Appendix A

Backfilled Pit Water Quality Assessment

Flambeau Mining Company
2005 Annual Report



Canada

SRK c ’t — Steffen, Robertson and Kirsten (Canada) Inc.
onsu ’ng Suite 800 — 1066 West Hastings Street
. . . Vancouver, B.C. V6E 3X2
Engineers and Scientists

vancouver@srk.com
www.srk.com

Tel: 604.681.4196
Fax: 604.687.5532

Memorandum
To: Jim Hutchison Date: January 22, 2007
Foth and Van Dyke, Green Bay
cc: From: John Chapman
Daryl Hockley
Subject: FLAMBEAU PROJECT Project #: 1UF001.008
Backfilled Pit 2006 Monitoring Results
1 Introduction

Waste rock produced at the Flambeau Mine was amended with limestone and backfilled to the
Flambeau open pit. The chemistry of the pore water in the backfill has been monitored since
February 1999 and the results have been reviewed annually by SRK to assess geochemical
interactions between re-saturating water and the backfill. Groundwater elevation data are reviewed
by staff at Foth & VVan Dyke and are excluded from this review.

For ease of comparison with past assessments, this memorandum retains the format that was
established in previous memoranda.

As reported in the SRK Memorandum dated January 27, 2006, the water quality monitoring results
through the end of 2005 in general were consistent with previous years and indicated that:

Complete neutralization of acidity originally contained in the backfill has occurred.
Concentrations of major ions in the pore water are stable, consistent with previous results.
Gypsum precipitation and/or dissolution is controlling the porewater concentration of sulphate
within most of the backfill.

Isolated zones exist where the backfill contained less sulphate, and gypsum equilibrium
conditions were not reached (e.g. around well MW-1014A).

Porewater in backfill around Well MW-1014C is being flushed with groundwater inflow leading
to decreasing concentrations of sulfate and other solutes.

Approximately stable redox conditions exist in some wells (e.g. wells MW-1013C, MW-1014C
and MW-1013B) but redox potentials continue to fluctuate in wells MW-1014A and MW-
1014B.

Manganese concentrations are increasing marginally in well MW-1013C, but nearly constant or
slightly decreasing in the remaining wells.

Iron concentrations have increased in well MW-1013C, and decreased in well 1014C, suggesting
local variations in redox potential, groundwater flow and siderite precipitation. Iron
concentrations are very low and stable in other wells.

Equilibrium modeling suggest that iron oxy-hydroxides are converting to more stable phases
such as goethite or hematite in wells MW-1013B, MW-1014A and MW-1014B, and therefore
that soluble iron concentrations are unlikely to increase in the future for these wells.
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3.1

3.2

Summary of Data Collected In 2006

The monitoring wells located in the backfill comprise MW-1013, MW-1013A MW-1013B, MW-
1013C; MW-1014, MW-1014A, MW-1014B, and MW-1014C. Water levels in all wells have
recovered sufficiently and were sampled during 2006.

MW-1005P is located upgradient of the backfill. Well locations, and sampling procedures and
analytical methods were previously presented in the SRK memorandum dated January 15, 2001 and
are not repeated herein.

The routine monitoring program for the backfill is shown in Table 1. The variances from the routine
monitoring program that occurred during the 2006 monitoring period were as follows:

January 2006: (quarterly program): Arsenic included as a parameter in the monitoring program
for all wells located in the backfill and for the up-gradient well MW-1005P.

April 2006 (quarterly program): With the excepting of sodium and potassium the annual
monitoring program was undertaken for the wells located in the backfill; arsenic was included in
the quarterly program for the up-gradient well MW-1005P.

July 2006 (annual program): no variation from the standard program.

October 2006 (quarterly program): Arsenic included as a parameter in the monitoring program
for all wells located in the backfill and for the up-gradient well MW-1005P.

The complete data sets for all the wells located in the backfill, as well as the up-gradient well, are
provided in Attachment 1.

Results and Discussion

Alkalinity

The time series plots provided in Figures 1 and 2 indicate that the alkalinity results for 2006 were
within the concentration ranges observed for each of the wells in the preceding two to three years.

