0.0020 <00020 <00020 •00020 •0 .0020 <0.0020 <O.OOM <O.OO!JO <0.0050 <0.0050 <0 .0050 <00020 <0 0020 <0.0020 -t0 .0020 <0.0020 <0.0020 <Q,()()20 <0.0020 <Q,00~0 <0.002.0 •0.002.0 
Zone T-Zo mgl\. 13.4 14.0 14. t 14.7 3.12 2.48 273 11 6 11.3 12.1 14.3 13. 1 2.41 2.!16 2.66 12-5 13 1 1) .0 13.a 14.9 2.68 2..58 2.76 

U11totvfd ,.,tfl' 

"'""""""' ()-Al 'll!lll. <O 0050 •00050 •0.0050 <O.<!O'O <0.0050 <0.0020 <0.0020 <00020 
AnldllOlly 0-Sb ~n. 0,00142 0.00143 Q,00137 0 001•8 0 .00150 •0.00020 <0.00020 <0.00020 
ABenlc 0 -As mgn, <0.00050 <0.00050 <0.00050 <O,OOOSO <000050 000069 0 .00140 0 .00039 
Barium o.e;, mglt. 0 .0 170 D.0170 0 .0 164 0.0164 0 .0 165 0,0150 0 .0154 00150 
Uef)'Rlum D•BCI mgll <0.0020 <D.0025 <O.OOZS <0.0025 <0.0025 <0.0010 <O 0010 <0.0010 
Ol'"lUlh O·UI mglt. <0,0025 <0.0025 ~.0026 <O.OOZG <0 .0025 <0.0010 <0 .0010 <0 0010 
O<_vo" O·O 1111111. <0.050 •0.050 •0050 .-:.Q .O~ <0.000 <0.020 <0.020 <0.020 
CAdmiuc'l'I O·C<I 111111\. 0000~ 0.00000 000075 0.00116 0 .001'0 •0.00010 <0.00010 <0.00010 
Ca1clum 0-CA "'91L 139 139 140 143 153 101 192 192 
ChrotrWum D-Ct m<Ji\ <0 ,0025 <0.0025 <0,00~5 <0.0025 • 0 .00'15 •0.0010 <0.0010 <0.00 10 
Cati.Ill o.co mglt. 0.0470 0.0469 0 .0450 0.0447 O.CM68 0.0306 0.03°'1 o.o3IMI 
Copper D•CU "'911. 0.00181 0.00202 0.00171 0.0011!; 0 .00161 0.00042 0 000.' 5 0 .0003? 
lro" O·Fo ~ •0.030 <0.030 <O.OJO <0.030 <0.030 19.7 20,8 23.!1 
Load D·l'b mgll 0.000<0 O.OOD45 0 .000JJ 0.00030 <0 .00025 <0.00010 <0,00010 •O 00010 
Lithium O·LI mgll 0 .050 0.050 0.041 0.047 0.0~3 0.0!\G 0 .058 0.064 
t.tAgn(l .. uM 0-'54.J 111111!. 62 3 ~1 3 62 0 631 &4.6 G1.0 64.G 64.9 
MAng;tncSO 0-Mn ~n. 2.38 2.3~ 2.211 2 30 21i0 3 ,13 3. ttl 3.61 
MoCybdonum D·MO "'911. 0.002!!0 0.00253 0.00243 0.00246 OOO:lfi5 0 00329 0 .00294 o ooz~) 
Nick el D-N1 Mgft, 0.107 0.108 0 .104 0,103 0 .106 00fl56 0 .0$49 o.cno~ 
Phosphorus O.P mglt. <O.JO <O.JO <0.30 <0.30 <0.30 <030 <0.30 <0.30 
l'allmlum O•K mglL 9 .0 9.0 8.9 9.4 10.!l 156 14.0 14 8 
Sea004um 0-So 1111111. <00050 •0.0050 <O.OO:KJ <O.ODllO <O.OOGO <0.0020 <0.0020 <O.ooio 
S•LICOl1 o-s; 111111!. 2.07 2.07 3.03 3.50 3 .20 2.84 2.81 2.87 
$1tver 0-1".1 mglL <OOOQ050 <0.000050 <0.000050 <0.0000!!0 <0.0000!!0 <0.000020 <0.000020 <0000020 
SOJ.,m O·No ~II. 21.1 ~1, 1 20.9 21,7 2•.8 342 31.7 32.7 
SU-onliutrl 0-Sf o"J'\ 0 .477 0•80 0450 0455 O•Ge o .. u 0 .499 O.r.65 
Thalium [).Tl '"'.)II. 0.00070 0.00068 0 .00067 0.00066 0 00060 0 00024 0 .00023 0.00024 
r .. 0 -Stt nwJll. <0.00050 <0.00050 <000050 <0,00050 <O 00050 <0.00020 <0.00020 <0.00020 

l 
TitlniUm 0 -Tl mgJI, <0.010 <0.010 <O.Oto <0010 <0010 <0 010 •0.010 <O.OtO 
Ur;:inlum o.u rnglL 0.00289 0.00294 0 .00265 0 .00256 o ooi12 000301 0 00345 0 .00459 
V:1n3d;um O•V mglL <0.0050 <O.OOriO <0.0050 <O.OOSO <O 0000 <0.0020 <O 0020 •00020 
z.., U-ln mglL 11.2 11.2 ti.I 13.4 12.3 2.36 2.35 25~ 
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Faro PH. 200!:i to 2009 Monkorl"O Ro 
Resu~TS OF MllLYSIS 
Oop1h (mj 

S•rnpl•IO 
Dalo SampkHf 
limo Sampled 
AlSSampl<> IO 
Nttunt 

Phy1kial Toils 
Hord110111 (•• CHC03) 
Conduct!vity {uSl<m) 
ORP 
pH 
Tobi S~pcnded 60Cods 

OllSOIYcd An(on• 
NIUllonlty•Tolol C.CO J 
$ulptlDID S04 
Chlorldo (CIJ 
Fluortdo (FJ 
Dromldo(8r) 

Nulflffrift 
Ammonia N1llogctn N 
N1lratD Nitrogen N 
Nlttlla Nilfogon N 
N1\rite/N1lralc N11Togcn N 
D1Nolvod o'1ho-Ptlo,photc P 
Total Phasphnto r 

Toi.I I MHAla 
Aluminum T·AI 
Mtlmony T•Sb 
l\raeol<; T•M 
llonum 1·Bo 
6tryililllTI T-lle 
Bismuth T-l;ti 
Boron T- B 
Cadmium T·Cd 
Cn~lum T•Cll 
Ct.omlum T·C-
C(>I>•~ T-Co 
Cc(lp<>t T.Cu 
~ .. T-FD 
Leod T.Pb 
uth1um T·ll 
M89NJ'lliul'J1 T·Mg 
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O.OOJS9 000427 0.00575 0 00211 0 .002 ooom 0.00212 O.OOJ43 0 OO<l31 0.00605 0 .00202 0.00199 0.001~6 0.00216 0 00361 000426 0.0076 
<0.0020 <0 0050 <0.0050 ND ND NO NO NO N() NO NO NO NO NO NO NO 0.0004 

2.8 ,. 2.4J 19.6 18 ,4 18.9 18.7 <.01 2.73 2.77 15.4 15.5 1G.7 15.9 3.13 2.45 2.91 
·--

F-1 f ·J F-5 ~<IG f ·JU F-60 ~.so 
o.cm1 <0.0050 00099 o.ooa 000-0 0.006 0 .007 0002 0.006 0.002 0 ,0017 0 .0015 0 .0021 00057 0 .0093 O.OOB!i 0.0102 

<O 00020 <O.OOOSO <0000&> 00005 0 .0005 0 .0000 O.OOOG NO NO NO 0.00053 0.00054 0.00058 0.00058 0.00008 0.00000 0 ,00009 
0.00060 0.00081 0,00092 0.0002 0.0001 0 .0002 0.0002 O.OOOJ 0.0007 0 0006 0 .00016 0.00013 0.0001• 0 .00015 0 .000&3 00007 0.00102 
0 .016 Q,014 0 .014 0 .0167 0.0172 Q.017 0.0173 0 .0163 00173 0.0142 0.016J 001114 0 .0162 0 .0167 0 015 0 014 0.0131 

<0.0010 <O 0025 <0 .0025 ND 0.00007 NO NO 0.00006 OOOOOG 0 .0000$ O.OOOO!i 0.00004 0.00004 O.OOOOG OOOODG 0 .00007 0.00009 
<0.0010 <00025 <0 .0025 NO NO NO NO NO NO NO NO NO NO Nll NO NO NO 
<0.020 <0.05() <0,000 NO NO NO NO NO NO NO NO ND NO NO NO NO NO 

<0.00010 <0.00025 <Q 00025 0.010~ 0.0104 O.OO!l84 0.00946 0 .00032 0.00006 0 .()()(IM 0 0101! 0.011 0 .011 0.00897 0.000168 0.000046 0 0000$7 
191 201 215 11S 115 124 131 184 194 195 144 10 143 158 205 205 224 

<0.0010 <0.002G <O 002S !'10 NO NO NO NO NO NO ND ND ND NO NO NO NO 
0.03-4 0.03<1 0,03i 0.0397 • 0.0 397 0 .0417 0.0412 O.OJ42 0.032G o.~89 0.046J o .0489 00471 0 .0467 0.0lM 0,0337 0.0302 

-.:Q.00020 <O 00050 <0.00050 0.0117 0 .0 11a ooo<iG 0.0107 NO NO NO 0.00GJ 0 .0064 0.00655 0 .0 108 0 00024 0 .00007 0 .00011 
21.1 244 J0.5 NO 0 .017 NO 0.013 16.0 !!'l , I 26.B 0.007 0.003 0 .003 0 .005 25.1 26.7 40.2 

<000010 <0.00025 <0.00025 O.OOOI J 0 .0003 0 .00013 0.00012 000039 0.00103 0 .00014 0 000487 o.~76 0.000484 0 .000226 0.0001• 5 0,000068 0.00029 
0067 0.071 0.015 O,Oo17 0 .048 0 .051 0.01!4 0066 0.069 0.071 0.0533 0.0519 0.052 0 058< 0 .0668 0.0688 00769 
~H 71.2 75.a 53A 53 8 68 60.9 62.8 GJ.6 63.9 656 G!i.O. es.2 688 G7.9 l!e.2 71 ,4 
3.32 a .44 358 1 97 1.97 2 .11 2.35 J .55 a .Ga 383 2.5 2.5 2 • 6 2.75 4.01 391 4.18 

0.00271 0 .00236 0.00;97 0.0000 O.OOO!I 0.001 0001 0.0021 0.0022 00018 0 .00108 0.00101 0,00106 0.00121 0.00212 0002<4 0 .00199 
0.0 70 0.()611 0.076 0,0(!59 0.0960 0. 100 0 102 0 .076 0.0G08 0 .11687 0 .112 0.114 0.114 0.112 0 .0745 006~ 0.0794 
<0.30 <0.30 <O 30 0 0 0 0 0 0 0 
14.8 152 IS.A 6.7 G.11 7.33 !.43 1a.? 14,2 1J.8 e . 12 806 8 9 .48 14 g 14.5 1S.1 

<0.0020 <00050 <0.0050 ND ND 0 .0002 O.OOOJ 0.0004 D.0003 0 .0003 0 .00012 O.OOQ!3 0.00012 000012 0.0002• 0.00014 0 .00009 
2.80 2.8~ 3.26 2.84 296 J .02 3.06 2.7 2.81 2.93 3.83 3.91 ;,.9 3.114 3.56 J.36 366 

<0,000020 <0.000050 <0.0000GO NO NO NO 0.00006 NO NO NO NO 0.000007 0.000008 OOOOOOG 0.000007 0.000008 0000011 
304 3 1.4 32.B 159 180 17.2 19.5 2!18 Z9.8 29.• 18~ 19 18.9 21 7 32 31.2 !1:1 2 

0.551 0.:;80 0851! 0•83 0 .487 0.529 0~6 0.629 o.~3 0.716 D.565 0.:!66 0 .565 0.602 0.62 M21 0 .743 
0.000~3 '0.00050 ,1) 00050 0,0005 0.00048 0.0005 0 00053 0 .00023 0.00022 0 ,0002 0 .000497 o.ooo~a 0,00049' O.OOO!'i1S 0.00021 0,000201 0 .000227 

<i::0.00020 <0.00060 <000050 NO NO NO ND NO NO NO NO 0.00001 0 00002 NO NO NO 0.00001 
<0.010 •0010 <0.010 ND NO NI) 0003 NO 0.003 ND NO NO NO NO NO NO 0.0005 

0.00348 0 00408 o.oo5n 0001~7 0.00186 00021 0 .002 O.OOJ23 Q,004(16 0 .0055a 0 .00187 OOOUla 0.0018 0 .00207 0003M 0,004i 0 .00705 
~o.oozo '11\Q 0050 <0.0050 uo NO NO NO ND NO NO NO NO NO NO NO NO NO 

2.8 2.• 2.51 16.2 15.2 15 7 16 3.7 2~ 2.52 15.3 15., 15.4 152 32 2.J6 2.72 



L 
L 

Fara Pit~ 2005 ta 200!1 Mot1itoting Ro 
RESULTS OF ANALYSIS 

ID•plh (ml 

Samplo ID 
0 110 S lhlplad 
Titna Sampled 
ALSS:mlpta lD 
Naturo 

Phy11cal TH IS 
lio<d""" (•• C.C03) 
Conductivity (uStcml 
onP 
pH 
Totlll SUlpctndod SO!td2 

Dl11ofvad ~Ion 
AJkAlinity.TolQI CoC03 
Sulph.lla 5 04 
Ch!o•i1lo (C1) 
Fluorido (Fl 
fllomi.Jo (e11 

Nutr1onls 
A.mrrtOnf& N1fr~rJ" N 
NiltW.G Nittogon N 
Nlltitc NdfOQOn N 
Nillitc/Nltf.lto Nittogcn N 
DlooolYe<I Dllho•Pho'l>holo P 
To1&1P1iot....,10 p 

ITOlal Fl'ol.al• 
Alun\lnuM T·Al 
Antimony T-Sb 
Ar~nk:i T•l\s 
B:u1om r.e;, 
Oorj!ttum T· bo 
O.s....ui T·61 
lloto<t T-8 
CIWffT~uM T-C<l 
Ca~ium T-CD 
Chromium T•Cf 
Cobo II T-Co 
Cappor T.Cu 

''°" T-F~ 

Lo()d T-PU 
Lllhlum f.LI 
Mogna,ium T•MD 
M:1noonasa T·Mn 
Molybdenum 'f·~\o 
Nl~~I T-NI 
POO!lph6t\.tt T-P 
Pot•H~Um T·K 
Sctcrnlum T•Sc 
Slhcon ~-St 
Sll'Var T-119 
SOd11,1M T-N&a 
Strontwm T ·St 
Thilflium T-TI 
Tin T•Sn 
fllnnklm Ml 
U~um T·U 

V•- T·V 
Zin• T-211 

Dl11ol"od Metals 
Ak.iminum 0 -AI 
l\nUmony O.Sb 
l\taonlc 0·11• 
01mu111 ().Ila 

OuryU1urn 0-et 
Bitnhlth O.Rl 
Boron o.e 
C.,dmlum D·Cd 
Calclum ll·Ca 
Chromium o.Cr 
Cobu11 O·Co 
Copp qr 0-Cu 
lton 0 -Fu 
LO•d 0 -P b 
Lllhl!.im o.u 
M•ono<lum O·Mi> 
Mano:me1SC D•Mn 
Motybdanum O·Mo 
Nickel 0.Nt 
PhoaphOl\11 D·P 
P0!.3$t.iuM 0-K 
Solonlurn 0 -50 
Silicon O.SI 
Sllvot 0-Ag 
Sod""'1 0 -Nil 
SllOnlaom o.sr 
fhaltlum 0.TI 
fin u.sn 
Tlttn)um D·ll 
Urf'nlum 0-U 
Wm~~um P.\I 
~ D.Zn 

l 

fl·1 
610812008 

LOS915 

624 
1200 

7.70 
I 

560 
1.4 

0 .4 

08 
0.49 
ND 

0.49 
NO 
>!() 

0.0217 
0 .1)00$3 
0 .00021 
0 .018 

O.OOOOG 
NO 
NO 

00126 
14i 
ND 

0.0489 
0.00611ol 

0 .12 
O.OQZ41 
0.0563 

GS.7 
2.41 

0.0011 
0.118 

7.66 
0.0001 1 

4.0G 
0.000015 

18 
0.582 

0 .000539 
0.00000 

ND 
0.00137 

1"0 
16.3 

0 .0014 
0.00048 
0.00014 
0.0 1 7~ 
0 .00001 

N!) 
NO 

0.0129 
144 
NO 

0.0466 
0 .00523 

Q,007 
0.000357 

0.0552 
64.5 
2.4 

0.00103 
0.111 

8.07 
0,0ll(MY,l 

3.23 
0 .000012 

17.6 
O.GB 

0 .000533 
NO 
ND 

00012 
NO 
15S 

3 5 IG 

FL-3 Fl.-5 fl· IS 
Ml8l2008 6/01117008 8IOlll2006 

L0591G l05917 l05018 

G31 Gil GOO 
1200 1200 1300 

7.80 7.80 780 
I ND NO 

470 540 510 
1.5 1.5 2 

0.3 0.3 0 .4 

09 oe 1,1 
046 047 o .. 
NO ND NO 
046 0.47 o.•4 
NO ND ND 
NO ND ND 

0023 0 .0232 0.0148 
0 .00054 000048 000055 
0.00021 000016 0 .00010 
0.0184 0 .0172 0 .0184 

0.00007 O.ooooG 0 .00008 
ND NO NO 
NO NO NO 

0 0126 0 012• 000951 
143 1!l8 153 
ND ND NO 

0.0492 0.0492 0 .0476 
O.U0871 O.OOl!S1 D.0 133 

0 119 0,1,,. 0.080 
0 .0023 0,0017 000109 
0 .0558 0.050 oosa 

GO.G 64 .1 07.5 
2A3 2.33 2.GI 

O.OO IUG 0 .00101 O.OOllG 
Q 11ft 0.116 0 117 

7.8 1 7.66 9.09 
0.00011 0 00012 0.00011 

3 .83 3.70 3.64 
0.000017 0000010 0.000007 

18 , 178 20.& 
0.583 0 578 0586 

0.00054 0.000518 0000513 
0.00004 0 .00001 ND 

NO ND ND 
0 00141 0 .00•34 D.00195 

1"0 NO NU 
16A 159 158 

0.0062 0 .0052 0.005 
0.0005 0 .00047 0 .00054 

0.00014 0 .00018 0 .00017 
0.0116 0 .0114 001611 
0.0000~ 0.0000<! 0 .00001 

NO NO NO 
NO ND ND 

0.0128 0.0128 0 .00089 
140 147 1GG 

0 .0002 NO NO 
o.a.171 0.0474 0 .047G 

0 .00526 0.00536 0 .0 11' 
o.ooe 0 .009 0004 

0,000358 0 000513 0000195 
0 .0555 0.0551 00583 

GS. I GG.2 69.8 
2.• Z 2.4 2.7 

0 .00111 0.00104 0 .00114 
0 .112 0.113 O. llG 

0 06 0 l 903 
0 OOOO!l 0.00008 000008 

3.1 3.07 3 
0000014 0 .00001• OOOOOOA 

17.9 18 21.2 
O.G9 O.G7J 0576 

0.000542 0.000532 0.000008 
NO ND ND 
ND NO ND 

0.00123 0.00119 0.00118 
NO NO NO 
15 7 158 150 

30 80 80 1 3 s ·~ 30 

Fl-30 Fl-SO Fl·llO Fl·l Fl·3 FL·S Fl· IG FL-30 
GI08/2006 6/0612008 ll/06/2008 - 3/09'08 - 3/09/08 J/09!08 

Losg1g l 0Sll20 l05921 l476&4 Ldt!M l•7Mli U7G87 L471H18 

780 7g5 lj()g 830 &23 &20 072 814 
1500 1500 1eoo 1200 1200 1200 1300 l&oo 

7.10 7.00 7.00 7.60 7.70 7,70 7 l!O 7 .•0 
1'4 1& IG ND ND I ND 22 

7J O 611() 690 630 020 000 610 720 
73 7.• 7 1.4 1.4 1.4 2 7.3 

1.2 1.2 1.1 0.3 0 .3 0.2 1),4 1,1 

1.2 1.4 1.!I 0.9 1 0.9 1.; 1 2 
NO NO NO 0 .48 0 .48 0.49 0 .45 NO 
NO NO NO NO NO ND NO ND 
NO NO NO 0.•6 0 .44 0.49 0 .45 NO 
NO ND ND 0 .002 0002 0.002 0 .001 0.001 
NO O.OOG 0.006 NO ND NO NO NO 

0.0173 0.0191 0.0 178 0 .024 0.029 0.026 0.014 0.0171 
0.00001 o.ooooe 0.00001 0.000. 0.0004 0.0004 0.0005 0.00005 
000046 000075 0 00071 0.0002 0.0002 0.0002 0.0003 0.0004J 
00153 00145 0 .0141 0.0•&2 0.0153 0 .0155 0.01G7 0.0134 

0.00008 0.00008 0.00009 ND 000006 NO 0.0000& 0.00007 
NO ND NO ND NO NO ND NO 
Nil ND NO ND ND NO NO ND 

0 .000221 0.00012G 0.000149 0.0143 0.0144 0.0 144 0.0111 0 .000200 
202 206 210 133 137 138 1G2 213 
ND NO ND NO NO NO NO NO 

0 .03n 0.0359 0 .0328 0.0508 o .04n 0 .0401 00479 0.0309 
O.OOJaO 0.0012 0.00084 O.OO!l8 0.0099 0.0101 0.0123 0,00203 

21.7 24.4 3 1.2 0.1G3 0.172 0 .175 0,118 25 3 
o.ooo~s 0.0014;) 0.00144 0.00134 0.0013 0.001!>3 0.00092 0.000874 