As shown in Figure 1, alkalinity concentrations in MW-1013 appear to be elevated when it is
considered that the well is screened within till and is the shallowest (least head) of the series. The
alkalinity concentrations within this well correlate with the results for MW-1013B and MW-1013C
which suggests it may be affected by limestone that may have been disposed locally within this area.
The alkalinity concentrations in MW-1013A, located within Type | waste rock backfill, are
decreasing and approaching the background concentration observed in MW-1005P.

The sample depth for well MW-1014 coincides with sandstone backfill. The alkalinity in this well is
slightly below the background level, which is consistent with expectation for sandstone backfill. As
noted for previous years, the results for Well MW-1014B appear to be slightly more variable than in
the remaining wells, the results remain however, within the range of previous data. As discussed in
the next section, sampling, sample handling and sample storage prior to analysis may contribute to
the variability, in particular for samples with high dissolved carbon dioxide.

Estimation of Carbon Dioxide Partial Pressure

The initial monitoring results for the backfill indicated lower than predicted pH conditions and
higher than expected alkalinity concentrations. An assessment of the prevailing conditions attributed
this to the entrapment of carbon dioxide generated from limestone reacting with the acidity contained
in the backfill. The entrapment is believed to have been caused by the rapid inundation of the
backfill which occurred more rapidly than expected and the neutralization reactions occurring after
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saturated conditions developed. The carbon dioxide partial pressure was measured and found to
support this conclusion.

As discussed previously (see SRK memorandum, dated, January 2002), the dissolved carbon dioxide
concentrations in the backfill pore water and the corresponding carbon dioxide concentrations in a
gas in equilibrium with the dissolved carbon dioxide can be estimated from the alkalinity
measurements.

The calculated carbon dioxide results for the July 2006 samples together with the results from
previous years are provided in Table 2. Time series plots of estimated carbon dioxide concentrations
are illustrated in Figures 3 and 4 for wells MW-1013 and MW-1014 respectively, with the estimates
for the up-gradient well, WM-1005P, included for reference. (Note that because only one data point
is available for MW-1013, MW-1013A and MW-1014 respectively they were not included in the
plots.)

As shown in the July 2006 estimate for Well MW-1013B is down from that observed in 2005, but
remains elevated above that of MW-1013C. (However, as noted in previous assessments, care
should be taken when evaluating the estimated carbon dioxide concentrations because they are back-
calculated from the alkalinity results. Because the samples are taken from depth below the water
table (i.e. at a pressure above atmospheric conditions) and brought to surface, the change in pressure
can result in the loss of some carbon dioxide to the atmosphere before the sample is analyzed for
alkalinity. The loss of carbon dioxide will affect the alkalinity measurement and the back calculated
estimate of the in situ carbon dioxide concentration.) The results for MW-1013C have remained
approximately constant and is similar those observed for MW-1014C, which suggest stable
conditions at depth.

The results for Wells MW-1014A and -B similarly indicate some variability within the range of
previous results, while results for the deeper well MW-1014C indicate stable conditions have been
reached at depth within the backfill.

Major lons

lon balance and total dissolved solids calculations were completed to check the internal consistency
for each of the July 2006 data sets. Total alkalinity was entered as CaCOs; eg. and the pH was fixed
at the measured (laboratory) value. The calculations showed that the ion balances of all the samples
were within 3 %, except for samples MW-1014B with an error of 7.67 % (anion deficient) and MW-
1014C with an error of 5.16 % (anion deficient). By convention, the ionic imbalance observed for
theses samples are considered within an acceptable range.

The sample from MW-1005P up-gradient of the backfill classifies as a Ca-Mg-COj3 water, as does
the sample from MW-1013. The sample from MW-1013A classifies as a Ca-Mg-CO3-SO, water.
The remainder of the backfill pore water samples continue to classify as Ca-Mg-SO4-CO; water.