0 ,0705 007• 5 00162 0.050 0.0 55 0.0511 O.OG O.OG94 
67 66,9 60 80,4 66 • 66.6 70.9 Gt!.4 
J .8 J .83 3.89 2.G2 2.54 2 ,s3 2.7Q 3.96 

0.002G8 0 .00247 0.00221 0.001 0.0009 o,ooog 0001 0.00236 
0 .070G 0.0741 o.o77d 0.123 0. 119 0.12 0 .119 0 ,0764 

14 3 14.5 14 1 7 66 7.114 1.1 9.1 1G.G 
o.ooot8 000008 0.00008 ND NO NO NO 0.00021 

2.87 2.79 !l.85 3.19 n1 342 3 32 3 .11 
0.000011 0 .000012 0.00001 ND ND NO NO QQQ0012 

30.S 30.7 31 19. I 18.7 18.7 21.5 . 3 1.9 
06 D.e26 0 .712 0.598 o.~ O.G71 0.614 0.654 

0 00022 0000212 0.000167 000055 0 .00053 o.~3 0 .000'4 0.000212 
ND 0.00002 O.OODO:! NO >!() NO 1"0 NO 
NO NO ND NO 0 .004 0.003 NO 00007 

O.OOJGG 0.00444 0.00642 0.0009 0 .00088 0.00087 0 .00138 OOO!Oll 
NO NO ND NO NO NO NO NO 
353 265 2 &2 20.2 19.0 19.9 18.9 J .38 

DOOM 000611 00074 0 .005 0 .003 0.004 0 .004 O.OOGI 
0.00005 0.00005 0.00005 00005 00005 00005 o.oooe 0.00005 
0.00037 0.00038 0.00032 0.0002 0 .0002 0.0002 00002 0.00038 
O.QllSJ 0 .014G D.0134 0.0171 0.01G8 0.0171 0.0171 0,01~ 

0.00007 0.00000 0.00007 ND ND ND 0 ,00008 0.Q0006 
NO NO ND NO NO ND ND NO 
ND ND NO NO NO ND NO NO 

0 000071 O,QOOOZ1 0000020 00140 00146 0 015& 0 .0111 0.000004 
199 207 227 132 130 137 149 200 
ND NO ND NO NO ND ND NO 

0 .0340 O.Ol37 0 .0315 0.0477 0.0467 0.0494 0 ,0464 0.0360 
0.00026 O.OOO IG o.00019 O.OOG7 O.OO!:iG 0.0059 0.0099 0.0001 

234 26.& ;)d .1 0.01• 0.014 0.01 0.012 2J.G 
0000069 0.00008 0 .000126 0.000M 0.00018 O.OOO IG 0.0001G 0.000082 

0,0702 0.0 7;).I 0.07<8 0 .056 0 .056 0.0511 O.OG1 O.OG98 
64.2 65, I Gg.e e7,s 674 70.9 71.9 70.1 
3.67 3.75 3.98 2.53 a .5 26 2.76 3.93 

0.002G2 0.0024 0 .00205 0.001 0001 0.001 OQQ11 000~9 
0 .0728 O.OG93 0.0745 0 .117 0 .115 0.121 0 .118 00786 

14 14.G 1S.2 1.30 7.28 7.69 8.85 14 .6 
000021 0.0001• 0 .0001 1"0 NO NO ND 0.00025 

2.41 2.• 2 77 • 3 .911 • .Oii 3 .89 ~. 19 

oooooog 0000012 0000012 NO NO NO ND O.OOOOO!I 
2g,1 2g 5 !IQg 18.3 10 10.1 21.9 33.3 

0 .615 0.633 0 ,698 0 ,567 o.sog 0.568 057 0.$4& 
0 .000218 0 .000205 0.000184 0.00051 0.000~ 0 000!;2 000052 0.000207 

NO NO ND ND NO NO NO NO 
NO ND ND 0.004 ND ND ND 00007 

0 .00344 0.00417 O.OO!i63 O.D0091 0.00091 0.0000 00014 9 ooo:is 
NO Nb NO NO ND NO ND ND 
33 2.• 2.81 19.7 19.• 20.3 19.2 3.45 

Appendix B • P 12 

l!O 80 I 3 5 15 ... "" 80 I 3 5 15 >U l!O 80 
Fl.-1 FARO fl·HARO fl·SFAAO Fl·•5FAR0 FL·30FllRO FL•OOFllRO f L.8Q FARO Fl-1 FARO Ft~ FARO Fl·5FllRO FL·•SFAAO Fl·JO~llRO Fl•OO Fl\RO Fl.SO FARO 

l'IT UIKI! Al' Plf U\KE llT PIT U\KE AT P IT lAl<E AT PIT LAK~ AT P IT lJll<E AT Plfl.Me llT P IT ll\KE II T P IT lllKE AT PIT lAKE AT PIT U\KE AT PlflAKEAT Plfl/\~EAT PllLAXEllT 
FL·80 Fl-80 1M 3M SM 15M JOM OOM SOM 1M 3M 5,,, lht JO M OOM SOM 

3IO!ll08 :l/09/08 ~/09 20/04!09 i!lll)AJO!i 2!W4109 29/04/09 2!ll04IOO 2'.l/04/0!I 16/06l09 ·- ·- l ll/OGI09 1GIOGI09 16JOGIO!I 16106/Q!I 

U7G89 U7G90 065312 065313 ~5314 ~5315 ~lG 065317 OG!il18 P41,4) P.t12_.-i P'12•5 P•12• 0 P41247 P41248 P41249 

844 868 603 1~ 715 M7 TG3 79!i 826 801 liOQ GO m 7G1 781 797 
1500 1500 1300 1300 •300 1300 liloO 1~00 1600 1200 12QQ 1300 1300 t:SOO l !IOO l!oOO 

7.00 7.00 7.70 7.80 7.80 7.70 7 JO 7 30 1.30 7.70 7.70 760 7.80 7 !IO 120 120 
ig 30 <1 <1 <I < I 22 20 22 1 •1 <I I 18 14 22 

I 

05 91 90 90 100 100 110 76 77 8G 89 95 100 gg 
740 700 560 560 5&0 720 720 7 10 740 540 530 570 590 G90 700 7 10 

7 6.0 

1. 1 0.8 

I 

1,3 1.8 <O.OOIS <O.OOG <O.OO!i <0 .005 <0.005 <0 005 •0005 O.:IG O.Gl 0.32 0.93 1.3 1 5 1.5 
ND NO 04& 0.45 0.4~ 0.48 <0.0 2 0.1 •002 0•2 0.41 O.d 0.4G <0.02 <002 •0.02 

NO (! I ND o.48 0.•5 0.45 0.dO <0.02 0. 1 <0.02 0 .42 0 4 1 0.•5 0.45 <0.02 <0.02 <0 ,02 
ND NO 0,48 045 o.•& 0.119 <0.02 0. 11 <0.02 o.4i 0 • 2 0.•5 0.4G <0.02 <0.02 <0 .02 

0.001 0.002 0.9 1.11 1 1 1,07 1.0CS 1.llU l.7G <0 .005 <0.005 <000$ <0005 <0.005 <0.005 <O.OO!i 
0 .009 0 .009 <0.005 <O.OO:S c0.00~ <O.OOS ooos 0006 0007 <0.005 c0.005 <0.005 <O.OOS <0.005 oooe O.~ 

I 

0019$ 0.Dl& 0 .0 13 0.018 0.018 0 .02 0.0159 0.0 1$4 00132 0.027 O.o:JT o.ou 0.023 0.025 OO:>ol 0 0177 
0.00006 000005 00005 0.0000 O.OOOG O.OOO!l 0.00004 0 .00004 000005 00004 0.0003 0.0004 0.0004 <O.OOOt o.oooos 0.00006 
0.00081 000078 00005 00005 0.0000 b.OOOG 0.00044 0.00151 0 .0012 0.0001 00001 00002 0.0002 O.OOOJ 0.00078 0.00001 
0 .0148 0.0134 00181 o.01eg 0.0101 00183 0.0147 0.0133 0.014 0 .017 001f;3 00173 0.017• 0.014~ 0 .0141 0 .014 
0.00001 0.00008 0.00012 0.00008 0 ,0ll(MY,l 0 00011 0 00001 0.00001 0 .00007 0 .00006 0.00009 000001 <000005 000005 o.0000!1 0.00008 

NO NO <0.00003 <0.00003 <0.00003 <0.00003 •0000005 <O 000005 <0.000005 <0.00003 <0.00003 <0.00003 <0.00003 <000003 <0000005 <0.000005 
ND NO <0.3 <0.3 <0.3 <D.J <0.05 <005 •005 <0.3 <0.3 ~o.J <0.3 <0.3 <0,05 <0.05 

O.OOQOM 0.00008 0.01&6 D.01G5 O.OIG7 0.0166 0 000281 0 .000007 0 000076 0.016 0.ol!IS 0.01G4 D.Ol!N 0.00085 0.000110 0000135 
221 ~8 0 .138 0.151 0. 157 0 .\5 0. 192 0.213 0 .194 0 125 0 125 0.133 01•4 0.182 0 .200 0.215 

0.0002 ND <0.0005 <0 0005 <00005 <0.0005 '0.0001 <0.0001 <0.0001 <0 .0005 <0.0005 <(Ul005 <0.0005 <O 0005 <0.0001 <0.0001 
0.0307 0.034G 0.0448 0.0511 0.0~7 00480 00379 0.0337 0.0lll9 0.0463 0.046 0.0472 00505 00343 0.03•3 0.0342 

0.0009<4 U.000&3 0.0221 0.0147 0 .0152 0 .0132 0.00156 0 0004• 0.0005' 0.0iOG 0.0221 0.0206 0.0166 0 .0044 000001 0.00103 
266 3<1 .0 0.009 0.019 0.028 0 .0 5 23.5 ng 23 I 0 137 0.149 0.20:i 0.146 2 1 27.3 23.0 

o.ooi1a 0 00143 0 00051 0.00043 o.ooo::;Y 0.00044 0 .000203 0 000756 OQOO.IA2 0 00247 0.00191 0.0029 0.00102 0 .000GG 0.00101 0 00124 
0.0744 0.01n 0.050 0.064 0 .065 0.00;1 O.OG9 0.07GG 0.071 0 .052 0(151 0050 o.057 0.009 0.0734 0.0758 

11.1 72.4 0.0705 0.0756 0,076 0.075 0~9 0 .0741 O.OG9G 0 .0022 0 0 618 0,0652 00701 0 .063>! 0.0012 0.0097 
4 .UG 4.10 2.38 2.72 2.76 2.67 37 3 .93 J .tl(t 2 .30 2.37 2.5 2.7 3.47 3.15 ;).11:1 

0.00227 0 .00212 O.OOIG 0.0013 0 .0013 0.0013 00024 000217 0.002~1 0 .001 0.0009 0.0009 0.0008 00022 0 00217 0.0019Y 
O,Q7e2 0.0791 0.117 0.120 0 .129 0.12J 0.078 0 ,0776 00721 0 ,107 D. lOD 0.113 0.118 0 .0725 0,0705 0,0728 

IG.7 15.7 0 00787 0 00809 0 00921 0.00611<1 0.01113 o.om 0.0144 0.00642 0.00(;55 0006g6 0 00171 0 .0124 0,0 148 0.015 
0.00013 0.00014 0.0002 <0.0002 <0.0Q02 <00002 0 .0QOj) 0.00017 D.0002 <0.0002 <0.000~ <O oooi <O 0002 <0 .0002 0.00017 O.OOOI G 
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<O OOOOJ <0.00003 <O.OOOOJ 0.000006 0.000006 0 000006 0.00003 <0.00003 <0.00003 <0.00003 <0.000005 <0 .000005 0 000006 

0579 0.5112 0.1187 O.GOG 0.617 0.722 0.507 0.587 0.583 0.012 0.624 0.636 D.669 
0.570 0.582 0531 O.llOO 0.017 o.n2 D.597 D.587 0.583 0.612 0.024 O.GJG D.009 

0 .00051 000049 0.0001C 0 .00019o 0.000213 0.000209 0.00052 0.00051 0.0005 0.00040 000020t 000020, 0.000226 
<0.00005 <000005 <0.0000~ "<QOOOOl <0.00001 O.OOOO t <O.OOOOG <0.00005 <0.00005 .:Q.00005 <O OOOOt <0.00001 0.0000t 

<0.003 <0003 <0.003 <O 0005 c()QOOS <0.000$ 0.004 0.00$ <0.003 <0.003 <0.0005 <00005 <0,000$ 
0 .0011• 0.00114 0.0014G 0 .00306 O.OOJ62 0.0058 000113 0001 o.00094 0 .00t32 0.00317 0.0039 0,00432 
<O.OO t <0.00 t <0.001 <0.0002 <0.0002 <0.0002 <0001 <0.001 <O.OOt <O.OOt <0.0002 <0.0002 <0.0002 
216 21 6 21 2 4.3' 3.74 323 20.6 211.1 211,8 100 • .11 3.23 4 .J!I 

0 .009 <0001 0004 0003' O.OOGt o.01n 0.003 D.002 0.015 0 003 00028 0.034• O.OOG 
0.0004 0.0004 D.0004 O.OOQQCl 000005 O.OOOOG 0.0004 0.0003 0.0004 D.0004 0.00005 000005 O.OOOOG 
0.0003 0.0002 <0.0001 0 .00028 0.00058 0.00101 0.0002 0.0002 0.0002 D.0002 0.00025 D 00021 ooooi1 
0 .0172 0.01~9 O.Ot67 0.014 2 D.Ot27 0.0125 0 0161 0.0184 0.0102 O.OtG3 0.014 0.0133 0.01 44 
oooooc D OOOOG 0.00007 0 .00008 O.oo007 D.00007 0 ,00005 <0.00005 <O.OQOM O.OOOOB 0.00008 0.00007 D.OOOOS 

<D 00003 <0.00003 <O.OOOOJ <0.000IJOI) <0.000006 <0.000005 <0.00003 <0.00003 <O 00003 <0.00003 0.000009 <0.000003 <D.000005 
<O.J <O.J •0.3 <O.OS <0.05 <0.0S <0.3 <0.3 <0.3 <O.J •0.05 <O.~ <O.OG 

0.0179 D.01 74 0.0161 Q,000411 o.~5 0.000002 0.0173 0.0174 0.0176 D,0156 oooom 0.000322 0.00147 
137 t J1 150 101 165 204 14Q 140 141 14 9 1D2 198 202 

<.O.OOO:i <0.0005 <0.0005 <0.0001 <O,OOQ1 •0,0001 <0.0005 <O.ooo:! <0.0005 <0.0005 <D,0001 co,0001 <0.0001 
O.OSIO o.o~r; 0.0527 0.0399 0.0373 D.031D 0,0524 0.053 t O.M2B 0.053 0.0377 O.DJS8 D,OJ57 
0.0016 0 .0071 0.0144 0 .000t4 0.00008 0.00019 o.ooso 0.000>! 0.0062 0.0143 o.ooot7 0.00017 0.00065 
0.073 0 .007 0.000 22.5 24.4 31.7 0.010 D.011 0,013 0.006 2• 20.4 2G.3 
034 0 00025 0.0002& O.OOOOGG 0.000082 2.97 0 .00017 0.00017 D.00022 0.00013 0.000076 O.OOOOGG D.000t6 
D.OSG 0.055 0056 0 .0872 O.OCG4 0.073 O.OGG O.O!iG D.058 0058 00693 0.071 0.0732 
68.6 66.~ 72.S fi5o 63,1 G5.0 71 .7 73.3 73.3 72.2 6 7,1 86 8 118. t 
2.76 265 2.S7 ui 3.!iO 3 81 2.75 2.70 2.8t 2.84 3 .66 HG 3 72 

0.0007 0.0007 0.0008 0.00-217 0.00223 0.00201 0.0007 0.0007 0.00DG 0.0008 0.00209 0.00100 D.00174 
0 .13t O. t 26 O.t3 0.0821 D.0757 0.0752 013G 0.131 O. tJ7 0.132 0.0798 0.075 0 .0807 

1.4 5 7.21 8.4$ t3.7 t 3.4 13.9 7.21 7.20 7.20 6. 13 t 3.4 t3.4 t3.3 
<0oooi <00002 • 0.0002 0.00027 023 0.00016 <0.0002 <0.0002 <00002 •0.0002 0.00019 0.00013 0.00012 

3.71 3 5D 3.32 2.67 2.02 J 3.78 3.78 3.9 3.n 307 3.00 3.19 
<000003 <000003 • 0 00003 <0.000005 •0.000005 0.000007 0.00018 0.00007 D.00004 <000003 ooooooc 0000008 0.000009 

17 3 16.7 107 20.2 26 .• 20.7 17.7 17.9 18 19.6 :1118 208 20.2 
D.663 0654 0.574 Q627 0 815 0 70 1 0.6()5 O.G07 D.GOS 0.609 0 .641 0 &63 08'6 

0.00049 o.ooos D.00047 0 .000201 O.OOOlOS 0 .000190 0.00053 0.0005 o.ooos 0 .00049 0.000203 0 .000207 0000232 
<0.00005 <0.()()()()5 <0.00005 <0.00001 <0.00001 <000001 <0.00005 •0.0000~ <0.00005 <0.00005 <0.00001 <0.00001 <000001 

<0.003 <O.OOJ <0.003 <0.0005 <O.OOOS <0.0005 <0.003 <0.003 <0.003 <0.003 0.0008 <0.0005 <00005 
0.00109 0 .00105 0.00tJ~ 0.003 0.00358 D.00567 000006 o~ 0.00098 0.0012~ O.OOJtl 0.00398 D.0044 
<0001 <O.ODt <O.OOt <0.0002 <0.0002 <0.0002 <0.001 <0001 <0001 •0.001 <0.0002 <0.0002 <0.0002 
211 203 20.5 4.34 3-59 3.06 20.1 :io.5 20,5 196 • .1& 3.29 4.32 



Yanoofd.t Pit• 200~ to 2008 Monllor1ng Rtsults 
RESULTS OF ANALYSIS 
D•pth(m) r 3 5 .. "' •• D.1 1 J G 10 20 30 1 1 1 J G 15 JO 40 1 J G 16 JO •o 

vr 1m VP:lm \.<P!m vPIGm VPJOm VP•Oo> VP. I llP.~ VP• vr _ 1SM Vf1 :SOM YP_40 
VP•I VGDA VP.:IVODA VP-5VGOA VP.IS VQDA VP-SO VGOA \/P.;O VGDA VANGOROA VANOORDA Vitiigarcta v-(9 ll""90'Vo (9 V:t"!JOf~O Vonoo<do Q VOOQOl!lo C!I VGnQO<llA """11""1A v~ VAngOn1:. V~dl Ysnoord:I 

Sample U> PITQlll' PITQ:kn PIT@Sll' PIT O ISm PIT@30o> P1T@40m VP-0.1 llf'·I Vf>.J VP·) VP• IO VP•20 VP ·30 PIT1m P1T7M f.t@lm ~ :!<n •Gm - •On> @ IOI @3m GGm @•Sm c- G<'Oo> 
D•l• Sampt.d .......... ~ u.-Jun.O:. N•..o:l ~ !hlun-0) 9·.J\"1-05 l•·Sep-OS 14.Scp.05 ••&p.05 14.&ip.05 14-S•p..05 14-Swp-05 14·.!:•p-Q) """"1'0G 11•Moy«; 21.JuM>G 21"""°6 21.Jun.()6 21..Jut'i-08 21..Jun.ol 21..Ju..oG ......,-OG ~ 9-Auo-06 U..046 !Mug.()6 9""'9--06 
flm• S•mpl.ct 11·00 11;10 t7:16 17:20 17c30 17:ol0 15:20 15.30 15.38 l!t ·O 1$>111 1.s·so lG·OO IJ:30 1•:20 11:50 12:10 12'10 1 :1-~5 1l:4$ 13·00 14:05 14.20 14:35 14:•5 14.SS IS 10 
•LS S1mP'tlD 15 1S 17 18 19 20 17 18 10 20 21 22 23 4 s 1 02 113 Of 6 6 1 & 8 10 11 12 
NIUH• W•w W"1• Y""- Vv'Milf W•lltr w.,_ w .... Wl'l&f Wole< W3tet Wot et Woliff \Valot w .... w ... , W•"" W3let Willer WDlef WO!.OI w .... w .. .., w .... Wot0< Wolo< WOle< WOilt:f 

Phytle1I THlS 
Hataooss (H CACOl} Myll 

C-"""Y (uSltnll IJ20 1880 2000 2070 2140 21.ao 1880 1870 2060 ~1:')0 2150 ~lriO 2160 1780 2110 1130 1010 2120 ;1140 ZlriO Z1ri0 1260 1670 :!080 21&0 2100 2210 

l~ 
or~tt ll'V 
!Iii 7.40 1.17 8118 o.<• $.80 HZ 1,06 7 00 G.G5 S. JZ 5.~ 5.37 538 5,eo UV M2 G.17 6.~ 5.48 S.51 S.51 1.04 0.70 Ci.40 UG G.81 S.61 
Total SuiC*Mlld SOhdii """'" 4ft ~u •18 :169 0 1.9 GO.O 10.6 10.G 38.5 41.2 45.2 0 .2 • 5.6 17,J 320 OU 14.7 30.1 35.3 37.3 ,. 0 Q .O 10.J 22.3 JJ.1 32.3 33.7 

Dltsolved Anlont 
AJIUUlf\rly-TOI~ CflCO' "'!I"- 24 8 • 2 ,o , , 0 13.2 10.4 10.7 128 128 9.0 8.1 8.2 1.2 1.8 oc.o <2,0 zu 30.4 47.4 47.8 37.0 ~j.O llJ.lj II.I 12.7 IZ.G 11.5 19.1 
Sutptu-1• S04 mg/\. 732 1130 mo 1290 1330 1JGO tl!JO 1200 mo 1420 1420 , .. ig ••JO 11JO IJ90 0641 mo 1'410 141 0 1440 ·~30 071G 1040 1370 1'50 1450 1450 
Chlon<l•(CJJ moll 
Jlluorldo(F) •'tl'l 
9rom.do(Btl "'9'l, 