Following the previously established protocol, the geochemical equilibrium model PHREEQ-C was
used to compare the solution compositions from the July 2006 samples to solubility limits for
expected mineral phases. All runs were completed using the laboratory measured alkalinity and pH
data and the field measured temperature and redox potential conditions. Complete results are
included in Attachment 2.

The calculated saturation indices of key secondary mineral phases are provided in Table 3. (A
saturation index greater than zero indicates super-saturation of a mineral phase, an index below zero
indicates under-saturation, and an index near zero indicates the reported water chemistry is at or near
equilibrium with the mineral phase.) The saturation index does not indicate the abundance of the
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mineral nor does it account for any kinetic constraints that may prevent the mineral from forming or
dissolving. Time series plots of the saturation indices presented in Table 3 are shown in Figures 5
through 10.

Table 3 indicates that the July 2006 saturation indices for calcite/aragonite and gypsum in samples
MW-1013, MW-1013A and MW-1014 are reasonably consistent with those for the background well
MW-1005P. It is however noted that MW-1013 and MW-1013A are supersaturated with respect to
rhodocrosite and siderite (i.e. saturation indices are above zero). However only one set of results has
been obtained thus far for these wells and no trend is indicated as yet. The results for the remainder
of the samples are consistent with the conclusions from previous assessments, i.e. most of the
backfill samples are at or near equilibrium with gypsum, and close to saturation with calcite (or
aragonite, a similar calcium carbonate phase). Also consistent with previous observations, the
gypsum saturation indices for samples from well MW-1014A (see Figure 7) and well MW-1014C
(see Figure 9) remain below zero. The calculated saturation index for gypsum for MW-1014C
continues to decline which, as concluded in previous assessments, indicates that the pore water in the
backfill in the vicinity of this well is being replaced slowly by groundwater inflow (Figure 17 shows
the change in the sulfate concentration over time).

Conditions in equilibrium with calcite (or aragonite) and gypsum indicate that acidity (from sulfide
oxidation) that was present in the backfill has been neutralized. Near-equilibrium conditions with
calcite are also consistent with the excess limestone that was used to amend the backfill.

Redox Potential, Iron and Manganese

Measured redox potentials as a function of time are illustrated in Figures 11 and 12 for wells MW-
1013 and MW-1014 respectively, together with the results for the up-gradient well for comparison.

The redox potential in the up-gradient well (MW-1005P) appears to have stabilized at about 0 mV;
the variability is considered to be within the expected analytical variance for field measurement of
redox potential.

The redox potentials in wells MW-1013C and MW-1014C vary within the region of 50 mV and
appear to have stabilized. The redox potential in well MW-1013B however appears to have
increased from the initial steady range of about 200 to about 300 mV. The limited results to date for
MW-1013 and MW-1013A indicate redox values between the upper and lower range in the backfill.

The redox potential in wells MW-1014A and MW-1014B showed an increase during 2005, but has
decreased since to values corresponding to the range observed prior to this increase. The results to
date for MW-1014 appear to replicate the results for wells MW-1014A and MW-1014B.

Time series plots of dissolved manganese concentrations are shown in Figures 13 and 14. The
results are also presented in Table 4 as average annual concentrations.

The manganese results for Well MW-1013B continue to vary with time, but average annual
concentrations suggest that the concentration has decreased during 2006 as shown in Table 4. The
manganese concentration in well MW-1013C appears to have stabilized, with no change in the
annual average concentration between 2005 and 2006. Manganese concentrations in the remaining
wells located within the backfill continue to decrease or remain stable.

The wells that were sampled for the first time in October 2005 show manganese concentrations in
each location. The manganese concentration in well MW-1013 was in the same concentration range
as well MW-1013B, and remained in that range through 2006. The manganese concentration in well
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MW-1013A has decreased marginally during 2006. In Well MW-1014 the manganese concentration
slightly decreased during 2006.

The manganese concentration in the background well MW-1005P continues to fluctuate, but remains
within the range of historic values.

Calculated saturation indices for rhodochrosite (MnCQs) are presented in Table 3 for the July 2005
results and time series plots for the saturation indices are illustrated in Figures 5 to 10. In general,
the results indicate super-saturation of rhodochrosite. In wells where the manganese concentration in
the pore water is decreasing, slow rhodochrosite formation remains a possible explanation. It should
however be noted that the manganese concentration in well MW-1014C is decreasing at the same
rate that sulfate is decreasing, which is consistent with pore water displacement by groundwater flow
rather than rhodochrosite formation (see Figure 17).

Dissolved iron concentrations are shown in Figures 15 and 16 for wells MW-1013 and MW-1014,
respectively, and annual average concentrations are summarized in Table 4.

Iron concentrations in the shallower wells in the backfill, i.e. wells MW-1013B, MW-1014A and
MW-1014B remained within the historical range of concentrations and were similar to
concentrations detected in the up-gradient well, well MW-1005P. It is noted that these wells all have
sample elevations at or above the up-gradient sample elevation, and, comparatively, their redox
potentials are elevated. The Fe(OH); saturation indices calculated for these wells from the 2006
results appear to have decreased from estimates recorded for 2005 and have in general returned to
historical values. It should however be noted that the iron concentrations in these wells in 2005 were
below detection. When calculating the saturation indices, the iron concentrations were set equal to
the detection limit. The 2005 saturation indices clearly were overestimated and were not indicative
of a change in conditions in the backfill pore water.

As shown in Figure 15, the dissolved iron concentration in Well MW-1013C appears to continue to
increase slightly, with an annual average concentration of about 8.2 mg/L in 2006 compared to 8.1
mg/L in 2005. The iron concentration remains slightly above equilibrium with siderite.

In contrast the iron concentration in well MW-1014C continues to decrease. The annual average
concentration has decreased from about 6.8 mg/L in 2005 to about 6.1 mg/L in 2006. Figure 18
shows that the rate of decrease in the iron concentration is marginally more rapid than the rate of
decrease in the sulfate concentration (unlike for manganese as discussed above). This is consistent
with simultaneous pore water displacement and iron precipitation, likely as siderite (based on the
calculated saturation indices).

The iron concentration measured in the October 2005 sample from well MW-1013 was 22 mg/L, but
although the concentration varied between about 2.2 and 12 mg/L, it decreased during 2006 to an
average of about 6.3 mg/L. Iron remained below the detection limit in the samples from wells MW-
1013A and MW-1014.

Summary

The results from the 2006 monitoring period generally are in agreement with the results from
previous years and support the conclusions previously identified. In general the results indicate:

Complete neutralization of acidity has occurred.

Concentrations of major ions in the pore water are stable, consistent with previous results;
Gypsum precipitation and/or dissolution is controlling the concentration of sulphate within most
of the backfill.

JTClitc

M-Flambeau Monitoring Results 2006 Revised 22 01 07.doc, 3:20 PM, Jan. 24, 07



SRK Consulting Page 6

Isolated zones exist where the backfill contained less sulphate and gypsum equilibrium
conditions were not reached (e.g. around well MW-1014A).

Porewater in backfill around Well MW-1014C is being flushed with groundwater inflow leading
to decreasing sulfate and other solute concentrations.

Approximately stable redox conditions are observed in some wells (e.g. wells MW-1013C, MW-
1014C and MW-1013B) but redox potentials continue to fluctuate in wells MW-1014A and
MW-1014B.

Manganese concentrations are increasing marginally in well MW-1013C, but nearly constant or
slightly decreasing in the remaining wells.

Iron concentrations have increased in well MW-1013C, and decreased in well 1014C, suggesting
local variations in redox potential, groundwater flow and siderite precipitation. Iron
concentrations are very low and stable in other wells.

Equilibrium modeling suggest that iron oxy-hydroxides are converting to more stable phases
such as goethite or hematite in wells MW-1013B, MW-1014A and MW-1014B, and therefore
that soluble iron concentrations are unlikely to increase in the future for these wells.