Nui11int111 
Ammqnl" N lt"'fl"n N nWJll 0.100 0.420 0 ,470 o.r;oo o.&90 0.550 0 .400 o.•GO 0.500 0840 Oil;!D O,OJQ MOO 0,JGO O.G&O 0 .167 0.407 0.5110 0.551 o.~z O.~I 0.174 0.271 0.505 0.502 U.5'2 0 .51" 
NitrDlo N•lrogen N moll 0.184 0.055 <0.050 <0.050 .c0.050 .rQ.050 <O.OSO oi:0,050 •QU:SO 'OQ:MJ <0.000 <0.000 <0.050 0,049 0.032 •0.12 <0. l i ..:o 12 <0.12 
Nittlte Nillogen N moll <0.010 <0.010 <0,010 0.015 4'0.011} t10.u10 .-0010 0013 <OO IQ O.OIG 0.019 0.010 0.011 0.002 000~ <Q.QZ$ <!Q,Ol!) <Q.OZG <0.02S 
N1Ut11h'N,1111ta Nitrug:an N n9'L 0.0000 <QCJ;!G 0 .0714 0 .038 <0.025 .c0.025 <0025 <0.02~ 00~14 O.OJJ7 <0.12 <0.12 <0.12 <0.12 
o .. aatvlld Dftho..f'hD•l'f'-tt'" p mg/I. ~0.00 10 <0,0010 <O.OO lO <C0,0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 4 .0010 ~.0010 •0,0(llQ D.OQ10 <0.0010 <0.0010 0.0026 0.0013 0.0011 0.0012 0,0014 0.00 1~ 'lo,ocno <t0.0010 <0.0010 <0.0010 <0.0010 <00010 
ToLitPMsph.llt p moll 0.0038 <0.0060 <0.030 <O.MO <0.030 <0.030 <0.0020 ooo:io O OOIO oooz~ 0.0027 O.OOJZ o.oozz 0.0094 0.011 0.0051 O.OOd 0.0DM COCM 0.0138 0 .0069 <0.0020 <0.0020 <0.0020 <000~ <OOCQO •OOOZO 

rolal Mtlalt 

Alumlnum ToN moll 0.038 0.068 G.058 0011 it.j14 a:z11 0Q7J DOlO 0.027 <0.000 <0.050 <0.050 <0.050 1.070 0.1'1 0 101 0.503 0.162 0.133 <0.40 0.1-41 0.053 0.118 0 0 1 o. •114 o.n 0.17G -· T.sb •lQll. <0.0020 <O OOIO o<aoo:ro •OOOlO "OQO~ <O.oo:IO .ttO.OOlO <00020 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0020 <00020 "-00020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 ~0010 •O.COZt! '<0.0020 <0.0020 <0.0020 <0.0020 

"""'""' f-Aa o'!)ll. .tt0.0020 <Q.OOZO <0.0020 <0.0020 <O.OOSO <0.00'.,0 <0.0020 <0.0020 <0.0020 <0.0050 ..rO.OOSO •O DDjG <D 0050 0.0287 0 .0022 <0.0020 <0.0020 <0.0020 <ll.0020 • 00020 (Q,0010 <0.0010 <0.0020 <0.0020 <0.0020 <0.0020 <0,0020 - T· Oo moll 0.0~10 0.0)47 0.0278 0.0254 0.0284 0.0'.liO 0.0103 00208 0.01&$ 001'7 0.01:13 0.01~ 0.01•8 0.0385 0,0259 o.ona 0.027~ O!lil~ 00202 0.0ZG7 0.0262 0.0249 0.0259 o.~ 0.0211 00'04 OOZIJ 
Bf.ryliUm T•Oo moll <0.010 <0.010 <0.010 <0.010 <Q.025 <0.025 .-0.010 •OOID (0010 <0.02~ <0.025 <c0.0Z6 <0.025 <0.010 <0,010 •o.i:no <0010 (0010 <0.010 <0.010 <0.010 <0.0050 <0.010 •QQ10 •0010 <0010 <0010 
9dMum T.So moo. c0010 <0.010 •0010 .ttOOID '0.02~ '<O.OZG "'0.010 <0.010 <O.OtO <0026 <0.CJ;!5 <0.025 "O.OZS ..:0010 ..:0010 <0010 <0.010 <0.010 <cQ.OtO <0.0\0 40,010 <00050 •.Q.010 '<0.010 <0.010 <0.010 <0.010 
s ..... T-8 ~ ..:o-io • c:!O <020 <0.20 <O.riO <O.riO <0.20 <0.20 <0.20 <O.SO <O.SO "'O.SO <Dfta <020 •0 20 <0.20 <0.20 <0.20 <0.20 <0-'0 <O~ "0, 10 <O.ZO <0.20 <0.20 <0.20 <0.20 
c-... T-0! moll 0.07'0 0.0909 0 .0979 0 .105 0.127 0.129 0.0854 0.091' 0.101 0,110 Q 114 1;1,124 p, tlG O. IGZ 0,120 0047 0.1~ 0.110 0.1~ 1 0 1240 o. m 0.106 0.120 0 .11 1 0.120 0.110 0,110 
~ T.CO moll 150 237 252 240 250 248 240 245 'SS 2:>3 271 zso 281 202 269 121 ~ ,~, ZGJ Z4G 299 137 m 245 240 ~!il ZH 
Ctwomoum T.ct • <0.010 <11.010 •0,010 -0011) <O.Di.5 <o a<:) (Q,010 <0.010 <0.010 <0.025 <0.025 <0.025 <0.025 <0.010 ..:u.010 ..:Q.010 <0.0 10 <0.010 <0.010 <O.OtO <0.010 <0.0050 -0,-010 .;(IOI!;> <0010 <0.010 <0.010 
c-. T.Co mg/I. 0~11J om 0.000 O.Gll9 0 784 0 .789 O.A91 0 .517 0.683 0.719 0.781 QJOI a,742' 

·~· 
0197 0.144 0.045 0.758 0 .755 0.117 0101 0.331 0.644 O.GG4 0.731 0.733 0.733 c.,,,... T.Cu mg/I. COGSZ O. IJZ o.•zo 0,231 0.439 0.446 0.0063 0.0073 0.0745 0.12-4 o ... ;o3 ·~~ O(>OW HJO 0.091 0 .235 0.612 0 .10 0.148 0, t4G 0, 14<1 0.149 0.408 0.159 0 .123 0.12 0. 1220 

Iron T·Fe mg/\. 0 .428 4.81 18.4 24.0 37.7 48.8 3.37 J.sa 3US • O ! .t9.t 45.J 40.3 30.500 34.SO oe.a 23,4 ~·5 33.0 34.20 38.Z 00.6 iO.O 29.0 41 .0 • 5J •zo 
Lc>d T•Pb mg/\. 0 .0115 0 .0107 0 .0052 0.0045 o.o.a1 o.o.n D,000. 1>0114 00100 0.00:.G 0 .0 180 0.0208 0 .0223 0.0975 0 ,01" 0 1))04 004$$ 001~3 0 .0178 0.0270 0.0281 O.Ot17 0.0371 0,0~ 11;1 Oo)h 00' 10 00430 
Llmlunl T-lo m$fl. 40.10 o(Q,10 ll(Q,10 tt0,10 -.0.2~ <t0,23 "'0,10 <0. 10 <O. tO <0.25 <0.25 <0.2!t <0.25 •0,10 <l) 10 <O.tO <0.10 <0.10 <0.10 <0.10 <0.10 ~o.osa o!Q, !O .-.o.•o <0.10 <0.10 <0.10 
M.-g11tc1.1urn T-Mu mgll. 11(17 932 909 97.8 100 IOI 8G.9 89.7 104 104 109 113 110 OGZ \ 10,0 048 087 098 111 104.0 12 1.0 :IU 017 10J 10G 108.0 106 
M~n1Jnne•u, T·~o mg/\. 23.0 33.0 37.1 39.S 43.8 43.9 31.3 32.8 •OJI •q 44 0 47 ,0 O .• J4.B 47.8 07.9 0.2 51.4 49','I 02.30 ti2.2 ZZ.G JU 44.0 47.1 48,1 41.0 
Mol~bdcnurn T•MO mg/\. <0.0010 <0.0010 •0.0010 40.0010 .11.oois ~O.OOiS -t0,0010 "(JOOllJ <00010 <ll.OOZO <O.OOZG <0.002& <0.0025 <0.0010 40,0010 •0.0010 <OQOIO -:0.0010 <O,OOIO <0.0010 <0.0010 0.00284 40.0010 O.O/l?O u.00~3 00011 0.0021 
NlcJtol T•NI • 0.373 0.57' 0 ,630 [)0411 D,710 0.100 (l,44J 0400 O.GIG 0.04• O.G91 0.733 0.668 0 .5.U o.1as O, IJI o. ~oo O.G&I O.Glffi 0.000 0.704 0 .337 0,4811 o.uo O.M< O.G7Z O.G7t 
P 1.o:r.1thOfUfl y.p m9'1. •o.3u -.o.:M> <O,JO <0.30 <O.JO <0.30 <0.30 <0.30 <0.30 <0.30 "0.30 <0.~0 • O.:)O •000 <0,30 <O.JO <0.30 <11.30 <0,30 .-o.~ •0,60 .._U,Jq <0.30 "'1:0.JO <0.30 <0,30 <0.30 
fJ0Ln 11111.1m 1-11 nu)ll -.2.0 z .o J .O 2.7 2.8 3.5 2.7 2.6 2. 9 31 3.8 :I) J.O <4,0 3.G <2.0 B 2.7 3.0 a.u <C'4 ,0 .of2,0 2.2 3 .0 2.9 3.1 , ,0 
Selenium T.S. mg<\. ~0.020 <0.020 <0.020 <0.020 <0.050 <O.OSO <0.020 <1'00~ oCDO'>D oCQ ,O~ 'l0.0:KI "'0.000 <lf0.0GO <0.020 <0,020 <0,020 4(1,020 <0,il<!D 'l0.0lD <0.020 <0.020 <0.010 <0.020 <0.020 <1'0.010 •O 010 •0021) 
!U ~GOO T-Sl nogll 2.•8 2.90 :S.1fl :IOll l:Ji ~,JI 2~ 24~ 3.ZO J.JG 3.53 3.G2 3.•5 3.38 ~.41 Z4J J ,11 J, ' " J.GG J .36 3.59 2.1• ~.ilO ~.~ 3.34 J .•o 3.30 
91 ... T.Jlg mvit .i;0.000?0 <O tl0010 (Q 00020 .. 00020 <000050 -.o.00030 "'o 00020 <000020 <0,00020 <O.OOOSO <cO.OOOSO <0.00050 •11.00050 40,00tl'° ... a DOOlO <O 00020 0.00098 0.00092 0.00049 0.00084 0.000&0 .-a.aoo,o 0- -.o.~o ... 0.00020 <0.00020 <0.00020 
$Odium y...,. nWJll J ,O • .G G.J 4.7 4.8 5.9 5.• SA S.4 S.3 8.7 s.n ~o M 0.1 2.1 4.S u 5.3 5 .2 GO J .3 4.0 S.4 S.2 S.7 S.2 
$1ronhum T·Sr 09\. 0 .80J , ,14 1.21 1.23 t.36 t.34 t.11 1.25 1. 18 I.)' 1.;!1 q~ 1.20 1.J20 t.48 0 .31 i.'!9 t.53 via 1,$10 t.:12 0.88 t.06 t.40 1.45 l.d 1.44 
Ttloll<lm Ml mg/\. <0.0020 0.0020 0.0022 0.0023 <11.00Stl ... o.oosa Ooozt D002J 0002J itOOO:.O <Q.0060 <O 0050 <0.0050 0.0022 0 .0023 ~o.mo 0.00ici 0002-4 OOOZJ O.OOZl 0.0024 0.0029 0.0026 0.0013 •0013 D0023 OOOZJ 
Tin Nin • <0.0020 <O.O«nO <0.00'.il) <D.OdlO •D.00$0 ... 0,005Q (Q 0020 -.o OOlO <O 0020 <O.OO!IO <O.OOSO "'1:0.0050 <0.0050 <0.0020 •0.00:>0 •00010 •00020 <O.OOZO <0.0020 <0.0020 <0.0020 <O.OCUO <O.OMO "'0.0(l)O <Q.oczo <.O 0020 <O 0020 
fiLArvum T-11 mg/I. "po10 "OOH) <0010 <0.010 <0.010 <O.GIO <0.010 <0.010 <0.010 <0.010 ~.010 <0010 ..ro.OtD <.00?0 <0010 <0.0 10 <0.010 <0.010 <0.010 .. --0.010 "0.tl~ <0010 ..:0010 <0.010 <0.010 <0.010 <0.010 
UmN\1"1 T·U l1'g/l O.oooti9 0.00043 0 .00034 0 .00035 0.00060 0.00074 0.00023 0 .00034 0.00027 <001)0$0 •D~ -.o.~ <O.OOOIO 0.00430 0,00054 0.00051 0.00170 0.00044 0.00050 0000$0 O.OOOGO 0.00041 0.00168 0.00050 0 .00054 0 .00050 0 0005S 
ViH\3diurn 1·V moll <0.020 <0.020 <0.020 <0.010 <0.050 <0.050 <0,020 <11020 .-0010 · •~ID •.11.~ '<O.OSO <O.OriO <0.020 <0.020 <0.020 <0.020 <O~ o(QQlQ <0.020 <0.020 <0.010 <0.020 <0.020 <1'0.020 <O~ ~ooto 

ZJnc: T.Zn moll 7•.0 109 
,,. 131 1.oia 140 &1.11 017 122 m IJ7 t4G 134 134.0 16'.0 OS I ,.. 

HlO IU 170.0 170 072 099 133 147 ••9 142 

Dluotvtd Mt11!1 
l,AJuminum Q.AJ mg/I. <0.020 <0.020 <0.020 <0.050 <0.050 <0.050 "OOSO OH• 0000 0.110 0.455 0.117 0.112 0.118 0 .114 <00•0 0.10$ 0090 0.100 c.cm 0.096 
!Anlunony ~$b mt>'l <0.0020 <00020 <0.0020 <0.0050 <O 0050 •0 0050 •DOO.)O -00020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <O~ <00020 ~00010 <OJ I020 "'1:.0.0020 <0.0020 <O 0020 <O 0020 
11ne ... 0-115 mt>'L <0.0020 .. oom o1000'° ••0050 '<OOD:OO "l0.0IXIO <0.00!;0 <0.0020 <0.0020 <0.0020 <0.0020 •0.ointl -.o~o <O 0020 <0.0020 <0.0010 <0.0020 <0.0020 <0.0020 <(0 0010 <Ocmt> 

B°""" Ooll.l mt>'L 001si 001411 0014$ 00126 O.CllG 0.011• 0.0112 0.0'.175 0 .02•5 0.0112 ·~ 0Qi$e C.OZGZ o.oz.n 0.0242 0.0225 0 .0248 0 .0224 0 020li OQ;!OCI 00199 
8flf)l&11il a.a.. mp'\. 't0.010 <0.010 <0.010 <0.02!t <0.025 <0.025 <0.025 •0010 •0010 <0.010 <0.0 10 <0.010 <0.010 <0.010 <0,01 0 <O 0050 ·0010 ..:0010 ... 0010 <0010 <0.010 
(hsmulh 0-0> l1'g/l <0.010 <0.010 <0.010 .t0.02!t •11.~ •0.Qi5 <0026 "'1:0010 <0.010 <0.010 <0.010 <0.010 .. 0.010 40010 <0.010 '° 0050 

-.::O.OtO <0.0 10 <0,010 <0.010 ~.010 

DO<Ol1 D·D mt>'L <0.20 <0.20 •0.:IO •l;l~Q •lj 50 <VGO <O.GC <0.20 <0.20 <0.20 <0.20 .-0.20 <D:IO '° zo <0.20 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 
C-m O.cd mg<\. ·~~ DOl!i9 0.11) 0.120 O. llG 0.117 0 .111 0 .1511 0.116 o ... a 0.1)1 O.HG o.m 0.1240 0.123 0.108 0.119 0.10!> 0,111 0 110 O. ll J 
CA1c1.1m o.c. "'f'L Z'1 230 270 260 279 293 272 211 2lO 121 ZIJ Z3G 258 249 259 138 170 2• i 2~1 2GI 247 
Ctvom1,1m ·~ mg/I. <0.010 <0.010 <0.010 <0.025 <0.025 <(0.o~s <DQ25 <0.0 10 <0010 <O.OtO <0.010 <0.010 <0.010 "'0.0lC .._0010 -.0.0030 <t0.010 -0.DIO <0.010 <11.010 <0.010 
Cobol! o-<:o mg/\. 0.502 0.4!M 0.698 •~s 0,7 .. H 0 727 0.1ZZ C.647 0.78G 0.141 0.615 0.733 0 .7&0 o.m 0.101 O.J44 0.623 O.GlO 0.126 0.724 0,101 
CoPllO< 0-Cu moll 00014 00011 OOG<Z 0 109 0.0717 0.0765 0.0747 1.310 0.081 .,n OMii 0 .13G 0. 146 0.140 0 .138 0.107 0.372 0.153 0,1,0 0 •i 0, 1120 

'"'" 0-F• mg/\. O.AJ7 OJ9Ci IG.J 18.8 20.7 22.2 10.6 238 :u ,10 D:i.1 ZZ.9 27.0 34 .4 32.00 32.8 <(Q.OSO 07,0 20.0 •2.2 42.5 •t.• 
L.11Htd (>.llb ~ <0.0010 <0.0010 <0,0010 ..::00025 <0.002S <D,olliS •ODOl5 0.03410 <0.0010 0 .0126 O.Ol26 O.oo.19 0.0092 o.01sg 0 011~ 00000 001JO O.OIJG 0.0J l2 0.0361 0,0356 
ll1hlim D•U mg<\. <0.10 <1'0, tO .t0.10 <1Q '2~ <O. Z~ <O.ZO <0.20 <0.10 <0.10 <O.tO <0.10 .;0.10 "0,10 ~j lO <0.10 <O.or.o <0.10 <0.10 <0.10 40, 10 .-0.10 
M30nDitum D•Mg moll tn.O ft51 106 100 llJ 117 107 87.0 109.0 40.1 ~o 090 108 103.0 104.0 58.1 078 cm 107 •OM 103 
Mllf11)nmtt• ~Mn m9'1. 32.D Jz.G 4Z.e 44.I 44.2 o .s 42.8 3U • !.O 07.D 40.1 49.4 51.7 51.•0 5t . l '3.0 :)(),0 •3,o 47.J 47,7 •G.O 
MIJl)'bd1111,1m ().f.tq mg/I. <0.0010 <0.0010 <0.0010 <0.0025 <0.0025 •0.002!» •D 0025 .. 00010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 "'0,l)OIO 0.0020G -0.0010 0 0027 o.oozz 0 .0018 0.0014 
NIGll:'I !Hit moll o.~ 69 0.461 0.&48 01'.Sl'.ICI COG2 0.G7Q O.O:J9 0.687 0.729 0 .128 0 .5511 o,ass o,apg O,OGI O.W O.JM o.•n 0.623 0.663 0.683 G.650 
PhOspnonn: o.p '"lf'l o(Q30 ... 0.30 <0.30 "'1:0.JO <0.30 <0.30 <0.30 .t0,60 <0,!)0 of_():)Q <0.30 <O,JO <O.JO <0.30 <0.60 <0.'lO <0.30 <O~ <030 <O.JO "'O.JO 
PW,t.IUtn Q..t( mfl'I. Z.8 Z.6 3.2 3.0 3.3 3.5 !1.1 « .O >.S •2.0 2.4 2.6 2.9 2.0 <4 .0 .r.i.o ~. · H 3 1 3 2.9 
~9'enium 0-Se nWJll <0.020 <0.020 <0.020 .-ooso .tOOSO •.Q$ <00~ <0.020 <O,OZO <0.020 <0.020 <0.020 40.020 •11020 ,0.020 ,0,010 "'0.020 <0.020 <0.020 <0.020 <O.m 
Sllcon O.S1 moll 2.45 2.2• 3.~8 l -'2'2 3 • J J.03 3 .24 J.23 3.56 2.42 1.1!1 1.0& 3.• $ J.27 3.00 2.67 2Jl3 3.21 3.37 3.S7 3:10 
S4.., 0-J.il "'9'l 'l.0000211 "'000020 <O 00020 <0.00050 <O 00050 <O.OOOSO <0.00050 <0.00010 <O,OOD:!O <0.0oozo 0 00067 0.00118 0.00063 0.00098 0.00100 ~00010 0.00068 .r0.00070 <D 00020 "'1:0,00020 <0.00020 
~odium o.... mgn. 5.7 5.2 S.9 5.3 8 .0 8.1 s2 o.• G.1 2.1 4.7 4.6 5 .3 5,3 so J2 c,o GZ :u; 5.3 5.0 
Slronl•urn 0-Sr l1'g/l 1.29 1.27 1.32 I," 1,3;) 1,JQ I. JO t.J90 1.45 0.80 1.26 1.47 1,4!1 1 •711 1.47 0.89 I.OJ 1.42 1.42 1.A3 •.3~ 
Th31 .... m o.n l11o/l 0 .002• coon OOOZJ <O.OOSO <O.OOSO <0.00"..0 <0.0050 0.0023 0 .002• <011112• oooz• O.OOZJ 0 .002J O.OOZ• 0 .0023 0.0028 0.0026 0.0022 00022 0002J 00021 
T1ft D.Sn mgn. <O.OOZO <00020 <0,0020 <0.0050 <0.0050 <O.OOSO <0.00SO •00020 •00010 <VOOZO <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 .-o.ocno <0~ <0.- •o oozo <0.0020 <0.0020 
r11:vi1urn 1).10 l1'g/l <0.010 <0.010 <0.010 .,0.010 4Jtl10 <001Q (0010 <0020 <0.010 <0.010 <0..010 <0.010 <0.010 •11010 <0.020 "-0.010 '1..Q.OtO '<0.010 <0.010 <0.010 <0010 
Ur..MJm o.u moll <0.00020 <O.Q0020 •0.00IOD •.OOOOIO •.D.000)0 'l0.~ <O.OOOSO 0.00253 0.00036 0.00042 0.001&4 0 .000.0 0000.G 00006Z 0.000~ 0.00018 0.00121 0.00050 0 .00050 0.000.8 0 00051 
l/Anad11.1M o.v "'<JIL <0020 <Q.020 <0.020 <O.OSO <O.Cl'..0 <0.050 <0.050 <0.020 <0020 (0020 <O.OZO <O.CZO <0.020 <0.020 <0.020 <0.010 <0.020 <0.0?0 •QOlO <0.020 <0.020 -o-,?n nWJll !M.O 92.5 133 130 138 1'8 '"" 1J80 1G1.0 OJO 140 161 168 187.G ,,, 0'3 119' • J• 148 139 1 ~6 

L 
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V~glilr~ P11 • lQO:J ,., ;zgg1 M~mU1&1!1ng R• 
RSSU~TS OF ANALYSIS 
Otplh(m) I 3 6 16 JO 40 1 6 16 40 1 g . ,. 