Recommendations

The results for a number of the deeper wells within the backfill indicate stable conditions may have
been reached at depth in the backfill. However, the shallow wells MW-1013, MW-1013A and MW-
1014 have only recently recovered sufficiently to allow sampling and monitoring. Since the results
for these shallow wells to date cover only a short period and remain variable over time, no trends in
the water quality results can as yet be established. SRK therefore recommends that monitoring of
groundwater within and around the backfilled pit should be continued. An annual review of the data
should be included in the project’s annual report to determine if the conclusions reached in this
memorandum remain consistent.
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TABLE 1
Summary of Routine Pore Water Monitoring Parameters
Parameter Units Quarterly Annual

Alk (mg/l) X X

As (ng/l) X

Ba (nafl) X

Cd (ng/l) X

Ca (mg/l) X

Cl (magll) X

Cr (nafl) X

Cu (na/l) X X
Hardness (mg/l) X X

Fe (magl) X X

Pb (nafl) X

Mg (magl) X

Mn (paf/l) X X

CO, (hg/h)

Hg (gl X
Field pH (s.u) X
Lab pH (s.u) X X

K (mg/l) X

Se (ng/l) X

Ag (kg/h) X

Na (mg/l) X

TDS (mg/l) X X
Sulfate (mg/l) X

Zn (nafl) X
Color (After Filter) X X
Field Cond (umho) X X
Redox Potential (mV) X X
Odor X X
Turbidity (Purging) X X
Ground Water El (Feet) X X

Notes: from Table 2 of the October 12, 2000 Foth & Van Dyke memorandum
Prepared by: JTC
Checked by: CL
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2002, April 2001 and April 2000 Samples

TABLE 2
Estimates of Carbon Dioxide Gas in Equilibrium with July 2005, July 2004, July 2003, July

Head on

Mole Fraction

Sample H,CO3* Kt pCO, p?

well Date (mmol/L) (mol/atm) (atm) Sg?e%e (atm) incgazs
MW-1013 Jul-06 12.9 -16.9 0.20 15 1.44 13.8%
MW-1013A Jul-06 3.7 -16.9 0.057 22 1.65 3.5%
MW-1013B Jul-06 15.0 -16.9 0.23 57 2.67 8.7%
MW-1013C Jul-06 8.9 -16.9 0.14 174 6.14 2.2%
MW-1014 Jul-06 25 -16.9 0.04 13 1.37 2.8%
MW-1014A Jul-06 5.7 -16.9 0.088 34 1.99 4.4%
MW-1014B Jul-06 11.2 -16.9 0.17 72 3.13 5.5%
MW-1014C Jul-06 4.6 -16.9 0.072 120 4.55 1.6%
MW1005P Jul-06 11 -16.9 0.016 82 341 0.5%
MW-1013B Jul-05 20.3 -16.9 0.31 57 2.69 11.7%
MW-1013C Jul-05 9.1 -16.9 0.14 174 6.13 2.3%
MW-1014A Jul-05 7.3 -16.9 0.11 34 2.00 5.6%
MW-1014B Jul-05 16.9 -16.9 0.26 72 3.14 8.3%
MW-1014C Jul-05 6.0 -16.9 0.092 121 4.56 2.0%
MW-1005P Jul-05 0.9 -16.9 0.014 83 3.46 0.4%
MW-1013B Jul-04 10.3 -16.9 0.16 58 2.72 5.9%
MW-1013C Jul-04 8.9 -16.9 0.14 175 6.17 2.2%
MW-1014A Jul-04 4.7 -16.9 0.07 34 2.02 3.6%
MW-1014B Jul-04 15.0 -16.9 0.23 74 3.18 7.3%
MW-1014C Jul-04 6.1 -16.9 0.094 122 4.61 2.0%
MW-1005P Jul-04 0.7 -16.9 0.010 84 3.49 0.3%
MW-1013B Jul 03 9.3 -16.9 0.160 58 2.62 6.1%
MW-1013C Jul 03 5.9 -16.9 0.138 175 6.01 2.3%
MW-1014A Jul 03 4.1 -16.9 0.073 29 1.85 4.0%
MW-1014B Jul 03 10.7 -16.9 0.232 73 3.06 7.6%
MW-1014C Jul 03 5.0 -16.9 0.094 122 4.63 2.0%
MW-1005P Jul 03 0.5 -16.9 0.010 86 3.36 0.3%
MW-1013B Jul 02 6.5 -16.9 0.105 58 2.62 4.0%
MW-1013C Jul 02 4.9 -16.9 0.079 175 6.01 1.3%
MW-1014A Jul 02 35 -16.9 0.056 29 1.85 3.0%
MW-1014B Jul 02 6.4 -16.9 0.104 73 3.06 3.4%
MW-1014C Jul 02 33 -16.9 0.053 122 4.63 1.1%
MW-1005P Jul 02 0.6 -16.9 0.010 86 3.36 0.3%
MW-1013B Apr-01 9.3 -16.9 0.144 55 2.62 5.5%
MW-1013C Apr-01 5.9 -16.9 0.092 170 6.01 1.5%
MW-1014A Apr-01 4.1 -16.9 0.063 29 1.85 3.4%
MW-1014B Apr-01 10.7 -16.9 0.165 70 3.06 5.4%
MW-1014C Apr-01 5.0 -16.9 0.077 123 4.63 1.7%
MW-1005P Apr-01 0.5 -16.9 0.008 80 3.36 0.3%
MW-1013B Apr-00 7.7 -17.8 0.138 55 2.62 5.2%
MW-1013C Apr-00 5.6 -17.8 0.100 171 6.04 1.7%
MW-1014A Apr-00 2.9 -19.2 0.055 28 1.83 3.0%
MW-1014B Apr-00 10 -20.5 0.211 68 3.01 7.0%
MW-1014C Apr-00 3.6 -19.7 0.071 116 4.42 1.6%
MW-1005P Apr-00 0.8 -16.2 0.013 83 3.45 0.4%

Notes:
1
2

H2C03* = COz(aq) + H2C03
Corrected for sample temperature.
Absolute pressure at sample depth.

Prepared by: JTC
Checked by: CL
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TABLE 3
Summary of PHREEQ-C Runs to Check Saturation of Calcite and Gypsum

Date Sample Data Conditions Saturation Index
Set T pH pE Calcite/ Gypsum Fe(OH); Siderite Rhodocrosite
(°C) Aragonite (am)
Jul 2006 MW-1013 6.4 2.9 -0.36 /-0.51 -1.69 -0.74 0.07 1.13
Jul 2006 MW-1013A 13.2 6.7 2.7 -0.39/-0.54 -1.17 -1.03 -0.8 0.18
Jul 2006 MW-1013B 13.6 6.4 4.2 0.00/-0.15 -0.04 -0.72 -1.12 1.2
Jul 2006 MW-1013C 14.7 6.7 0.9 0.25/0.10 -0.05 -1.69 0.05 0.92
Jul 2006 MW1014 121 6.6 29 -0.89/-1.04 -1.32 -1.02 -1.11 -0.37
Jul 2006 MW-1014A 128 6.7 3.2 -0.05/-0.20 -0.38 -0.8 -0.88 0.03
Jul 2006 MW-1014B 13.7 6.4 3.8 -0.10/-0.25 -0.16 -0.97 -1.09 0.75
Jul 2006 MW-1014C 13.0 6.6 11 -0.31/-0.46 -1.01 -1.63 0.39 0.18
Jul 2006 MW-1005P 14.7 7.1 0.02 -0.35/-0.50 -3.3 -2.1 -0.12 -0.7
Jul 2005 MW-1013B 15.8 6.4 4.0 0.04/-0.11 0.01 -0.76 -1.11 1.24
Jul 2005 MW-1013C 14.1 6.6 0.3 0.08/-0.07 -0.01 -2.47 0.4 0.79
Jul 2005 MW-1014A 14.1 6.8 4.7 0.11/-0.05 -0.35 1.18 -0.76 0.16
Jul 2005 MW-1014B 150 6.5 5.2 0.05/-0.10 -0.06 0.77 -1.05 0.95
Jul 2005 MW-1014C 150 6.9 1.0 -0.04/-0.19 -0.90 -0.76 0.69 0.46
Jul 2005 MW-1005P 13.3 7.4  -0.02 -0.08 /-0.23 -3.23 -1.8 -0.47 -0.53
Jul 2004 MW-1013B 13.3 6.3 3.2 -0.06 /-0.21 -0.03 -1.77 -1.18 0.96
Jul 2004 MW-1013C 149 6.5 0.8 0.09/-0.06 -0.11 -2.35 0.35 0.76
Jul 2004 MW-1014A 17.1 6.7 2.9 0.04/-0.11 -0.39 -0.80 -0.69 0.27
Jul 2004 MW-1014B 14.3 6.4 3.2 -0.11/-0.26 -0.15 -1.52 -1.15 0.79