'" •• I ~ ~ I J 5 is '" •o 
VP·1 \/P-3 \/P-S 

11P_1$ VP_lO vP_40 11-1 V·' V-1" \1"""0 VANOORDA VANOORDA \/ANQOflOA 
VP _I (v119"1P. V?_J (v'9d1' VP'_:) (vOIJ!'OO (¥1l!J'd0 ["1'1!1!'dD (m<J!"d• VANGOROf\ VANGOf\Of\ VANGOROf\ VANGORDA PIT L.Al<E PIT l.AKe PIT l.Al<U 

~!!'!"lplt 10 tg lm> @3m) @Jim) l!l l~ml @JOm) G~OIT') @IM G~M GI~ C4D"4 VPL•1M VPIAM VPL-SM VPL-1SM VPL·~30M VPL-40M @1M @3"1 @~I K.2~~1 1m:;oo ~23509 1<23510 K23Si1 K235t2 
Dito Samptod 1S-Sop<J6 15-S.J>OO 15-SoJ>-(16 15-SoJ>OO 15-Sop<JQ 15-SoJ>-(16 21rMar•07 2G•Mill.07 2G•Mor.01 26-MDr.07 12.Jun.07 12.Jun.07 12.JulM>7 12-Jun.07 12-Jun.07 1:i-Jun-C1 5-Str-ot !J-~p-01 >Sep-01 11/G/tl8 11J6/08 11/8/08 11/0iOe lli!We 11/&UB 

n Tim•S•mPl•d 1'4:15 H :20 , .. ;2tl , .. ~30 14:50 1$:1S ;o.oo 10!12 10:25 10AO 1~55 11;(J$ 11;;zl) 11~ ,.,,., 12:00 13:00 13:16 1J:25 
A,l.$~p!tlg 1 0 u 10 11 12 ~4ll11.11U-9 1.1911)10-10 "4[1 11JIG-11 l4911JHHZ L~le:JZl>-1 L6tMZti•2 LSl8526"J l!i18526..f LS18S2S-5 LS1852S-O LSS1912-1B LSSt!J12-10 LSSHU2-20 1•112t1v Fl 12779 Fll7779 Fl12719 F112179 F11277!J 
N;iilurt WatCf' WOJicr Waler Wnter WB!ar Waltf Waler Waler Wotor W;Her Wai or Woier Wmtt Wi ltW W111at WM!ar Wftl@r Wol~ Wnlor 

PhyllDal TtSC'I 
Hardness{.,, G.l003) 588 897 7~ 12(1Q 11PI) 1200 719 JIJll 109 650 813 811 J110 1z10 !ZJO 
Conc11,1c:tivi1y (1.!~) 13$0 1;\40 ;i020 2080 2100 2100 11QO 1810 ~"40 mo 111)0 HJ(IO 1370 20'0 20JO 2000 IGJO 1630 1050 "'"" 7.J>!>Q 2000 2200 2200 2200 
ORP 260 480 640 180 170 160 4'.l(I 430 420 
pH 7.06 6 .92 6 .11 5.94 6.88 5.83 7.41 6.7J 6.2J 6 .4J 02 J.55 3 .'4 5.85 S.06 S.07 tft7 Hl H1 J .J J .2 3 .2 5.7 8 ~ 
Toi.JI Susponda-a Solids 5.1 4.6 33.9 36.6 39.9 39.9 <3.0 <3.0 39.9 58.5 .i:~l.O 8.7 OD )1,o .. 1 43,3 J .I J .1 3.8 12 6 ND 28 " 3' 

l;llnolvtd Anions: 
Millinity•Totoll CaCOJ 13.6 13.7 14.1 13.1 14.S 13.7 NO ND ND 1.1 3.0 2.8 
Sulpl\n!O 80. 794 785 1~30 1500 1400 1-480 627 959 100 1430 693 858 Q07 1"4~ l•!lQ 1470 900 881 90Z 836 !180 1100 , .. oo 1:iog •600 
Crol<lrida (Cl) "0~ <Q,$0 •0.50 ... p,~ <Q~ <O:;Q <O.~ <10 <10 <10 <0.50 <O.SO <O.SO DO ND ND NO ND 0.6 
f/Jy91Kj1J(il ) 

Brom!dc (Bf) tj).050 <0.0~0 .o:0.050 <0.050 <0.050 <0.050 •-0.050 .i:1 .o .i: ; ,o •1 .0 11.00$0 ~00~ <Oo:;o 

Nu1rlontt 
AMtnut\UlNlln7t1v11 N 0.189 0 .180 0 .80! 0.804 ii.5!).< ll,567 0.1~ 11.1111 0,1G4 o.5o7. 0.000 0 .608 0.127 0.131 0.124 0.114 0.16 0,111 D.43 (1) O•l( I) 0.4~( 11 
N ~roto fol"19'J!tll N 1,1111 0.16 0.08 ND NO ND 
N ~ r1tc N•l/OIJCn N ND 0.008 NO 0.007 0.009 O.OO'J 
NitritaJN1volo N1tToaan N 0.0489 0.0466 <0.0050 <0.0050 <0.0050 <0.0050 1.19 0.17 0.08 NO NO a.o~ 
Oilsol'iOd oniKt-PhOSj)lUitO p ..:0.0010 0.002') <0.0010 0.0032 c0.0010 ..:0.0010 - 0.001 0.002 0.002 NO NQ Q,(JQ;J 
rQtnl f.!l'KJtipl\P!n p "'0.(IQlQ •QOi!2Q DQ3~9 Q.Q041 OQ151 Z, 1.) NO Q,l}Q$ Q,QQ1 ND NO ND 

hi•IM•IJll' 
1Yu1111oom T•N 0.010 0.1149 O.IJ I 0 .189 0.130 0 .1JJ <O,zO "),~ ~0.20 <ozg 1.01 I.~ 1.880 0.617 D.056 D.0£2 1.51 t.« U6 2.J1 J .12 J.61 0.081 0.014 0.014 
Antimony T.sb <0.0020 <0.0020 <0.0050 <O.OO!iO <0.0050 <0.0060 <11.211 <0.211 <0.20 <0.211 <0.0020 <0.0020 <0.0050 <0.0050 <0.0050 '0.0050 .i:l),QQ50 -<Q00$0 •0.~$0 NO ND ND ND 0.0004 ND 
Artut\ic T-As <0.0020 <0.0020 <0.0050 <0,0050 <0.0050 ..:o.ooso ..:0.20 <0.20 <0.20 <0.20 <0.0020 <O.Dlt.IO .i:O,QQ$Q oi;Q,OQ~ •o.!Mi'6 ... g..oo:m <O.OO:iO <O.OOW <0.0050 0.0026 0 .005-1 0.0061 0.0008 Q,l)OQ9 O.UOIZ 
0MaJm f-6-> Q02:i<1 o.<>22~ DQ2"~ (102~~ 0.022;! 0 .0223 0.0280 0.0170 0,0160 0.01 ~J) 0,024; o.ozn Q,Ql29 0.0101 0,0163 0.015 0.022 0 .022 0.021 6.0:1>17 (J.0~21;l 0.0)1 Q.01~6 0.0142 0.0141 
Oor)'ilVm T·Do "l.Q,OtO <0.010 <0.02) <0.023 <0.020 <0.023 <0,00~0 <O,!IQ:IO 11.Q,QO~ o:Q.00~0 <0.0l lJ <IJ.0\0 <0.026 <0.026 <0.026 <0.025 <0.025 .i:0.025 ..:0.025 O. OO<l~ Q.0001 0.0001 ND NO ND 
B~mulh T.SI <0.010 <0.0!0 <0.025 <0.025 <0.025 <0.02& <i:0,20 <IJ.ZQ <0.20 <0.211 -<0.010 <O.OIO <11.026 <0.025 <0.025 <0.025 ..:0.025 .. o.Ms .i:o,u,, NO NO ND ND NO ND 
80<on T-8 <0.20 ..::0.20 <0.50 <0.50 <0.50 <0.50 <0.10 <0.10 <0.10 <0.10 ..::0.20 ..:0.20 .i:0.50 .i:O.SO ~o.~ ..:1).$0 <o.:IO o:0.30 <0.50 NO ND ND NO ND NO 
Cndm1um T-Cd 0.104 o.1Dd ll 1'$ 0,120 l),l ~tl o.in 0.071 0.104 0.110 0.000 0.108 0, 1'.\~ 0,1 .. 4 0, 1119 Q,1020 Q.0911 0. 137 O. IJI O. IJJ 0.134 0.10; Q,172 0 ,104 0,09:11!1 0.1 
Cnir_,.a_"'l t.Co 15' 1~ 2~7 2~9 z~u 2G~ .. o 17~ 271 201 13~ 1:18 lGG 278 28& :m 153 156 157 .. 2 l f)l;I 179 2G! 280 296 
Ch!ootlum T•Cr <11.010 <0.010 <0.02~ <0.026 <0.025 <0.02& <0.010 <0.010 <0.010 <i:0.010 <11.010 <0.010 <0.025 <0.02S <0.02S .i:0.025 ..:Q.O~S .i:O.O:S <0.Q'!S '10 ND ND NO NO No 
Coboll T-Co 0.!198 0.398 0.718 0.757 0.700 0.762 0 .26J 0 .462 0 .719 0.70J 0 .339 0.442 U!l4 0.711 0.748 0.74S 0,46) o .. ev Q,4t}O 0.451 0 .583 D.605 0.873 0 .89 o .to1 
Cti;>pet T-Cu 0.04!>1 0 .0498 0.183 0.117 0.118 0.1 11 <O.Oto 0.041 o.;oo 0.059 0.88 1.06 1. 1j[)Q D.li{ll)Q Oot77 IJ.0792 O,TJG 0.712 0.101 1.2 1.70 ~. 1'11 0.038 O,Ql DQ2fl 

'""' '1'·1i'l!I 1,::,1 '·"" ~11.2 '411' "2 .3 ~1,9 0.1 13.0 48 .e 50.M 

··~ 
?,) 1Q~ 41 ,9 M .O GI.GOO 16.9 l&.O 16.2 21.9 )1,1) J6.~ 17.4 G~.J m::;.r 

Looo T·Pb 0.0071 0.0017 00077 0.0200 0.028G 0.02114 11.0.05o •o.~o <0.0"3 <0,050 0.089 0 . 12G o.1r;, <0.0026 0.00.2 0.005-1 0.278 0.269 0.269 Q.;)10 03J7 O.JJ8 0 ,0074 0 .00&9 0.0082 
UU"l)Jm T4.I <0.10 <0.10 <0.2S <0.25 <0.25 <0.25 0.026 O.OJ2 0 .1M7 0.049 <0.10 <0.10 <0.25 ..:Q.25 ..::Q.25 <0.25 •o.2s <D.2~ -.Q,2' O.OJ2 0.041 0.04 0 .054 0.057 0.06 
Maigno2rum T -Mg 74.7 73.8 110 113 114 110 55.8 78.9 111.0 115.0 61.2 74.9 80 120 1~1 124 0 11,? !O 79 71.7 88.5 88.4 ,, .. 118 120 
MnngAnH.• T-[t.4n ~·.2 'io.1 4:) .4 ••.2 "&.O .. !!I.a 18.2 30.6 "8.• 48.0 :/0, 1 20.: 200 4~.3 43.2 otG.J 211.2 27.0 2U 28.4 35.0 )7,3 • 5./ 4(1,1 41JJ 
Moeybdol"Um T·Mo .oi:0.0010 <0.0010 <0.002~ <0.0023 <0.0020 -:0.0025 ~o.~u ..:Q,Q:J(I o<O,Q~ olQ,1,1:\(J -:Q!)Olg -.0.0010 o:0.002:/i o:0.002G <0.002G <0.0026 <0.0025 <0.0025 <0.0025 NO ND ND NO ND NO 
l'lkikcl T•NI O.J86 O.J83 0.668 0.698 D.718 0.682 0 .211 0.412 o.so.i 0.600 O.JIG 0.39!1 0.446 0.872 0.668 0.600 0.440 O.d3 (U:)I O,J92 0.491 0.609 0.607 0.622 0 .&28 
Pho~ph0fu5 T-P <0.30 <O.JO <0.30 <O.!IO <0.30 <0.30 <O.JO <O.JO <O.JO <0.30 <0.30 <0.30 <0.30 <0.30 ..:0.30 ..:0.30 "O!\a -:Q.~g •-030 0 0 0 0 0 0 
POlAJliuifl T-1< 2.< 2..5 3 .9 4.0 3.9 3.8 2.2 2.5 a.1 3.9 .i:2.o "2.0 "2,0 3.• ~~ u 2.2 2.2 2.2 1.9 2.4 2,3 3.3 :u 3• 
!l"'nn"m r-S"' ~OIJiO 'llJ,Q20 <go~ <Q~O -:Q.O~ ot0,0~ <Jl.:/O ol"D.2Q -.-Q.jQ 11.Q,~ •.0.020 <0.020 <O.O:'lill <0.0~0 <D.000 <0.000 <O.O!iO <0.050 <O.OSO NO N!) Nt> 0 ,0013 0.001'7 0.0022 
S ~K;o11 T•SI 2.90 2.87 3 .60 J.&I J .68 J .60 1.12 :;,,12 J.OJ uo Z76 3.1J J .19 J.68 J.!i7 3.66 169 3.71 3.71 J .02 4.62 4.•G 3.67 3.78 3.65 
s~vcr T-1\g <0.00020 <0.00020 ..e0.00050 <0.00050 <0.00050 <O.OOO!iO <0.010 <O.OZO <0.020 <0.020 <0.00020 <0.00020 <0.00050 .i:0.00050 .i:0.00050 ·-0.00050 .rO,OODSD •O(IOO~ •Oll!l~ NO NO NO ND ND NO 
9!xlium T-No ~ .4 4.4 6 .8 8 .8 0.1 8,4 4.2 4.5 5.8 6 .0 2.9 3.4 3.S 5.5 s.s $.0 s.~ )O J.O 2.9 9.8 3.7 S.3 SS $.S 
9arnnlrum T-Sr 081~ U.871 1 .. 0 1.:S1 1. .. 1 1.3fl 0.884 O.!l'JS 1.330 1.410 0.10.0 O,l!!Q Q,li<J 1 Jl\ l ..J7 l.JTO 0.8J7 0.81 0 .81 0.668 0 .89 o.r111i 1-31 •.13 1,;11:; 
Th~~rn T•TI 0.0029 0.0027 <11.oo:;o 11.0 0050 <0.0030 <0.0060 •0.10 .i:Q.~ 1(0.SO "'0.50 ..:ooo~ u.~23 <O.QO'° <O.oo:;o <0.0000 <0.0050 <0.0050 <0.00&0 <0.0050 uocna1 {J,QQ I~~ 0.00172 0 .00226 0 .00224 0 .002JJ 
nn T.Sn <O.OOZO <0.0020 <11.0060 -=D.DO'i.iO <0.0050 <0.0000 <O,OJO "1.Q,030 <O.OJO <O.OJO 0.009J 0.0050 0.0222 0.02&9 0.0254 0.0278 <O.OOSO ..::O.OOSO .i:O.OOSO NO NO NO NO ND NO 
rnonkJm T-TI <0.010 <O.OiO <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.01 0 <0.010 .i:0.010 ..::0.010 .i:o,010 o<O,tHO -'.Q,D10 <t;I Q10 <00 11) 0.021 0.018 0'.022 ND 0.013 0.018 
l.framuni T·V <o.oimo 0.000;/0 D,0001!11 o<O,OOOSO O(JQ060 D,DOOSO 0.00250 O,OOS37 0.00359 -:0()00$0 •.O,QO* <QQD(l~Q U.003'7 0.003'6 O.OOJd!Ji 0.00572 0.006M 0.00715 000\llXI N~ NO 
y"~l!P" T-V -:0020 <OQ~ <Q.O:IO -tD,* <D.Q:IQ 'l.o,o;o '1(0,U~ ~Q,U,D <Q.0)0 o!Q,g.)D -:QQ~O 11.0.020 oS.0. 0~ <0.0110 <0.000 <0.050 <0.050 <0.050 <0.050 NO ND NQ ND NQ !ID 
zn10 T~Z11 07 ,J 61,0 1!13 1:14 160 1:14 06 101 168 IG:;;.o 76.1 99 107 148 145 144.0 107 104 103 118 11w I~' l fj1 172 116 

C1!1 1olved Moi•I• V-1 V·J V·~ V•1G V.JO V-10 
AJumfoom 0.111 <0.0?0 0.020 0. 112 0.107 0.129 0.058 <0.20 <D.20 <020 <0.211 080 1.64 1.690 0.05-1 0.105 0 .08 1."4!J 1.S7 1."1 2.62 2.95 a.34 162 ( 11 ND ND 
Amlmooy O..Sb <0.0020 ..:Q.0020 .i:0.0050 ..:0.0050 <0.0050 ..::0.0050 <0.211 <0.20 <0.211 <0.211 <0.0020 <0,0020 <0.0050 <0.0060 •0.00$<) <(Q,~Q o:Q,QQ$) -:o.oo:i.o <O,~ ND ND NO ND ND ND ........ D-Ao 1(1)._0Qi(J •o OQ;iQ •0.~:!D <OQQ:l<J <(J.OQ$Q ,;;g,Q05Q <0.20 ..:0.20 .i:Q.20 <0.20 <0 0()20 -:a.mo <0.00$0 r(l),00"3 <0.00$0 o:Q.00:10 ..:o,oor.o <0.0000 .oi:0.0060 0.0019 0.0039 oQ!)41 D.li(IQ' QOQ(l7 0.0007 
D...im O·Dil 0 .0221l 0.0213 0.02J7 0.022G 0.021G 0.0219 0.02&<> 0.0110 0.0 17Q 0.01JO O.OZtl:I 0.02J! 0.02t:J 0.0172 0.0146 0 .016 0.023 0.021 0 .021 o.o;i; o,Q:u;ar, O.OJOS 0.011~ 0.01211 0.0126 
B~ium 0-80 <0.010 <0.010 <0.025 <0.025 <0.025 <0.025 <D.0050 -<0.0000 .oi:o.oo:;o <O.OO!iO <0.010 <0.010 <0.025 <0.025 <0.025 .i:0.025 ..:Q.02S <0.(1~ o(r),tn~ O.DDO<I 0.0006 0 .0007 ND ND ND 
Biin'IUlh Q.81 ~0. 010 "'°.010 <il.02S ..:0.025 <O,O'S .i:Q.ti25 <0.211 <0.20 <0.20 <0.211 <0.010 <0.010 <0.025 <0.0'2S .i:0.02S 'l!:O.ois oi:D.O:l~ <0.025 <0.02~ ND ND ND ND NO ND 
l}l}l'on 0-0 <Q.f:D •Q20 <IMO <O!XI <Q.~ oil;l,$1;> .i:O.iO .i:0.10 '1!:0,10 ..0.10 <0.~ oCQ.iQ <O.:iO •o.~ -.:0.00 <11.~ <0.60 <0.60 <0.50 ND ND NO NP NI) !'P 
Cadmklm o.cd 0. 104 0 . 10>! D. 114 D.121 0.110 0.1 '16 o,Qt.:) 0,110 0. 121) O.Oilll Q,1QO o. m 0.13' 0.110 O.IOJ 0 . 101 0 .138 0.1D2 0.127 Q 141 O. l~UJ 0.171 0.0940 0.0876 0.0695 
Colclum o.ca 151 Hi' 260 266 263 271 IJ7 19J 285 290 136 rn.1 161 280 282 281 157 155 156 1'4{i 16J 1G7 258 271 279 
Chromium O.Cr <0.010 ~.010 .i:Q.025 <0.025 .i:0.025 .i:Q.025 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.025 <0.025 .i:0.025 .i:0.025 <Jl,~s 11.Q.OZ$ ~1102~ NO ND ND ND ND ND 
Cnlu1/I o~ o.,~o 03$1 Q.74e o.n; o,15i 0.1!;0 0.259 0.457 0.742 0.885 o.~1 0.441 0 ,4${1 0,'14r;I u.1$9 0,711 0.41!0 0.466 0 .46J 0.47 O:S-18 0.576 0.837 Q,86) Q.~11 
Coppor O..C:u 0.029G 0.02112 0.104 0. 114 0.110 0 . 109 otO.OlD 0.01~ 0.112 Q.0'3 0.6J 1.08 1.0600 0.0871 0.078J 0.0769 0 .736 0.701 0.702 1.2~ MIU 2.0, 101 (I) 0.027 0 ,023 
Iron D-l'o 0.309 0.165 29.9 40.4 40.9 ~2.6 <O.OJO I J .3 49.6 ~9.40 9.4G 6.54 8 .9 46.7 50.0 50.4 15.8 15.3 t!j,S 21.7 27.7 3J.2 41.8 50.2 50.4 
La BJ 0-l'tl .i0.0010 <0.0!)10 ..:0.0025 0.0074 0.012!) 0.0140 <0.050 <O.OSO <O.OSO <O.<lSO 0.083 0.128 0.14 ... o.oo~!i O.Oo~O ii~ 0211 02GG 0.203 O.J25 0.335 0.351 10.6(1) 0.002') 0.00, 
l.llhll,µ'n O·l' <0.10 110,10 11.Q,:Z' oiD;&':t -.:Q._2~ 11.0.l ;t 0.025 0.038 0.05-1 0.0-4!J .i:o,10 .i:0.10 <ti.~~ <O.~~ <Q,2~ <0.2~ ...:0.2:; 4:0,2~ <0.2G 0.032 0.03S O.O)g 0.0$1 Q,O~ o o~· 
~a111um 0·~1'J 72.0 12.9 100 114 111 113 ~?. 1 G2,G 119.0 q 7,0 r;o,9 7J.9 71 121 119 120.0 79.6 78 71 80.0 7',11 DQ G 10CI 110 113 
Mang'100SO O.Mn 26.3 26.0 44 .7 46.~ 40.0 45.5 18.4 3 1.3 48.5 •6.5 19.2 2fi.7 26.7 43.8 45.8 45.4 18.1 ~.6 i ll.) 29.9 3J.8 35.2 41.8 45.2 4&.2 
Mof)'W~rnurn D..t.lo <0.0010 <0.0010 <0.0025 <0.0025 <0.0025 •-0.0025 <0.030 <0.030 <O.OJO <0.030 <0.0010 <D.0010 <0.0025 <0.0025 •0 0Qi5 •0~$ <o.OOi' -:O.OQ2) <00023 NO NO ND ND ND NO 
N-1 fl-«• 03'2 o.~7~ Q,002 0 71Q Q.1\32 o.ovo 0 .:170 0,41'° 0840 0811 0,)03 0 -'01 0.111 0.0~2 Q.i;GZ 0.6~7 0.443 0 .4 29 0.422 0 .405 0.483 o .~f!< 0,57 Q.~9(! Q012 
Pho>phorus O•P <O.ilO <0.30 <0.30 <O.JO <0.30 <0.30 <O.JO <0.30 -.t;t:;JO <O.JO 11.0.JO <O.JO <O.JO <O.JO -<O.JO <0.30 <O.!JO <0.30 <0.30 0 0 0 0 0 0 
Polll~Mim D·K 2.4 2.4 3.8 3.9 3.6 4.0 2.J 2.1 4.1 3.9 ~z.o <2.0 <2.0 3.3 3 .3 3.3 2.3 ~.1 2,1 1.9 2.6 2.1 3.6 1 7 J .8 
~alau\auT'! (>-!;" ... 020 o(OOiQ .i:uo~ •OQSO •g,O'° <0.0$0 <0.211 <0.20 <0.20 <0.211 <0.020 ..::Q.020 .i:Q,050 .i:OQ$0 •0.060 <Jl,QSQ 4'0,D~o <Q,Q)Q <OO:;Q 0.0011 O.OOi 0 .001 00009 0,0011 0,00Q/I 
5411;911 O-$i 2.79 2.79 :JO 3.00 ::u!.'i J.)9 Hl '.l,d 4,10 H8 2.73 ~-Oil :;J,;'11 J ,,7 J.00 3 .52 3.75 3.69 3.69 3.45 3.7B ).~l U5 ~-)O :}d 
Sivct 0 .Jlg <0.00020 <0.00020 <0.00050 <D.00050 .o:0.00050 <0.00050 <O.DZO ..:0.020 <0.020 <O.D20 <0.00020 <0.00020 <0.00050 <0.00050 <0.00050 ..::o.oooso <O.OOOSQ .:0.00050 .r0.00050 ND NO f'ID ND ND NO 
Sodium 0-N• 4.3 •.3 8.11 67 8.• 6 .8 4.2 H 6.1 5.9 2.9 ~.4 3.S S.5 s.s s .s 4,0 ) .1 ) ,lj J .2 3.8 S.0 ( 11 5 .S 5.4 5.5 
S~Qnl lii.11!1 M< 0,!IO~ ll.6SO 1,41: I)$ 1,)$ 1.3$ 0 .870 1.020 1.3BO 1.360 0885 Q,707 o.tn 1,3G 1,JI l .J:;o 0 .84 D.80 0 .79 0.669 0 .87 0.86, L34 1.39 qa 
TMl~m O•TI 0.0026 D.0027 <0.0060 <0.0050 <0.0050 -<0.00.50 -:0,10 o(o .. o <Q,40 <0.10 -:1),0020 0.0021 <O.ootJO <O.oo:;o <i:0.0050 <0.0050 <0.0050 <0.0050 <0.0050 OQQ1~ 0001"47 O.OOt:H Q,00221 0.00228 0 .00221 
T1n o.sn <0.0020 <O.~o <0.0050 <0.0050 <0.0050 <O.OOSO <O.DJO <O.OJO <0.030 <O.OJO 0.0045 0.0081 0.0212 0 .0225 0.0270 0.0271 .. 00050 o<O.OOSQ <Jl.00$<) f'ID NO NO NO ND NO 
Ti.Utnn,im 0-TI "'°,010 o<O,tUO .iotna .-0.010 ... o.cuo •0.010 <0.010 <O.Q10 <0.010 <0.010 <0.010 ..::Q.010 <0.010 .i:o.010 .i:0,010 <0,010 .i:Q,0 10 <0010 ~0.010 0.011 NO NO NO 0.01 0,01" 
Ullll'W"! 0-V •0.\)0020 o:IJ OQ020 o.o~ 9,000"1 <0.00000 <0.000$0 0.00221 Q,00~~8 0.0032 <O.ODD:iO <O.ooo:;o <0.00050 0 .00341 0.00355 0.0032 0 .00582 ll,~39 o.OQ1 1 ~ 021 11) Q.(JO(IQS Q,l)Ql)O~ 

Var\ildlUm D.V <O.OZO <0.020 <0.050 <0.0&0 <0.060 <0.050 <O.OJO .oi:O.OJO .i:0.030 <O.OJO <0.020 <0.020 <O.OSO <0.050 <O.OSO <0.050 <O.OSO .i:0.050 <O,OSQ f'IO NO NO NO ND NO 
~inc D-Zn 85.7 as.o 1-4!) 156 154 153 66 111 166 163.0 73.9 100.0 100 143. 147 14~0 11)7 1Q:l 101 126 14~ 150 146 154 ISi 
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Tim•hmpl•d 
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Kalut11 

Phytilul TH1• 
,.....,,.(.,eo<:OJJ 72G 788 818 1190 1180 1180 812 911 1010 1150 1140 11s.tl 1Dll(I llZQ 1200 1170 1190 11JD 749 1D20 IOSO IOllO 1090 1060 701 769 972 11:JD 1150 1190 
ConducbVtly (US/an] 2000 2200 mo )300 230e ~31)() noo a~ mo l.lOO 2:ioo 2JOQ 2400 2400 l:JOO 2300 2300 2:ltlO 1800 2«JD 2~ 2•00 2400 2;00 1700 2000 2300 2400 2•00 :!•oo 
ORP 

"" J J J 4.7 • .G 4.5 J.2 J .2 3.3 6.S S.8 s.s 3.i 3 .4 4,3 • J .9 3.9 4.8 a.4r11 3.3( 1 > "8( I I S7(1j 30(11 J .• J2 32 3.4 3.4 3.4 
fok\J Stmiended Sdld1 8 8 6 32 36 33 10 9 7 28 ~ 31 n 211 13 a ID 12 10 18 22 31 23 G' 6 12 0 6 9 9 

Urti•Dlv•d Aniana 
AJ~•ndy.Too.I CoCOJ NO NO NO 10 6.7 7.9 0 0 0 0 0 0 0 0 0 0 0 0 .cQ.S <O.S <0.5 •o.~ '0' ..:o.o <0.G <0.G <0.5 <O.S <0,5 otQ,S 

S1.tlpl\.ite s~ 990 1100 1100 1400 1500 1500 1200 1:JDO 1:JDO 1300 1300 13QQ noo 1400 1400 1300 1500 1400 050 1500 1400 1000 1600 1WO 880 1000 1200 1400 1400 1•0() 
Chlorlda(Cll 0.8 NO o.s 0.1 08 ·~ N~ NI} 00 01 0.0 0.6 0.6 ND 1.6 1.5 0.5 NO 
FIU<>ti<JGfFI 
O"'"""• ill<I O.JI 0.29 0.29 D.11 0.11 0.12 ND NO NO ND NO NO NO NO( I) NO ND ND ND 

NlltMn,1 
o\mmOnl,) N.traoen N 0.181 0.10 o.m 0,58 0.57 O.S7 0.1 0.21 o .a ••• 047 0!10 O.J 0.39 D.'2 0.46 0.42 0.44 <O.OOS .:QOOS •OD~ 0018 "0.00~ 0.04 0.17 0.17 D.27 0.37 0 .3! 0,) 
N11ti\U11N11tog.n N 0.1 0.01 0,DI N(> NO NO OQll 0 03 0.04 ND ND tm 0.04 ND ND NO NO NO 000 <002 <0.02 <D.02 <0.02 "'0.02 0.07 0.03 0,0) OOJ ~001 <0,02 
Nll11WN1hog.n N o~ 001 OO<>ll NO ND 0.006 o.oo:; 0.000 ND NO ND NO ND NO NO NO Nb ND 0.00 <D.02 <0.02 <0.02 .cQ.02 •0.02 001 0.03 OOJ OOJ <0.02 <0.02 
N1lrtle/N'1role N•'10[Jen N 0.11 o.08 o.08 ND ND ND 0.07 0.06 0.04 ND NO NO O.IM NO ND NO ND ND 0.06 <0.02 .-0.01 •002 1(0D2 <0.02 0.07 O.O!i o.o• 0.0) <0.02 <0.02 
Ofs~H~ ortOO.P~~te P 0.011 0.011 0.010 0.01 0.009 0.006 0.004 0.00) 0.00. 0.002 NO 01112 0003 0.003 O.OOJ 0.004 0.004 0.004 0.22< 0.412 04~ 0'4U o.•81 0.4G8 <0.005 .-::0.00S <O.OOS <0.005 .iQ.OOS <0.005 
rocalPhoipna10 p 0.023 0.02 0023 0015 0.010 0001 ODD$ 0.01;0 ND NO ND NO 0.006 0.005 NO NO ND NO o.oo~ 0009 0.008 0.019 0.009 0.0'3 D.007 0,006 0001 -'ODO$ <0006 ,0003 

rotalM1tAl1 

l 
.......... T-AI J 1J J43 HJ O.Olft 0039 O.Ol.l J .J3 3. 16 l .9G 0.057 o.08 0.071 1.78 I.OS 9.'78 0422 00111 0.1112 1,J8 1.38 1.04 D.95<4 0.862 1.0j 181 H I 2 .3 1.25 t. IG 1.18 
Anlunony t-~b 0.00028 o.ooo•• 0.00018 ND 00002 ND 0 .0003 0.0002 0.0001 0.0001 0.0001 NO ND NO NO NO ND ND 0.0006 <l>.0004 <0.0004 <0.0004 <il.0004 <ODQ<>4 •.0.0004 'Q.IJOOll <0.0004 <l>.0004 <l>.0004 <l>.0004 
Menlo T-M 0.00312 0.00477 0.00455 O.OODB 0.001i 0.0009 0.00~9 0.0008 o.ocm 0.0008 ODQ11 QQ01 o.~ O.OOJG 0.0017 0.002 0.0026 0.0029 0.0141 0.0187 OOIOll oocm 0.000 0 .0101 0.0021 0.0045 0.003) 0.002 0.002' 0.0024 
BIW'lllf'ft y.e. 0.0297 o.o:u~ 0.010, DOI)~ 0..01~7 001)4 •01112 OD~ 00209 0.0172 001G9 O.OIG4 0.020J 0.0188 O.D187 0.0177 0.01~ OOHS\ 0¢)01 00118 0.0176 O.Otl~ 0.0179 0.0201 0.0328 0.03~ 0.0303 00185 OoT.12 002311 
O•tylaltn f-8• Q.00057 0 00084 0- ND Nil NO. O.OOOG 0.0006 OOOOJJ ND 0.00005 O.OOOOG 0.0003 NO ND NO NO NO O.OOOJ 00002 O.OOOJ 0.0002 0.0002 0.0003 0.0005 00008 0000• 00004 00004 00004 
0-h f-61 ND NO NO NO NO ND ND NO NO ND NO ND NO NO NO NO NO NO <0.0001 <0.0001 <0.00()1 <0.0001 '00001 ~00001 ~0.0QQI ~.000 1 <0.0001 •0.0001 <0.0001 <0.0001 
llotan T-0 ND ND ND ND NO NO ND ND NO NO NO N() »D NO ND ND ND NO < I <1 •I ., .. .. <I <I <I <I <I <1 
CodmNm T.cd 0.173 0.184 0.184 o .oeas 0.0805 0.0868 0.118 D.188 D 1$l DOOVI o~ 0.0892 O.IG1 0.139 0.119 0.13 0.132 0.1:S7 0.087' 0.1~ 0 1J' 0. 127 o.m 0. 127 D.111 0.15 0.145 0.125 0.128 0.121 
CQ!cajrn T.C6 158 173 "'" )80 i•l ~113 ••• 203 2J4 27G 27~ 276 243 255 280 272 274 251 (1.1$3 o t •J 0239 o.~2 0.261 0.240 0.151 0.112 0223 o.2;s oi:-4 0207 
Ctvmru\•m r<s QOQ I" 00021 O,OO IG ND NO NO 0.0018 O.OOIG D.0008 ND NO ND ND ND NO ND NO NO <0.002 <0.002 <0.002 <0.002 <O.OIJ2 •0002 <OO«I •QQCIZ '-0002 .. 0.002 <0.002 <0.002 
Cob.~I T-CO 0.676 0.631 0.643 0.699 0.703 0.694 0.654 0.727 0.7!5 0.704 0890 0,1tlil 0 tQO 0112 0.728 0.125 0.737 0.708 0.44 0.714 0.108 0,710 Q)l) Q,709 0473 0.617 0.678 0.707 0,707 0.732 
Cot>t>ar T.C. 1.68 2.03 1.8S 0 .021¥.l 0.0516 O.Q4.08 1.53 1.53 o.ou 0.1~4 0114 

Q "" 
0.14 0.• 71 0.229 0.362 D.376 O.ll6S 0.482 0.457 03'.14 a 32~ O.J02 0.317 "1.19 1.71 1.68 0.628 0.576 0.5~5 

lmn T-f• 35.8 •:S .1 45.1 $4.0 Su :14.J J08 3o7 GD • 49,r 31.7 62 JG.1 40.1 48 •2.8 51,7 41\.4 ·~.I 409 • 9 o G2 I 49.4 50.8 16.7 !19.2 43.2 4).4 •6• 40,1 
L .. d T.f'b 0,404 03~ OJSll 00031 ooona 0 00747 O.J97 0.3GI 0.208 O.OOJ22 0.009GG 0.00071 0.188 0.0974 0.0102 0.0.45 0.0501 om 0009J 0,130 0. 139 0 .168 0.177 0.1!>3 0.287 o.~11 0152 oiJ1 0.2:12 0.262 

llU"ll"' HI 0.041 0.0430 0.0429 0,0,5 o.oss 0,000 0.044 0.049 0.049 0.052 OOS2 0.0S2 0.04Q o,os 0003 o.o~ 0062 0.0~2 O.OJ8 0.049 o.os O.O!ii 1 OOSI •OS g.03 O.OJG 0.044 0.061 0.051 0.049 
M>)IJnatlUm T•f.49 80.6 86.2 n.e HG 115 114 87.7 98 104 111 111 113 11,, 111 122 121 123 119 0.0804 0.111 0.100 tl,11S 0,114 g 112 0.0730 O.D873 0. 103 0.113 0.115 0.119 
Manganese T-Mn '.14.1 !le.:! !9.1 '8.8 47.!l 48.11 3il.3 d .:1 40 45,;,: •H 40, 4!i.O 47.0 49.2 49.2 50.2 4IU ~6.ii 44 ,"41 -44 ,CJ • H 46 45.4 29.6 37.!l .. ,.1 ... 1 45.~ •e e 
Molyt>ch•num T-Ma u,QOOj\ D,Cl001a 000011 NO NO ND NO NO ND NO ND ND ND NO NO NO NO ND OQIJI <0001 <0.001 <0.001 <0.001 <0.i)()l '0.001 ~0001 -:0001 ... 0,001 <0.001 <0.001 
N111:kel 'l"·NI 0400 0620 0 639 0.036 O.OJO 0.631 O.GS 0.000 0.63 0.629 0.618 0.62.9 0.61!> 0,927 US! 0,831 u~ O.Gl6 0.-426 O.G29 0.019 0.623 0.624 o~ Q.40fl D.49J o.~11 D.GIO D.GI 0.639 
Pho,phorus T .P 0 0 0 0 0 
Pota~~tum T-K 2.09 2.25 2.35 !l.47 3.42 3.41 2.3S 2.58 2.03 337 3,31 :;..31 3 3.1 J .G 3.3 3.4 3.2 0.002S 0.0029 OCO~il 0.0111 00029 0.0029 0.0021 0.0022 0.0027 0.00! O.OOl!8 0.003 
S~eniuh1 y.g., 0.00035 0.0004S Q,()0().41 NO ND NO D IJ(IOJ DQODJ 00IJ(l2 ND ND ND NO ND NO ND NO NO •ti,~ •CJOOOt' •0000!! c0,0008 <0.0008 <0.0006 <D.0006 <0.0008 <00008 <0.000ft (0000& "00000 
$4- r-51 J.17 JG 3.40 2.90 3.17 2.97 4.G8 d,34 4.27 3.64 3.6t 3.6S 3.31 !l.09 3.43 :1.12 J ,tl J.J9 3.34 4.22 OG 4.4S 4.13 4.A:l 3.74 41 qz 4 ,1115 <.GI 4.49 
~~Yet' T·Ag 0.0001 .. 1 0.00009 0.000101 0.00009 0.00008 0.00008 0.00011 D.00012 0.00011 0.00011 0.00009 0.00009 NO ND NO ND ND ND 0.0001 0.0001 0.0001 0.0001 00001 o.ooi:n DIXKll 00091 0.0001 0.0001 0.0002 0.0001 
Soa~m ToNo 3.56 3.77 !l.85 5.88 S.67 S.58 3.9S 0 4.!18 5.S9 >.5 UJ .. , 4.9 u 6.1 6.2 4.9 0.009 1.16 1.11'1 12 I 2 1.17 0.649 0.722 0.977 t .1!j 1.13 1.17 

( 
Str00111Jm T-5< 0.171 0.848 0.11811 1.28 1.33 l.'.14 0,883 ODO!> 1. 11 1.io 1.J 1 29 1.21 1 .2~ U8 1.28 1.32 1.3 0.90D 1.16 I I~ I 2 1.2 1.17 O.G49 0.722 0.077 1. 15 1.1~ 1. 17 
nu•ajm r.n 000144 00011a 00010 0 00227 0 0022~ 0 00221 0.0017' 0 O«n14 0.0021G 000219 00021 0.00216 0.00214 ll.002" 0.00219 0.00215 0.002~1 D OO:l17 000147 000197 00021 0.00202 0 00212 0.00199 0.00132 0.001~1 000170 0 DOIVl 0002 OOOZQJ 
Ion 1-$n 0 00030 Ooooot 0.00012 NO NO NO 0.00027 o.oooos 0.00000 ND ND NO ND NO NO NO NO 110 <t0.0002 <l>.0002 <l),0002 <0.0002 <0.0002 <0.0002 '0.0~ •0,000i (0 0002 <D 0002 .. 0.0002 <0.0002 
nl:tt\<Utn T•TI 0.00:>8 0.0034 0.0041 ND 0.011 ND 0.003 0.004 NO 0,003 NO NO NO ND NO ND NO 0.013 <D.01 <D.01 c:-0.01 •001 di.DI 1(0Ql Q012 '-0.01 <0.0, <0.01 <O.Ot <0.01 
Uranium T·U 0.00709 0.00712 0.00675 0.0001 0 00021 o.oocn5 ooona ll,00602 000382 ·~· OOOoJ 0.0003 O.OOJ;M 0.00208 0.00068 0.00131 0.00142 0.00146 000324 ii.00318 0111'!0) 0002JJ 0.00204 0.0022~ 0.00475 0.00592 O.OOSl5 0.00338 0.00305 000305 
VAMdiaM'\ r.v o.ooos NO NO ND NO NU N(I Nt;J NO NO NO NO ND NO NO NO NO NO <0,004 ..... <0.004 <0004 <0004 <l>.004 <0.004 <O.Oo.4 ..:0.()0.f <0.004 <!.O.(>(M •000< 
Zone T~n 153 187 170 1(14 l llCS 1ot ·~ 100 102 IGO 148 1GI 182 179 182 182 la! 171 IOIJ "~ 174 177 175 174 118 148 15'l lftG ,,. m 

Dlaaalvmd Mel•l• 

._.,,."""" D•N 3.01 J.30 3.03 54( 1) 0.02 0.013 3.27 2.87 1.7 0051 D.062 0.065 1,84 OOIJ 011$ 0021 0.118 0.076 ua 1.35 o.~57 0 88 0.757 081 1 ~~ 2.G Z.JI 1.20 1.17 1.17 

""""""'' O.Sb 0.0008 0.0005 0.0009 1.1( 1J 0.0004 0.0002 0.0001 NO HO NO NO 0.0001 N() NO NO ND ND ND <O.OQ0..4 <0.0004 <1)0004 •O 0004 .. _. •00004 <Oooo< 0.0007 <0,0Cl()t <l>.0004 <0.0004 <0.0004 
AIHAIC o..u 0.002 0.0038 00018 oooos 0 ti009 0000& DDDi 00"31 00021 00000 00007 0.0008 0.003 0.0026 0.0008 0.0009 0.001 0.001 1 O.OM ooore OOOG< 0004 O.OOJ O.OOlJ D.0012 0.0027 0.0028 0.0010 0002• ooozs 
a.~ 0.6• ooi10 •0111 OCT.170 0014? 00131! 00128 00277 002'2 0.0194 00173 00176 0.0181 0.02D8 0.0100 0 .0202 0.0201 0.0202 0.0101 O.oisn 00182 00178 0.0197 0.017 0.0178 0.01;9 0.0318 0 .0315 002n 0°'-49 00249 
0-Dilo o.ooo:;s 0 00001 0.0009 NO NO NO 0.00059 0.00053 0.00029 NO NO ND 0.0003 00002 NO NO NO NO O.OOOJ 0.000) 0.0002 0.0002 <0.0002 '0.0000' 0.0004 

··~ 00003 00004 o.oooa O.OOOJ 
91"..mutn D•Bl ND NO NO ND ND ND ND ND NO NO NO NO NP NO ND ND ND ND <O.OOOt ..:0.0001 ,0 0001 (()QOOI l!'.00001 ,g 0001 .o::QOOIJI <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
B«on o.e ND NO NO NO NO ND ND ND NI) ND ND ND NO ND ND ND ND ND •1 • 1 •I <I <I <I <1 <1 <1 <1 <1 <I 
Ctteimium ()-Cd 0 1119 Q,lljl 0.110 00894 001'19 0.0832 0.1&• 0. 19 0.1Ci4 0.09 0.09 0.091 0.1S7 D.1!19 0.118 0.128 0.1"4 0 13 00092 O. IJG 0. 137 O.tlS D.128 0.13 O. t13 0. 15 0 .141 0.120 0.120 0 120 
c ....... 0-C. 1:>4 170 172 272 274 270 191 214 w 282 297 281 24; )50 aeo ·~ 21" ~' HG 2J4 240 246 250 243 IS3 1114 n • 260 200 217 
Ctwom.um O.Cr 0.0017 0.0017 0.001 ND NO ND 0.0015 0.0018 0.0008 NO NO N(> N() NO NO NO NO ND <l>.002 <0.002 <0.002 <0.00l olQ,OQl •QQ!J2 ot0.Q02 <l>.002 <0.002 <0.002 <O.G02 ..:0.001 
Coltol1 D.CO O.S72 0.627 0.598 0.656 0.688 0.858 0.858 0 .722 0.71S O(l<IS 0~~11 0Gii9 O.GOJ O.G93 0.707 0.71 0.729 0.702 0.11116 0,891 07(lg o.7oe D~71 0 .698 005 0.608 0.674 0.725 0,74 0.758 c_. D.Cu 1,~ 191 1,')' 1 • oo r !l 00421 0.041 l.:>4 1.63 0.91" 0.12 0.11 0.111 0.71 0.452 0.227 0.361 0.:182 031~ Q,41J 0,440 O.J34 D.326 D.JOI 0.31 1.23 1.69 1.7 DOS< 000$ O.Gl-4 
Iron 0-Fe 31.9 38.9 39.J 49.G 63.4 55.2 31.9 49.5 46.1 49.7 S3 S2.S 33.B 30,7 ••• $ ... 1 40.1 46.6 11.8 44.6 46.S 47 '7.8 47 18 2 JI~ •o .... 2 47.8 48.9 
Load D•l't> 0.1187 0.349 0.334 • .4s r 1 > 0.00400 0.004S2 0.!190 0.334 0.197 0 ,0013 000714 o,o083fa 0,113 Q.0008 0,0077 0.0424 0.0542 0.0541 0.041~ 0.1~1 0.1'4 1 0 1811 D,1n 0, 142 0200 O.J l2 0,2GG 0.234 0.26 0.262 
L1U11uh1 D-Li 0.039 0,042 0.0. 0,051 0051 0,040 f,1,Q-41) 0,041 DIMO Oll:IJ QO~ D.O:lG 0.048 0.049 0.052 0.054 O.OS5 0.0£! 0,037 00$1 0,0~ 0.063 0.002 0.052 0.032 0.038 0.047 0052 0.053 01)$3 
M.g"•111un1 0 -Mg 10.1 ni ,4 00 IOV 112 111 90.4 89.3 103 Ill 113 113 111 112 120 119 122 110 102 107 109 112 11J 111 77.7 87.1 102 116 "" 12 1 
M;mcJ3'laSO O·Ml'l J4.• 37.G 37.1 44 40.2 44.7 39.7 44 •4.3 45.3 46.6 48.2 48.8 -47.1 41,0 "0.2 49.D •7.9 2G.4 4J.6 4S •5.8 "8.8 -45.!I 31.e ~7 I <12,1 •G.2 47.3 49.6 
Motybdcnum O>Mo 0.0004 NO NO ND NO ND ND ND NO ND ND NP Nb N() NO ND NO ND <0.001 <0.001 ..:0.001 ,0 001 110001 (0001 •Q.001 1tO.OO I <D.001 <O.OOt <0.001 <0.001 
No<l<ol Q.NI 0.<92 0.5~1 a.so. 0.505 b.e07 0.598 0.5<~ 0$01 0 tl01I 001 0011J O.GIB O.G97 0.613 O.GG 0.94 0.653 0,834 0.401 0.81~ 0017 O.GZ 0.02~ 0.019 0.421 o.<9 0.58 0.6-43 0.639 o.eo1 
''~&f)h~J l>·Jl' 
PoC.1HIUm 0·1< Z.IJ 2.2 22 3.3 3.3rt 3.29 2.49 2.75 J .08 3.48 3.52 3.51 2.8 3 J..2 JI J.2 J.1 2.G 2.9 3 3.1 S.1 3 2.3 2,J 27 3.1 J .I B 
Sdc~ium O.So 0.0003 0.0003 NO NO NO ND NO NO NO NO NP NO 0.002 0.0019 NO ND NO ND 0.0009 <0.0008 .. o 0000 (QO(IQIJ •.oOOOIJ <D.OOOll or:o.OOOI <0.0008 <l>.0008 <0.0008 <0.0008 <0.0008 
91 ... O.So 4.22 4.07 3.118 )i) l28 3.30 :I~ ) ;II! 3 11 200 1.91 2.IM 3.49 3.32 3.94 3.76 3.87 ~.87 384 4.'44 433 • 30 4.29 •.28 J.71 4.11 4. 1<4 4 .42 -4.43 <,<D 

~·""' 0-"9 Q00007 O.OOOOG O.OOOIJ'J 0.00008 0.00007 0.00007 0.0001 0 00009 0.00008 0.00009 o.oooae 0.0001 ND NO NO NO NO NO <0.0001 ~.000 1 <0.0001 0.0001 <0.0001 0.0001 0.0001 0 .00()1 00001 00001 0.0001 <D.0001 
Sodium O.No 3.G2 3.75 3.73 S.53 S.53 5.43 ~.OS U3 • .84 5.51 SSS 5~ • O •.o u 4.9 G 4.8 4 4.8 4.B •0 4,9 '4,$ n J4 • .3 5 5 5.1 l 
Strontrum D-Sf 0.77S 0.847 0.81 1.25 1,28 L2S 0.003 OQS1 I 01 ·~ 131 1.-4 1,1 1.19 1.24 1.25 1.3 1.24 0971 1.16 110 I 19 1,21 q O.G69 D.717 0.969 1.18 1.18 1.19 
lhJdajm 0-11 00Qll$ QQOlfO 000173 000219 00022 0.00210 O.OOIG9 0.00197 0.00202 0.00217 0.0022S 0.002J4 0.0021 0.00204 D.00212 0.00213 0.i>QUil D 0021) 00013' 0 OQ209 00021 0.00212 000211 D.00211 0.0012; 0.001S2 00018' 0002 0001114 0002 
nn 0-So 0.0001 O.OOOOG ND ND ND NO 0.00006 0.00000 0.00006 0.00005 NO 0.00006 0.0003 0.0003 0.0003 ND NO NO 0.0009 <D 0002 0.000? <0.0002 <0.0002 D.0003 ..:Q.0002 •0- <D 000? .. o 0002 <0.0002 <0.0002 
man.um O.Ti ND 0.004 0.008 0.007 0.006 NO ND NO NO NO N(> •oo~ OQtl NO 0.019 ND NO 0.01 <0.01 ..:0.01 •001 -:001 l!'.001 ~001 'Q.O! <0.01 <0.01 0.011 <0.01 0011 
Ufafttufn o...t 0.00714 0.00725 000&! 0 IG( q 00001& 00001.C OOQl!95 DIXl$1J8 0 OOJ4D 000021 000028 0.00028 O.OOJ5 0.00211 0.00069 0.00142 0.00155 0.00158 o.~ao 0(1()~1 DDD24) 0.00220 0 0020J 0.00224 0.00479 o.oo5n 0.00513 0.0032• 0.0031 0.00313 
v~-.,m 0-V NO NO NO ND NO ND NO ND ND ND ND ND ND ND ND NO N() ND <D.004 <0.004 <O.OC)t <0.004 <O.O<M <l>.004 <0.004 •D.G04 «1004 •0004 •0004 <0.004 
Z,OC) o,zn 147 159 162 161 163 160 153 184 158 147 140 1$1) la;I 181 182 18' 19D 185 106 179 184 183 184 18~ II~ ,.2 156 168 172 175 l 
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V•1'19ord1 Pit• 2005 lo 2008 Monl1arlng R1 
RESULTS OP ANAl VSi!li 

n IU•plh(m) 1 ' • 10 :JO •o I J 6 13 JO 40 
VL-1 VL•3 VL-5 Vl-iS VL-Sll Vl-40 VL-i VL-3 VL-5 11\.-15 11\.-:)0 Vl."'0 

VMOORDA VANOORDA VMOOROA VANGORDA VANOOROA VANGOROA VANCOROA VANOOROA VANCQflQA VA,NCQUO~ VAN'VQl(l)A VANGl')AOA 
PiTLAl<EAT PITLAKEAT PiTLAKEAT PITLAKEAT PITµ,(eAT PITl.Al(~ A~ l'IT l.Al<fAT ~ITl.AJ(.e AI i>1f1.AKe11T PltU'.KUAT PITL)\!<fl\f PITLAlll!AT 

811mpl1 ID 1M 3M SM 1SM -'OM .cOM IM JM ~ 1:11-\ JOM .. OM 
O~t• .Sim!p.l!O' 131117/W IMll/09 13'1>71119 I Mll/0'3 1t;I07/0'3 1c./07I09 121118/09 12JOB/OO 12JO&!l9 12/08/0!l 12I08/0!l 121011/0!l 
nme&;ample-d 
AlS 81mpl1 ID P8875a P86757 Pl!675& P8875~ Pliill8o Plldm Q')7140 Qfe/14 1 Qit14'2 OZHllll;t 02711'4 027''13 
Nalur• 

Phyw:ICJ!!l 1•JI• 

l·l~d"l!!M 11'• C-ltC03) ~z 10(;0 1110 1020 1160 11JO 979 1020 1010 1050 1040 1060 
Cooduc!Mty (•Siem) 2000 2Sll0 2400 2400 2400 2400 2360 244'0 2 .. so ~440 i•eo Z-4 ~0 
ORP 
oH JJ n J~ JJ J.< J.4 J.G J .4 J .4 J.4 3 .4 J .4 
f9\.'JISvSOt!l~Sol;ld5 1 8 1 • 8 8 1J 11 8 6 s 4 

1u1••DIY•d Anion• 
.Nk.1'mity-T~l!I C.COJ <0.3 itO.Ci ~o.~ itO.ri <0.6 <0.6 -:0.5. <0.6 <O.!ii <0.5 <0.5 ..::Q.S 
~ph-™D 504 1100 1400 1400 1400 1600 1400 1300 1300 ISllO 1300 1l00 1Sll0 
Ctiondc(CI) 
Flu<>fldo (F) 
81am1dnCl.1r) 

ff\.!lf6f!11~ 

Ammonkl Nfllogon N 0. 19 0.33 0.36 O.J6 U8 0.4 0.33 0.39 0.37 0 .38 0.37 O~B 

Ndfa10 N11t09*" N 0.0. ..:0.02 ..:0.02 <O.o;i <0.~ .;0.02 0.02 0,1$ g,1s 0. 1 ~ Q 13 <002 
Nllrita N11ruuun N U,04 ,,0 ,0~ .;D.~ ~O.Qi <0.oi i(Q,OZ ooz 0. 1 ~ O, l:!r 0. 1 ~ 0.10 .ii::0.02 
Nlfl11o/Nltralo l'i lb'OQO!'l N 0.04 o.oz o.oz <Q.OZ <O.OZ <0.02 0.02 0.1·5 0.16 0.15 0.15 <0.02 
oissotvod Ol1ho-Pho,ptmto P -:o.om; .ii::O.OO!i .ii::O.OO:i <0.006 <O.OO!i <O.OOS <0.005 <0.005 <0.005 <Q.005 <O.OOS ..:Q.OOS 
ToUll Pho~pilDlll p 0.005 <0.005 <0.005 0.005 ..:Q.005 •0.00S 0.008 0-QOS ooo~ o.oa.s oou' O.OOG 

TOr11 Me111l1 
AJum1r'lum T-AI 41,rn 1,1)7 1,:,Q 1.iQ 1.11 1.11 1,41 1.zo 1,JJ 1.0 l .J9 1.JB 
l\~111Qn1 '~ •00004 <O,OQ01 1(0,0001 "0,00(H "0.0004 <0.00°'1 o .oooz .i:0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
Mo Alo Tolls 0.0018 0.0022 0.0019 0.0017 0 .0019 0.0015 0 .0028 0.0022 0 .0016 0.0014 0.001'4 0.0018 
BtwNr!I T.Sn 0.0290 0.0272 0.0263 0.026 00223 o.02i1 0.0217 00~8$ 0.02·~ D,614D QD1;)4 D,(>212 
8ot")'li1UrH T-8• 0.0005 0.0003 o.ocm O.OOQ3 00DQ2 O,OOQ) o.DQ0:1 o.oooz~ D OOQ20 O,OOQZG O,OQ02J O.OOON 
U~vt11 'r-01 .i:Q,DQO l <0.0001 <0.0001 .ii::IJ.0001 <0.0001 <0.0001 <O.OOOOJ .i:O.OOOOJ "'O,OOOOJ <O.OOODJ <0.0000.J <O.OOOOJ 
Doro<1 T•D .ii::0.1 .i:O.f <0. 1 <0.1 <0.1 <0.1 <0.3 <O.J <Q.3 <0.3 <0.3 <0.3 
Cadmium T•Cd 0.162 0 .137 0.13 0.128 0.127 0.127 0.138 0. 133 0.135 0.137 0.136 Q, 1 ]~ 

<:rui:lum T.Cn 0.173 0.2!1 0.24 0.241 0.25 o.~•• o.isi ·~oo Q.1,1)1 oi$< Q.t~I q zr;1 
Ctu9m 1,1m r-c. i(D,002 <uOO<I •0.11(12 -:Q,QOZ "0.002 "0 002 •0.000~ <O 0005 •-1!.0000 -ttl.000~ <0,0005 <O.OOO!i 
Col>o!t T.CO 0.69J 0.6~0 0.661 0.65ti 0.669 0.664 0.101 0.789 0.73!i 0.702 0.772 0.750 
Coppor T.Cu 1.4 0.83 0 .637 0.559 0.493 0.49 0.641 0 .602 0.618 0.64 0 .822 0.600 
trCJn T-Fa 37.4 40 .6 41.0 38.3 40.S 40.4 41.1 -45.4 4~,S .. :),.; "Z,'I •• 
"'"" T-Pb 0.3~ft o.~sa o.~1 "~· o ~ftft o.~~ o.;m 1) ,2~ g Z<tlJ 0.2~1 O.Z:!O O.Z5G 
l.1U1~"' r-u 0.01 0,047 0.00 O.o.19 0.052 o.~1 O.o.17 0.0-48 0.0<!8 0.049 0.048 0 .047 
MDIJ!'lOSIUITI T•M!J 0 .0861 0 .102 0.1°'1 0. 103 0 .1°'1 0.105 0.109 0.115 0.116 0 .121 0.123 0.121 
M~nganoso T -Mn 38.S 42.6 42.7 42.2 43.4 42.8 45.9 -48.S "8.0 SI.ii 5~.~ 51.1 
Mr:t1ybtltmu 1n T-Mn .iO.OQt •0.001 t1"Q.OQ 1 oiiD.QQl ~() QDI ~O.OQl <Q(>QQ~ ~l),OQOJ <Q QO!)J -:o QQ03 <O.OOOJ .io:O.OOOJ 
N'llO-k~I 'f-NI Q41Jl!i 0$4~ D~9 Q ~~; ""'2 Q ~7 OOOJ OGJ 0 .6JZ OOG' O.O?P9 0.647 
P"""phoru< H' 
Potlsslum T•K 0.0021 0.0026 0 .0028 0.0026 0 .0027 0 .0026 0 .00298 0.0030!l 0 ,00312 0.0031 0.00~18 0.0030!l 
9ukiiVUfl\ T-S. ..:o.oooa <0.0008 <0.0008 .-o.oooa "".0.0008 <0.0008 .;0.0002 <D,oooi "0,00D2 g,OOIT;I oliQQi D,QDQ2 
~lfll;Qf! T-~1 · ~ •.211 .. ~ J~4'1 4, lt} i . I ~ J ,9J J,7:) JJ I J .lt J,76 J ,69 
SCvor T-~9 -:0.0001 " (J, QOgJ •.Q.0001 '!.Q,0001 <Q.0001 <0.0001 0.00006 0 .00007 0 .00006 0.00006 0.00007 0.00005 
SodtOOl T-No 0.827 1.11 12 t.21 1.23 1.25 1.1 1.15 t.14 t.15 t.15 1.14 
61JonUum T•Sr O.Ul 1.11 1.2 1.21 1.23 1.25 1.1 1.15 1.14 1.15 1.15 1.14 
Th taltum r-n o.0011i 0001ftts O.ll018!l 0.00100 0002 D,001{ff o.00:11>i o.OOiO~ ow~ 0002111 O.OOZOl 0001.91 
fon T·$n •o.CIQQi oif,ICJIXli <.O,ooo:i "'0~ <Q,0092 •o.ooq2 "11.QOOQ~ <0.000~ .o::Q,QDOO::I <tO.OOOOllo <0.0000~ .ii::0.0000~ 

ntmWm T•TI <Q.0 1 .ii::Q.01 <0.01 .i:0.01 <0.01 <0.01 <O.OOJ <O.OOJ <O.OOJ oi::O.OOJ <O.OOJ <0.003 
UranAim T•U 0.00665 0 .00448 0.00362 0.0035 0.00319 O.OOl;J 0.00415 0 .00357 0 .00376 0.00414 0,00411 0,00402 
l/1l1\ftdNf11 T-V ..-:Q.004 ..-:Q.O<M <0.00. ..:0.004 ..:0.004 ..-:0.004 ..-:0.001 "0.001 "0.001 ..:0001 •OOf,11 "0,QD l 

2•= T-211 143 15' 155 15' 150 158 163 Ul'l 10• 11G 179 ! 7~ 

Dt..~ved Metel• 
Numioorn D·N Z.79 1.00 UH 1620 t.21 1.22 1.JJ 1. 16 1.26 LJ1 1.26 t.27 
llnti"""'1' O.Sb <0.0004 <0.0004 <0.0004 .ii::0.0004 <0.0004 <0.0004 0.0001 <0.0001 <0.0001 <0.0001 <Q.0001 <0.0001 
Atstfilc D·As 0.0012 0 .0010 0.0013 0.0015 0.0018 0.0017 0.0011 0.001-4 0.0012 0,001 0001:\ apo14 
B1u1.un o.e .. o,as1i 0.0277 O.O~BO o.02m> D,0~-4S 0,0~3!1 Q.Oi31i o.oiz Q.Q3'' liOi3Z OQ2~t o.ozzz 
DCf)'ll!.!"1 D-Oo D.OOQI; O.OOQZ 0.000~ O.QQOJ ~0.0002 o.oooz O.OOOJ I O,OOOZG D.OOOZG O.OOOJI 0 .00027 0.00028 
01smulh D•Bi <0.0001 <0.0001 <O.OOO t <0,0001 <O.OOO t <0.0001 <O.OOOOJ <0.00003 <0.00003 <0.00003 ..:0.00003 cO.DOOO:l 
BIXOfl D·B <1 <1 <1 <1 <1 <1 <0.3 ..-:Q.:l ..-:Q.3 ..-:Q.3 c0.3 '"' C:Mm11.1m 04' 1). 157 1).133 Q,131 Q,133 Q,120 Q 110 1), 1:}4 D,120 Q.1J'l 0. 1J1 O, lJZ O, IJG 
Cololvm 0-Ci! IOJ i !l4 2~7 ZJZ zoo zoz Z2G ZJe 248 Z4I 2J7 24J 
Ctvoowm D.Cr <0.002 <0.002 <O.OOZ <0.002 <O .OOZ <0.002 <0.0005 <0.0005 <0.0005 <0.0005 <O.OOOS ..-:O.OOOS 
Cobol! D•Co 0.657 0.729 0. 731 0.692 0.75 0 .741 0.691 0 .711 0.7<4 0.744 0.73~ D 147 
Cappt11 O.Cu i ,ftl O,oilil 0,1~8 O,ft;!8 0,l;1 ) 0581 Q,~ ·~~ 0 02• i;:i.ot' 0.~9Z 0.69 0 
110 11 D-Fo 37.1 ~J .. '4.0 4g_(; Dt.Z GI 41.J 4H 44.8 44.J ;u 46.4 
Lood O.Ptl O.J92 0.26!i 0.24J 0 .26 0.264 0 .264 0.217 0.20 0.2<t5 0.2~ 0.248 0.255 
Lim.um 0-li 0.04 0.048 0.05 0.047 0.052 0.049 0.047 0 .0.0 0.0.0 0.11~ 0[M!) DD49 

il.t1tg:nrrn1m o.;.19 o5.o 110 ,,. 107 110 115 O!I,$ IQ< ,.,, 110 110 Il l 

M.0!11JiIDC5" O·Mn 40,2 46.9 40.J 414,9 47.J 40.9 4J.9 ~5.9 46.7 48.9 49 49.8 
Motybdeoom D.t9'o <0.001 <1J.00t <0.001 <0.001 <0.001 <0.001 <0.000J .o:Q.OOOJ <0.0003 <O.OOOJ <Q.0003 <0.0003 
Nidct l 0-Ho 0.536 0.636 0 .643 0 .603 0.66 0 .641 0.588 0.600 0 .835 o.as O.l\,di o.~ 
PhQJphon.it 0-P Q 0 Q Q Q Q 0 0 0 0 0 0 
P<>ia~Wrn D•K Z.J Z.7 Z,9 Z.D J 2 .9 Z.77 Z.77 Z.99 2.8J 2.83 2.92 
8-0loMlm D.So <0.0008 <0.0008 <O.oooa <0.0008 <0.0008 <0.0008 <0.0002 <0.0002 <0.0002 <0.0002 ..-:o.ooo:i <0,0002 
Si icon 0-s. 4.14 • 4.28 3 .9' .ii.3 4.20 ; ,27 3.9' 3.82 S.li~ 3,15:1 H~ 
~liver 0-/l!r 0.0001 OQQ02 0.0001 o.oog2 Q.0001 a.0001 0 .- 0 ,0000;! 0.0000:.i 0.00005 0.00005 0.0000<! 
Sod•urn D•N>i ) .6 4.1 4.9 4 4.9 4.8 u 4.43 4.61 4.48 4.44 4.51 
Stroohum ()..Sf 0.829 t.13 1.2l t.11 1.22 1.25 1.07 1.11 1.13 t.13 1. 12 1.14 
fflnJl l,! m t»t! 0QQ1to: Q.l)Ql~l Q QQ1 0~ 0 11()19) D.00107 o.m g,g91v~ ooonu !;),OQ1V7 o.01;n~ 0.00190 0.00197 
no D·5!1 <0.0002 <O.OOOZ <O.OOOZ "0,0002 <t0,0002 ~o.oooz <Q.0000:) <O.OOOOG "1:0.0000~ <0.00006 <0.00006 <O.OOOOS 
nuu""m D•TI <0.01 <0.01 <0.01 <0.01 <0.01 <O.Ot <O.OOJ <O.OOJ ..-:O.OOJ <O.OO:J. ..-:0003 cQ.003 
Uton&i rl'I 0-U 0.00678 0 .0042 0.00372 0 .0042 0.00l04 o.oosa. O.Ol'.M13 0.0035' 0 ,00378 OotMt3 000)1)!1 Q,0Q<1 

V~llJl11 O·V <ll001 •QOI!' ot0,00,. i<OOQ-4 <0.004 <ll.001 <0.001 <0.001 ~0.00 1 .ii::Q.001 <0.001 <0.001 
ZillO O•Zn 1~ 169 164 162 169 166 1!i6 160 160 169 168 110 
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Leachate Analvsls 

Lltholoav 
Sample ID 
Parameter 
Volume Nanopur0 water 
Sample Weight 
pH 
Redox 
Conductivity 
Acidity (to pH 4.5) 
Total Acidity (to pH 8.3) 
Alkalinity 
Sulphate 
Ion Balance 
Major Anions 
Major Cations 
Difference 
Balance(%) 
Dlssolved Metals 
Hardness CaC03 
Aluminum Al 
Antimony Sb 
Arsenic As 
Barium Ba 
Beryllium Be 
Bismuth Bi 
Boron B 
Cadmium Cd 
Calcium Ca 
Chromium Cr 
Cobalt Co 
Copper Cu 
Iron Fe 
Lead Pb 
Lithium Li 
Magnesium Mg 
Manganese Mn 
Mercury Hg 
Molybdenum Mo 
Nickel Ni 
Phosphorus P 
Potassium K 
Selenium Se 
Silicon Si 
Sliver Ag 
Sodium Na 
Strontium Sr 
Sulphur (S) 
Thallium Tl 
T1nSn 
Titanium TI 
Uranium U 
Vanadium V 
Zinc Zn 
Zirconium Zr 

Method 

Meter 
Meter 
Meter 

Titralion 
Titratlon 
Titration 

Turbidlmetrv 

Calculation 
Calculation 
Calculation 
Calculation 

Calculation 
ICP-MS 
ICP·MS 
ICP·MS 
ICP-MS 
ICP·MS 
ICP-MS 
ICP-MS 
ICP·MS 
ICP-MS 
ICP-MS 
ICP·MS 
ICP-MS 
ICP-MS 
ICP·MS 
ICP-MS 
ICP-MS 
ICP·MS 
ICP-MS 
ICP-MS 
ICP·MS 
ICP-MS 
ICP-MS 
ICP·MS 
ICP-MS 
ICP-MS 
ICP·MS 
ICP-MS 
ICP-MS 
ICP·MS 
ICP-MS 
ICP-MS 
ICP·MS 
ICP-MS 
ICP-MS 
ICP-MS 

LOO 

Units LOO 
ml 1 
g 0.01 

0.01 
mV 1 

uS/cm 1 
mg CaC03/L 0.1 
mg CaC03/L 0.1 
mg CaC03/L 0.1 

mg/L 1 

meq/L 0.01 
meq/L 0.01 
meq/L 0.01 

% 0.01 

mg/L 0.5 
mg IL 0.0002 
mg/L 0.00002 
mg/L 0.00002 
mg IL 0.00002 
mg/L. 0.00001 
mg/L 0.000005 
mg/L 0.05 
mg/L 0.000005 
mg/L 0.05 
mg/L 0.0001 
mg/L 0.000005 
mg/L 0.00005 
mg/L 0.001 
mg/L 0.000005 
mg/L 0.0005 
mg/L 0.05 
mg/L 0.00005 
Ug/L O.Q1 
mg/L 0.00005 
mg/L 0.00002 
mgiL 0.002 
mg/L 0.05 
mg/L 0.00004 
mg/L 0.1 
mg/L 0.000005 
mg/L 0.05 
mg/L 0.00005 
mg/L 3 
mg/L 0.000002 
mg/L 0.00001 
mg/L 0.0005 
mg/L 0.000002 
mg IL 0.0002 
mg/L 0.0001 
moll 0.0001 

3GO 3GO 3GO 
GTTAL03 GTTAL27 GTTAL28 

750 750 750 
250 250 250 
7.89 7.07 7.55 
325 339 332 
241 2521 2378 
#N/A #N/A #N/A 
3.7 6.9 6.6 
64.9 15.5 24.3 
72 1858 1735 

--

2.80 39.02 36.63 
2.40 35.76 32.77 
0.39 3.26 3.87 
7.6% 4.4% 5.6% 

116 1780 1630 
0.011 0.004 0.004 

0.00007 0.0001 0.0003 
0.00009 0.0002 0.0002 
0.0466 0.0201 0.0189 

<0.00001 <0.00005 <0.00005 
<0.000005 <0.00003 <0.00003 

<0.05 <0.3 <0.3 
0.000015 0.00067 0.00007 

17.4 440 333 
<0.0001 <0.0005 <0.0005 
0.000235 0.00013 0.00142 
0.00131 0.0006 0.001 
0.014 0.007 0.006 

0.000482 0.00012 0.00009 
0.0036 O.Q18 0.008 
17.7 166 195 

0.00916 0.0051 0.0446 
<0.01 <0.05 <0.05 

0.00019 0.003 0.0044 
0.00058 0.0118 O.Q194 
<0.002 <0.01 <0.01 
1.53 2.35 2.26 

0.00008 0.0105 O.Q109 
0.203 <0.5 <0.5 

0.00003 <0.00003 <0.00003 
0.89 1.54 0.64 

0.0954 0.708 0.59 
24 614 559 

0.000234 0.00124 0.00076 
<0.00001 <0.00005 <0.00005 
<0.0005 <0.003 <0.003 
0.000241 0.00067 0.00126 
<0.0002 <0.001 <0.001 
0.0062 0.0179 0.0034 
<0.0001 <0.0005 <0.0005 



f 
Leachate Analvsis 

I ithnlnnv 3GO 4EC 4EC 4EC 
Sample ID GTTAL17 GTTAL04 GTTAL05 GTTAL 06 
Parameter Method 
Volume Nanopure water 750 750 750 750 
Sample Weight 250 250 250 250 
pH Meter 7.72 2.52 2.90 5.52 
Redox Meter 319 508 416 259 
Conductivity Meter 930 3270 1924 526 
Acidity (to pH 4.5) Titration #N/A 1225 192.3 #N/A 
Total Acidity (to pH 8.3) TJtratlon 5.6 1850 975.0 174.9 
Alkalinity Titration 28.0 #N/A #NIA 3.9 
Sulphate Turbldimetry 495 2298 1189 266 
Ion Balance 
Major Anions Calculation 10.87 47.88 24.77 5.62 
Major Cations Calculallon 10.47 43.33 24.85 5.61 
Difference Calculation 0.41 4.55 -0.08 0.01 
Balance(%) Calculation 1.9% 5.0% ·0.2% 0.0% 
Dissolved Metals 
Hardness CaC03 Calculation 512 181 19.3 118 
Aluminum Al ICP-MS 0.0033 37.9 26.7 <0.02 
Antimony Sb ICP·MS 0.00044 0.0346 0.032 0.002 
Arsenic As ICP-MS 0.00052 1.89 0.53 0.003 
Barium Ba ICP-MS 0.0213 0.005 0.01 0.016 
Beryllium Be ICP·MS <0.00001 0.0018 0.002 <0.001 
Bismuth Bi ICP-MS <0.000005 <0.0001 <0.0005 <0.0005 
Boron B ICP-MS <0.05 <1 <5 <5 
Cadmium Cd ICP·MS 0.000069 0.0057 0.484 0.115 
Calcium Ca ICP-MS 115 35 2 23 
Chromium Cr ICP-MS <0.0001 0.12 0.075 <0.01 
Cobalt Co ICP-MS 0.000465 0.74 0.0942 0.0631 
Copper Cu ICP-MS 0.00075 0.907 8.26 0.033 
Iron Fe ICP·MS 0.003 596 144 0.132 
Lead Pb ICP·MS 0.00011 2.45 0.152 3.47 
Lithium Li ICP-MS 0.0221 0.06 <0.05 <0.05 
Magnesium Mg ICP·MS 54.5 22.7 3 15 
Manganese Mn ICP-MS 0.0118 1.34 4.03 2.04 
Mercury Hg ICP-MS <0.01 0.8 <1 <1 
Molybdenum Mo ICP·MS 0.0012 0.013 <0.005 <0.005 
Nickel Ni ICP-MS 0.00139 0.303 0.133 0.298 
Phosphorus P ICP-MS <0.002 0.993 <0.2 <0.2 
Potassium K ICP·MS 6.53 0.8 <1 <1 
Selenium Se ICP-MS 0.00048 0.0092 <0.004 <0.004 
Silicon Si ICP-MS 0.286 <2 <10 <10 
Silver Ag ICP·MS <0.000005 0.0013 0.0007 <0.0005 
Sodium Na ICP-MS 1.75 0.5 <1 <1 
Strontium Sr ICP-MS 0.516 0.06 0.017 0.045 
Sulphur (S) ICP·MS 169 681 410 157 
Thallium Tl ICP-MS 0.000296 0.0281 0.0008 0.159 
Tin Sn ICP-MS 0.00004 0.0008 <0.001 <0.001 
Titanium Tl ICP·MS <0.0005 0.22 <0.05 <0.05 
Uranium U ICP-MS 0.000856 0.0098 0.0299 <0.0002 
Vanadium V ICP-MS <0.0002 0.049 <0.02 <0.02 
Zinc Zn ICP·MS 0.0075 10.5 396 102 
Zirconium Zr ICP·MS <0.0001 0.015 <0.01 <0.01 

L 

L 
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Leachate Analvsis 

Litholonv 
Sample ID 
Parameter 
Volume Nanopure water 
Sample Weight 
pH 
Red ox 
Conductivity 
Acidity (to pH 4.5) 
Total Acidity (to pH 8.3) 
Alkalinity 
Sulphate 
Ion Balance 
Major Anions 
Major Cations 
Difference 
Balance(%) 
Dissolved Metals 
Hardness CaC03 
Aluminum Al 
Antimony Sb 
Arsenic As 
Barium Ba 
Beryllium Be 
Bismuth Bi 
Boron B 
Cadmium Cd 
Calcium Ca 
Chromium Cr 
Cobalt Co 
Copper Cu 
Iron Fe 
Lead Pb 
Lithium Li 
Magnesium Mg 
Manganese Mn 
Mercury Hg 
Molybdenum Mo 
Nickel Ni 
Phosphorus P 
Potassium K 
Selenium Se 
Silicon Si 
Sliver Ag 
Sodium Na 
Strontium Sr 
Sulphur (S) 
Thallium TI 
Tin Sn 
Titanium Tl 
Uranium U 
Vanadium V 
Zinc Zn 
Zirconium Zr 

4EC 
GTTAL07 

Method 
750 
250 

Meter 7.27 
Meter 247 
Meter 630 

Titration #NIA 
ntration 82.7 
Titration 13.8 

Turbldimetry 322 

Calculation 6.98 
Calculation 6.73 
Calculation 0.25 
Calculation 1.8% 

Calculation 263 
ICP-MS <0.01 
ICP·MS 0.001 
ICP-MS <0.001 
ICP-MS 0.028 
ICP·MS <0.0005 
ICP-MS <0.0003 
ICP-MS <3 
ICP-MS 0.317 
ICP-MS 90.5 
ICP-MS <0.005 
ICP·MS 0.0299 
ICP-MS 0.011 
ICP·MS <0.05 
ICP-MS 1.32 
ICP-MS <0.03 
ICP·MS 8.9 
ICP-MS 0.952 
ICP-MS <0.5 
ICP·MS <0.003 
ICP-MS 0.042 
ICP-MS <0.1 
ICP·MS <0.5 
ICP-MS <0.002 
ICP-MS <5 
ICP·MS <0.0003 
ICP·MS <0.5 
ICP-MS 0.203 
ICP·MS 110 
ICP-MS 0.0563 
ICP-MS <0.0005 
IOP-MS <0.03 
ICP·MS <0.0001 
ICP-MS <0.01 
ICP-MS 46.9 
ICP·MS <0.005 

4EC 4EC 4EC 
GTTAL08 GTTAL22 GTTAL23 

750 750 750 
250 250 250 
3.51 2.74 6.77 
413 509 356 
1752 4100 1257 
33.3 275.0 #NIA 

348.8 1150 28.5 
#NIA #NIA 18.6 
1042 2912 796 

21.71 60.67 16.96 
21 .05 52.80 14.43 
0.66 7.87 2.53 
1.5% 6.9% 8.1% 

691 1760 700 
4.59 5.66 0.002 

0.0006 0.002 0.0025 
0.0163 0.0692 0.0001 
0.0158 0.0177 0.0287 
0.0033 0.0197 <0.00005 

<0.0001 <0.0001 <0.00003 
<1 <1 <0.3 

0.191 0.125 0.0497 
166 445 217 

0.003 0.048 <0.0005 
0.461 0.575 0.00803 
37.5 2.9 0.0007 
19.4 172 0.006 
0.25 0.657 0.188 

0.014 <0.01 0.005 
66.9 158 38.5 
40 17.5 0.16 

<0.2 <0.2 <0.05 
<0.001 0.001 0.0006 
0.322 4.1 0.0152 
<0.04 0.105 <0.01 
<0.2 <0.2 1.23 

0.0028 0.0062 0.0006 
4.03 <2 <0.5 

0.0003 0.0004 0.00003 
<0.2 <0.2 0.49 

0.349 0.623 0.209 
366 939 254 

0.00339 0.00141 0.00924 
<0.0002 <0.0002 <0.00005 

<0.01 <0.01 <0.003 
0.0577 0.383 0.00003 
<0.004 <0.004 <0.001 

90.1 164 12.1 
<0.002 <0.002 <0.0005 



Leachate Analvsis 

Litholoov 4EC 4EC 4EC 4EC 
Sam1>le ID GTIAL 25 GTTAL 26 GTTAL35 GTTAL36 
Parameter Method 
Volume Nanopure water 750 750 750 750 
Sample Weight 250 250 250 250 
pH Meter 3.92 8.1 6.45 7.35 
Redox Meter 459 246 373 339 
Conductivity Meter 3410 1354 1734 1013 
Acidity (to pH 4.5) TitraUon 17.2 #NIA #N/A #NIA 
Total Acidity (to pH 8.3) TltraUon 1350 7.9 167.3 78.6 
Alkalinity Titration #N/A 62.4 7.8 22.1 
Sulohate Turbidimetrv 2605 845 1214 576 

---·- -
Ion Balance 
Major Anions Calculation 54.27 18.85 25.45 12.44 
Major Cations Calculation 53.36 16.95 22.35 11.79 
Difference Calculation 0.91 1.90 3.10 0.65 
Balance 1%) Calculation 0.8% 5.3% 6.5% 2.7% 
Dissolved Metals 
Hardness CaC03 Calculation 1420 843 953 521 
Aluminum Al ICP-MS 0.839 0.0022 0.009 <0,002 
Antimony Sb ICP-MS 0.012 0.00041 <0.0004 0.0031 
Arsenic As ICP·MS 0.293 0.00025 0.0066 0.001 
Barium Ba ICP-MS 0.002 0.0235 0.0219 0.0344 
Beryllium Be ICP·MS 0.003 <0.00001 <0.0002 <0.0001 
Bismuth Bi ICP-MS <0.0005 <0.000005 <0.0001 <0.00005 
Boron B ICP-MS <5 <0.05 <1 <0.5 
Cadmium Cd ICP·MS 1.04 0.000739 0.158 0.0911 
Calcium Ca ICP-MS 488 219 224 152 
Chromium Cr ICP-MS <0.01 <0.0001 <0.002 <0.001 
Cobalt Co ICP·MS 0.35 0.0015 0.191 0.0303 
Copper Cu lCP-MS 2.29 0.00023 0.005 0.0026 
Iron Fe ICP-MS 1.69 0.005 <0.02 <0.01 
Lead Pb ICP-MS 0.249 0.00225 1.72 0.991 
Lithium Li ICP-MS <0.05 0.0082 0.011 <0.005 
Magnesium Mg ICP-MS 49 72.1 95.4 34.2 
Manganese Mn ICP-MS 1.75 0.101 6.82 0.475 
Mercury Hg ICP-MS <1 <0.01 <0.2 <0.1 
Molybdenum Mo ICP-MS <0.005 0.0214 <0.001 <0.0005 
Nickel Ni ICP·MS 0.512 0.00541 0.491 0.0781 
Phosphorus P ICP-MS <0.2 <0.002 <0.04 <0.02 
Potassium K ICP-MS <1 1.76 1.1 1.57 
Selenium Se ICP·MS <0.004 0.00443 0.0153 0.0007 
Silicon Si ICP-MS <10 0.347 <2 <1 
Silver Ag ICP·MS 0.0007 <0.000005 0.0001 0.00011 l ' 
Sodium Na ICP·MS <1 0.66 0.4 0.18 
Strontium Sr ICP-MS 0.196 0.424 0.102 0.113 
Sulphur (S) ICP·MS 975 295 378 186 
Thallium Tl ICP-MS 0.0042 0.00174 0.00323 0.00247 
Tin Sn ICP-MS <0.001 <0.00001 <0.0002 <0.0001 
Titanium Tl ICP·MS <0.05 <0.0005 <0.01 <0.005 
Uranium U ICP-MS 0.0314 0.00516 0.00008 <0.00002 
Vanadium V ICP-MS <0.02 <0.0002 <0.004 <0.002 
Zinc Zn ICP·MS 800 0.115 98.2 43.1 

L 
Zirconium Zr ICP-MS <0.01 <0.0001 <0.002 <0.001 

L 
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L ht A I . eac a e na1vs1s 

t itholoav 4EC 5A0/580 5A0/580 5A0/580 
Sample ID GTTAL37 GTTAL12 GTTAL09 GTTAL10 
Parameter Method 

r 
Volume Nanopure water 750 750 750 750 
Sample Weight 250 .250 250 250 
pH Meter 6.89 7.86 8.08 7.94 
Red ox Meter 360 275 228 259 
Conductivity Meter 669 232 196 265 
Acidity (to pH 4.5) Titration #NIA #N/A #NIA #N/A 
Total Acidity (to pH 8.3) Titration 234.5 4.6 5.0 4.9 
Alkalinity Titrallon 8.7 51 .5 79.0 78.6 
Sulphate Turbldlmetrv 355 72 37 71 
Ion Balance 
Major Anions Calculation 7.57 2.53 2.35 3.05 
Major Cations Calculation 7.85 2.21 1.94 2.69 
Difference Calculation -0.28 0.32 0.41 0.36 
Balance(%) Calculation -1 .8% 6.8% 9.6% 6.3% 
Dissolved Metals 
Hardness CaC03 Calculation 139 108 94.7 130 
AlumlnumAI ICP-MS <0.004 0.0113 0.0159 0.0089 
Antimony Sb ICP·MS 0.0024 0.00045 0.00013 0.00053 
Arsenic As ICP·MS 0.0039 0.00057 0.00022 0.00025 
Barium Ba ICP-MS 0.0269 0.0324 0.0515 0.0473 

J l I 

Beryllium Be ICP-MS <0.0002 <0.00001 <0.00001 <0.00001 
Bismuth Bi ICP-MS <0.0001 <0.000005 <'.0.000005 <0.000005 
Boron B ICP·MS <1 <0.05 <0.05 <0.05 
Cadmium Cd ICP·MS 0.112 0.000069 0.000009 0.000011 

I 
~ 

Calcium Ca ICP-MS 39.3 11.6 14 22.4 
Chromium Cr ICP·MS <0.002 <0.0001 0.0002 0.0001 
Cobalt Co ICP-MS 0.0774 0.000435 0.000087 0.000198 
Copper Cu ICP-MS 0.013 0.00057 0.00059 0.00025 f 
Iron Fe ICP·MS <0.02 0.008 0.006 0.003 
Lead Pb ICP-MS 2.3 0.00154 0.000098 0.000065 
Lithium LI ICP-MS <'.0,01 0.0086 0.0051 0.0119 
Magnesium Mg ICP·MS 9.9 19.2 14.5 18 
Manganese Mn ICP-MS 0.612 O.o1 0.00463 0.00428 
Mercury Hg ICP-MS <'.0,2 0.02 <'.0,01 <0.01 
Molybdenum Mo ICP·MS <0.001 0.0376 0.00872 0.00161 
Nickel Ni ICP-MS 0.454 0.0025 0.00038 0.00057 l 
Phosphorus P ICP-MS <0.04 <0.002 <0.002 <0.002 
Potassium K ICP·MS 0.7 1.2 1.29 2.34 
Selenium Se ICP-MS <0.0008 0.00372 0.00049 0.00042 
Siiicon Si ICP-MS <2 0.304 0.272 0.251 L 
Sliver Ag ICP·MS 0.0001 <0.000005 0.000011 <0.000005 
Sodium Na ICP-MS <0.2 0.46 0.34 0.66 
Strontium Sr ICP-MS 0.152 0.0598 0.0728 0.107 
Sulphur (S) ICP-MS 120 24 12 24 
Thallium TI ICP-MS 0.0152 0.00063 0.000046 0.000041 
Tin Sn ICP-MS <0.0002 0.00007 <0.00001 <0.00001 
Titanium Tl ICP-MS <0,01 <0.0005 <0.0005 <0.0005 
Uranium U ICP-MS 0.00008 0.000241 0.000375 0.000726 L 
Vanadium V ICP-MS <0.004 <0.0002 <0.0002 <0.0002 
Zinc Zn ICP-MS 163 0.0101 0.0014 0.0013 

L Zirconium Zr ICP·MS <0.002 <0.0001 0.0002 <0.0001 

L 
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Leachate Analvsls 

Lltholoav 5A0/5BO 5A0/5BO 5A0/5BO 5A0/5BO 
Sample ID GTTAL13 GTTAL14 GT'TAL15 GTI'AL16 
Parameter Method 
Volume Nanopure water 750 750 750 750 
Sample Weight 250 250 250 250 
pH Meter 8.00 7.98 7.99 7.47 
Redox Meter 283 287 297 320 
Conductivity Meter 144 155 250 1161 
Acidity (lo pH 4.5) Titration #NIA #NIA #N/A #N/A 
Total Acidity (to pH 8.3) Titration 4.7 4.1 4.0 6.2 
Alkalinity Titration 74.7 70.6 65.8 30.2 
Sulphate Turbidimetry 10 23 70 695 

"" 

Ion Balance 
Major Anions Calculation 1.70 1.89 2.77 15.08 
Major Cations Calculation 1.46 1.GO 2.50 13.67 
Difference Calculation 0.24 0.30 0.27 1.41 

f 
Balance(%) Calculation 7.5% 8.5% 5.1% 4.9% 
Dissolved Metals 
Hardness CaC03 Calculation 70.5 78 118 674 
Aluminum Al ICP·MS 0.0524 0.0203 0.0133 0.0033 
Antimony Sb JCP-MS 0.0003 0.00024 0.00057 0.00248 
Arsenic As ICP-MS 0.00039 0.00029 0.00104 0.00262 
Barium Ba JCP·MS 0.0426 0.0332 0.0422 0.02 
Beryllium Be JCP-MS <0.00001 <0.00001 <0.00001 <0.00001 
Bismuth Bi ICP-MS <0.000005 <0.000005 <0.000005 <0.000005 
Boron B JCP·MS <0.05 <0.05 <0.05 <0.05 
Cadmium Cd JCP-MS 0.000016 0.000008 0.000009 0.00341 
Calcium Ca ICP-MS 21 .2 10.7 18.8 125 
Chromium Cr JCP-MS 0.0002 0.0002 0.0002 <0.0001 
Cobalt Co ICP-MS 0.000035 0.000112 0.000125 0.00286 
Copper Cu JCP·MS 0.00054 0.00025 0.00042 0.00088 
Iron Fe JCP·MS 0.057 0.01 0.004 0.005 
Lead Pb ICP-MS 0.000182 0.000545 0.000142 0.00642 
Lithium LI JCP·MS 0.0011 0.0065 0.0058 0.0194 
Magnesium Mg JCP-MS 4.27 12.4 17.2 87.8 
Manganese Mn ICP-MS 0.00094 0.00437 0.00314 0.0241 
Mercury Hg JCP·MS <0.01 <0.01 <0.01 <0.01 
Molybdenum Mo ICP-MS 0.00224 0.00051 0.0228 0.0125 
Nickel Ni ICP-MS 0.00054 0.00059 0.00127 0.00328 
Phosphorus P JCP·MS 0.002 <0.002 <0.002 <0.002 
Potassium K ICP-MS 1.4 1.07 5.02 3.37 
Selenium Se ICP-MS 0.00013 0.00015 0.00087 0.00186 
Silicon SI JCP·MS 1.49 0.373 0.283 0.402 
Silver Ag JCP-MS <0.000005 <0.000005 <0.000005 0.00002 
Sodium Na ICP-MS 0.45 0.31 0.46 2.04 
Strontium Sr JCP·MS 0.0631 0.0392 0.0536 0.617 
Sulphur (S) ICP-MS 3 7 23 222 
Thallium Tl ICP-MS 0.000049 0.000078 0.000136 0.000521 
Tin Sn JCP·MS 0.00007 <0.00001 0.00004 <0.00001 
Titanium Ti JCP-MS 0.0011 <0.0005 <0.0005 <0.0005 
Uranium U ICP-MS 0.000926 0.000214 0.00124 0.000495 
VanadlumV JCP·MS <0.0002 <0.0002 <0.0002 <0.0002 
Zinc Zn ICP-MS 0.0017 0.0068 0.0011 0.611 

L 
Zirconium Zr ICP-MS <0.0001 <0.0001 <0.0001 <0.0001 

l 
L 



f I t_eachate Analvsls 

Lltholoav 5A0/5BO 5A0/5BO 5AOl5BO 5AOl5BO 
Sample ID GTIAL19 GTIAL20 GTTAL 21 GTTAL29 
Parameter Method 
Volume Nanopure water 750 750 750 750 
Sample Weight 250 250 250 250 
pH Meter 7.65 7.47 7.78 7.69 
Redox Meter 318 336 324 328 
Conductivity Meter 242 1470 542 1359 
Acidity (to pH 4.5) Titratlon #NIA #NIA #NIA #N/A 
Total Acidity (to pH 8.3) Titration 5.1 6.5 5.7 6.4 
Alkalinity ntration 64.8 27.7 45.5 40.1 
Sulphate Turbidimetry 63 943 254 845 
Ion Balance 
Major Anions Calculation 2.61 20.20 6.20 18.41 [ 
Major Cations Calculation 2.36 18.54 5.47 16.77 
Difference Calculation 0.24 1.66 0.73 1.64 
Balance(%) Calculation 4.9% 4.3% 6.2% 4.6% 
Dissolved Metals 

-· r 
·~ Hardness CaC03 Calculation 114 919 262 832 

Aluminum Al ICP·MS 0.0143 0.0035 0.0055 0.008 
Antimony Sb ICP-MS 0.00073 0.00009 0.00035 <0.0001 
Arsenic As ICP-MS 0.00319 0.00007 0.00025 0.0005 
Barium Ba ICP-MS 0.0164 0.0238 0.0198 0.0193 
Beryllium Be ICP-MS <0.00001 <0.00001 <0.00001 <0.00005 
Bismuth Bi ICP-MS <0.000005 <0.000005 <0.000005 <0.00003 
Boron 8 ICP-MS <0.05 <0.05 <0.05 <0.3 
Cadmium Cd ICP·MS 0.000011 0.000339 0.000059 0.00007 
Calcium Ca ICP-MS 21 .5 245 49.1 217 
Chromium Cr ICP-MS <0.0001 <0.0001 <0.0001 <0.0005 
Cobalt Co ICP-MS 0.00034 0.000346 0.000028 0.00108 
Copper Cu ICP-MS 0.00045 0.00034 0.00032 0.0025 
Iron Fe ICP-MS 0.003 0.006 0.003 <0.005 
Lead Pb ICP-MS 0.000073 0.000041 0.000053 0.00014 
Lithium Li ICP·MS 0.0121 0.0202 0.0121 0.005 
Magnesium Mg ICP-MS 14.7 74.7 34 70.5 
Manganese Mn ICP·MS 0.00508 0.0275 0.00087 0.0251 
Mercury Hg ICP·MS <0.01 <0.01 <0.01 <0.05 
Molybdenum Mo ICP-MS 0.00119 0.00503 0.0135 0.0061 
Nickel NI ICP-MS 0.00108 0.00281 0.00117 0.0094 L 
Phosphorus P ICP-MS <0.002 <0.002 <0.002 <0.01 
Potassium K ICP-MS 2 3.51 7.5 2.35 
Selenium Se ICP-MS 0.00034 0.00641 0.00043 0.0115 
Silicon Si ICP-MS 0.509 0.285 0.372 <0.5 L 
Silver Ag ICP-MS 0.000007 0.000006 0.000008 <0.00003 
Sodium Na ICP-MS 0.67 1.18 0.66 1.5 
Strontium Sr ICP·MS 0.16 0.922 0.13 0.662 
Sulphur (S) ICP-MS 23 335 85 282 
Thallium Tl ICP-MS 0.000089 0.000064 0.000177 0.00006 
TinSn ICP·MS <0.00001 0.00001 <0.00001 <0.00005 
Titanium TI ICP-MS <0.0005 <0.0005 <0.0005 <0.003 
Uranium U ICP-MS 0.000607 0.000734 0.000831 0.00346 L 
Vanadium V ICP-MS <0.0002 <0.0002 <0.0002 <0.001 
Zinc Zn ICP-MS 0.0011 O.Q151 0.0043 0.0165 

L Zirconium Zr ICP-MS <0.0001 <0.0001 <0.0001 <0.0005 

j_ 

L 



Leachate Analvsls 

Litholoav 5AOl5BO 5AOl5BO 5A0/5BO 5A0/5BO 
Sample ID GTTAL30 GTTAL 31 GTTAL32 GTtAC33 
Parameter Method 
Volume Nanopure water 750 750 750 750 
Sample Weighl 250 250 250 250 
pH Meter 7.97 7.78 8.00 8.07 
Red ox Meter 311 319 307 302 
Conductivity Meler 216 573 309 265 
Acidity (to pH 4.5) ntrallon #NIA #NIA #NIA #NIA 
Total Acidity (to pH 8.3) Titralion 4.6 5.4 4.7 4.2 
Alkalinity Titration 65.1 53.6 73.9 96.7 
Sulphate TurbidimetJy 51 279 99 61 

r 
Ion Balance 
Major Anions Calculation 2.36 6.88 3.54 3.20 
Major Cations Calculation 2.21 5.92 3.30 2.71 
Difference Calculation 0.15 0.97 0.25 0.50 
Balance(%) Calculation 3.3% 7.6% 3.6% 8.4% 
Dissolved Metals 
Hardness CaC03 Calculation 107 290 160 133 
Aluminum Al ICP·MS 0.0165 0.0078 0.0092 0.0095 
Antimony Sb ICP-MS 0.00062 0.00021 0.00041 0.00013 
Arsenic As ICP-MS 0.00292 0.00013 0.00072 0.00037 
Barium Ba ICP·MS 0.029 0.0167 0.0246 0.0259 
Beryllium Be ICP-MS <0.00001 <0.00001 <0.00001 <0.00001 

I . 
Blsmu!h Bl ICP-MS <0.000005 <0.000005 <0.000005 <0.000005 
Boron B ICP·MS <0.05 <0.05 <0.05 <0.05 
Cadmium Cd ICP-MS 0.000008 0.00001 0.000005 <0.000005 
Calc:lum Ca ICP-MS 31.9 60.4 26.6 18.5 
Chromium Cr ICP·MS <0.0001 <0.0001 <0.0001 <0.0001 
Cobalt Co ICP-MS 0.000541 0.000494 0.00041 0.000074 
Copper Cu ICP·MS 0.00266 0.00068 0.00044 0.00081 
Iron Fe ICP-MS 0.005 0.002 0.002 0.002 

I 

l_ 
Lead Pb ICP-MS 0.000075 0.000035 0.000064 0.00015 
Lithium Ll ICP·MS 0.0046 0.0064 0.0087 0.0042 
Magnesium Mg ICP-MS 6.56 33.9 21.6 21 
Manganese Mn ICP-MS 0.00703 0.0154 0.0041 0.00089 l 
Mercury Hg ICP·MS <0.01 0.17 0.04 0.01 
Molybdenum Mo ICP-MS 0.0016 0.0015 0.00126 0.00189 
Nickel NI ICP-MS 0.00122 0.001 83 0.00143 0.0006 
Phosphorus P ICP·MS <0.002 <0.002 <0.002 <0.002 
Potassium K ICP-MS 1.73 2.93 2.51 1.52 
Selenium Se ICP-MS 0.00018 0.00044 0.00034 0.00082 
Silicon Si ICP·MS 0.643 0.466 0.302 0.409 
Silver Ag ICP-MS <0.000005 0.00005 0.00001 <0.000005 
Sodium Na ICP-MS 0.72 0.76 0.61 0.36 
Strontium Sr ICP·MS 0.235 0.203 0.0998 0.0771 
Sulphur (S) ICP-MS 19 87 32 20 
Thallium Tl ICP-MS 0.000015 0.000049 0.000045 0.000201 
Tln Sn ICP·MS <0.00001 <0.00001 <0.00001 <0.00001 
Titanium Ti ICP-MS 0.0011 <0.0005 <0.0005 <0.0005 
Uranium U ICP-MS 0.000834 0.00192 0.00102 0.000617 
Vanadium V ICP·MS <0.0002 <0.0002 <0.0002 <0.0002 
Zinc Zn ICP-MS 0.0019 0.002 0.0014 0.0005 

L 
Zirconium Zr ICP-MS <0.0001 <0.0001 <0.0001 <0.0001 

L 
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Leachate Analvsls 

Litho.lonu 
Sample ID 
Parameter 
Volume Nanopure water 
Sample Weight 
pH 
Red ox 
Conductivity 
Acidity (to pH 4.5) 
Total Acidity (to pH 8.3) 
Alkalinity 
Sulphate 
Ion Balance 
Major Anions 
Major Cations 
Difference 
Balance (o/ol 
Dissolved Metals 
Hardness CaC03 
AlumlnumAI 
Antimony Sb 
Arsenic As 
Barium Ba 
Beryllium Be 
Bismuth Bi 
Boron B 
Cadmium Cd 
Calcium Ca 
Chromium Cr 
Cobalt Co 
Copper Cu 
Iron Fe 
Lead Pb 
Lithium LI 
Magnesium Mg 
Manganese Mn 
Mercury Hg 
Molybdenum Mo 
Nickel Ni 
Phosphorus P 
Potassium K 
Selenium Se 
Silicon SI 
Silver Ag 
Sodium Na 
Strontium Sr 
Sulphur (S) 
Thallium Tl 
Tin Sn 
ntanlum Tl 
Uranium U 
Vanadium V 
Zinc Zn 
Zirconium Zr 

Till 
GTTAL 39 

Method 
750 
250 

Meter 7.93 
Meter 317 
Meter 423 

Titration #N/A 
Titration 4.7 
Titration 68.1 

Turbldlmetrv 173 

Calculation 4.97 
Calculatlon 4.48 
Calculation 0.49 
Calculation 5.2% 

Calculation 209 
ICP-MS O.D16 
ICP·MS 0.00065 
IGP·MS 0.00077 
ICP-MS 0.0313 
ICP·MS <0.00001 
IGP·MS <0.000006 
ICP-MS <0.05 
ICP·MS 0.000021 
ICP-MS 46 
ICP-MS <0.0001 
ICP·MS 0.00006 
ICP-MS 0.00168 
ICP-MS 0.01 
ICP·MS 0.00004 
ICP-MS 0.0052 
ICP·MS 23 
ICP·MS 0.00788 
ICP-MS <0.01 
ICP-MS 0.00352 
IGP·MS 0.0007 
ICP-MS 0.006 
ICP·MS 3.33 
ICP·MS 0.00069 
ICP-MS 1.16 
ICP-MS <0.000005 
ICP·MS 4.52 
ICP-MS 0.22 
ICP-MS 54 
ICP·MS 0.00001 
ICP·MS <0.00001 
ICP-MS 0.0007 
ICP·MS 0.00567 
ICP·MS 0.0003 
ICP-MS 0.0059 
ICP·MS <0.0001 

Tiii Tiii Till 
GTTAL40 GTTAL02 GTTAL 38 

750 750 750 
250 250 250 
7.99 7.65 8.19 
313 347 304 
142 500 721 

#N/A #N/A #N/A 
4.2 5.0 6.2 
76.9 57.7 48.0 

7 174 385 

1.68 4.78 8.98 
1.45 4.84 8.11 
0.23 ·0.06 0.87 
7.3% ·0.6% 5.1% 

66 214 400 
0.263 0.0203 0.007 
0.0038 0.00121 0.00056 

0.00189 0.00315 0.00037 
0.0704 0.0497 0.0217 

0.00001 <0.00001 <0.00001 
0.000006 <0.000005 <0.000005 

<0.05 <0.05 <0.05 
0.000038 0.000044 0.000069 

20.4 67.7 102 
0.0008 0.0001 <0.0001 

0.00011 0.000053 0.000205 
0.00514 0.00175 0.00053 
0.185 0.014 0.005 

0.000485 0.000335 0.000119 
0.0023 0.0054 0.0153 

3.66 10.9 35.1 
0.00361 0.0981 0.00965 

<0.01 <0.01 <0.01 
0.0179 0.00191 0.0031 

0.00165 0.00081 0.00181 
0.02 0.028 <0.002 
2.15 3.8 3.58 

0.00453 0.0229 0.00052 
1.48 1.4 0.4 

0.000011 0.000006 <0.000005 
1.53 10.7 0.53 

0.107 0.299 0.661 
<3 53 126 

0.000011 0.000022 0.000102 
0.00002 <0.00001 <0.00001 
0.0074 <0.0005 <0.0005 

0.00649 0.00409 0.00111 
0.0021 0.0009 <0.0002 
0.0028 0.0008 0.0104 
0.0004 <0.0001 <0.0001 



L h eac ate Analvsls 

Uncertain· 
Lltholoav 3G01 , EC1 
Sample ID GTTAL24 
Parameter Method 
Volume Nanopure water 750 
Sample Weight 250 
pH Meter 7.18 
Redox Meter 351 
Conductivity Meter 2057 
Acidity (to pH 4.5) 11tration #NIA 
Total Acidity (to pH 8.3) Titration 58.5 
Alkalinity Titration 21 .9 
Sulphate Turbidimetrv 1337 
Ion Balance 
Major Anions Calculation 28.29 
Major Cations Calculation 25.32 
Difference Calculation 2.97 
Balance(%) Calculation 5.5% 
Dissolved Metals 
Hardness CaC03 Calculation 1220 
Aluminum Al ICP·MS 0.002 
Antimony Sb ICP-MS 0.0011 
Arsenic As ICP·MS 0.0005 
Barium Ba ICP-MS 0.0287 
Beryllium Be ICP-MS <0.00005 
Bismuth Bl ICP·MS <0.00003 
Boron B ICP-MS <0.3 
Cadmium Cd ICP-MS 0.0456 
Calcium Ca ICP·MS 254 
Chromium Cr ICP-MS <0.0005 
Cobalt Co ICP·MS 0.0349 
Copper Cu ICP·MS 0.0022 
Iron Fe ICP-MS 0.153 
Lead Pb ICP·MS 0.115 
Lithium LI ICP·MS 0.01 
Magnesium Mg ICP-MS 143 
Manganese Mn ICP·MS 0.333 
Marcury Hg ICP-MS <0.05 
Molybdenum Mo ICP-MS 0.0011 
Nickel NI ICP·MS 0.127 
Phosphorus P ICP·MS <0.01 
Potassium K ICP-MS 1.79 
Selenium Se ICP·MS 0.0018 
Silicon Si ICP-MS <0.5 
Silver Ag ICP-MS 0.00003 
Sodium Na ICP·MS 0.78 
Strontium Sr ICP-MS 0.4 
Sulphur (S) ICP-MS 459 
Thallium Tl ICP·MS 0.00316 
Tln Sn ICP-MS <0.00005 
Titanium Ti ICP-MS <0.003 
Uranium U ICP·MS 0.00004 
Vanadium V ICP-MS <0.001 
Zinc Zn ICP-MS 25.3 
Zirconium Zr ICP·MS <0.0005 

Unc@rtafn· 
Uncertain. SA0/580? 
SA0/580 3G0?4EC? 

GTTAL 11 GTTAL34 

750 750 
250 250 
8.06 7.15 
263 332 
221 419 

#NIA #NIA 
4.0 6.4 

102.9 25.4 
27 194 

2.62 4.55 
2.40 4.08 
0.22 0.47 
4.4% 5.4% 

117 199 
0.042 0.0034 

0.00049 0.00147 
0.00038 0.00064 
0.0559 0.0272 

<0.00001 <0.00001 
<0.000005 <0.000005 

<0.05 <0.05 
0.000009 0.00203 

20.2 42.9 
<0.0001 <0.0001 

0.000084 0.00369 
0.0003 0.00057 
0.025 0.002 

0.000127 0.00496 
0.0102 0.0035 

16.1 22.3 
0.00215 0.0685 

<0.01 <0.01 
0.0015 0.00577 

0.00049 0.0357 
<0.002 <0.002 

2.06 1.26 
0.00044 0.00061 

0.527 0.309 
<0.000005 0.000012 

0.35 0.78 
0.109 0.165 

10 62 
0.000061 0.00195 
<0.00001 <0.00001 
0.0006 <0.0005 

0.000712 0.000132 
<0.0002 <0.0002 
0.0016 1.23 

<0.0001 <0.0001 

Blank 

750 
-

7.08 
300 
<1 

#N/A 
3.6 
3.0 
2 

#NIA 
#NIA 
#NIA 
#NIA 

<0.5 
0.0002 

<0.00002 
<0.00002 
0.00003 

<0.00001 
<0.000005 

<0.05 
<0.000005 

<0.05 
<0.0001 

<0.000005 
0.0004 
<0.001 

0.000018 
<0.0005 
<0.05 

0.00005 
<0.01 

<0.00005 
0.00015 
<0.002 
<0.05 

<0.00004 
<0.1 

<0.000005 
<0.05 

<0.00005 
<3 

<0.000002 
0.00009 
<0.0005 

<0.000002 
<0.0002 
0.0005 

<0.0001 
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