Jul 2004 MW-1014C 155 6.6 0.5 -0.32/-0.47 -0.92 -2.13 0.42 0.20
Jul 2004 MW-1005P 114 7.2 -0.1 -0.25/-0.40 -3.25 -2.11 -0.21 -0.63
Jul 2003 MW-1013B 149 6.8 35 0.49/0.34 -0.02 0.18 -0.40 1.67
Jul 2003 MW-1013C 146 6.5 0.5 0.06 /-0.09 -0.03 -2.90 0.07 0.71
Jul 2003 MW-1014A 120 6.6 35 -0.10/-0.26 -0.34 -0.46 -0.75 0.53
Jul 2003 MW-1014B 126 6.2 4.2 -0.30/-0.45 -0.11 -1.23 -1.40 0.63
Jul 2003 MW-1014C 130 6.6 0.7 -0.26 /-0.41 -0.83 -1.94 0.48 0.25
Jul 2003 MW-1005P 13.4 7.0 -0.1 -0.41 / -0.56 -3.25 -2.24 0.02 -0.88
Jul 2002 MW-1013B 16.1 6.4 35 0.14/-0.01 -0.08 -1.00 -0.70 1.32
Jul 2002 MW-1013C 16.5 6.4 0.9 0.05/-0.10 -0.08 -2.68 0.04 0.71
Jul 2002 MW-1014A 15.1 6.5 3.1 -0.07/-0.22 -0.37 -1.20 -0.86 0.60
Jul 2002 MW-1014B 14.1 6.3 43 -0.16 /-0.31 -0.10 -1.27 -1.59 0.80
Jul 2002 MW-1014C 17.2 6.6 0.8 -0.17/-0.32 -0.84 -1.71 0.61 0.34
Jul 2002 MW-1005P 13.6 7.2 0.5 -0.23/-0.38 -2.97 -2.12 -0.74 -0.71
Oct 2001 MW-1013B 144 6.1 34 -0.30/-0.45 -0.04 -1.99 -1.10 0.90
Oct 2001  MW-1013C 126 6.2 0.4 -0.33/-0.48 -0.05 -4.11 -0.47 0.32
Oct 2001  MW-1014A 143 6.3 2.6 -0.38/-0.53 -0.36 -1.76 -0.56 0.33
Oct 2001  MW-1014B 134 6.1 3.7 -0.40/-0.55 -0.08 -2.35 -1.78 0.59
Oct 2001  MW-1014C 122 6.2 0.9 -0.68/-0.83 -0.75 -2.91 0.13 -0.10
Jul 2001  MW-1005P° 9.9 6.6 0.1 -0.86 /-1.01 -2.98 -3.52 -0.59 -1.28
April 2000 MW-1013B' 8.7 6.63 4.1 0.24/0.08 -0.03 -0.23 -1.01 1.36
April 2000 MW-1013C*> 85 6.73 31 0.15/0.00 -0.01 -0.08 -0.25 0.73
April 2000 MW-1014A 11.2 6.87 2.9 0.13/-0.02 -0.36 -0.23 -0.49 0.91
April 2000 MW-1014B® 14.2 6.43 5.1 -0.02/-0.17 -0.07 -0.34 -1.16 0.99
April 2000 MW-1014C 119 6.65 1.6 -0.02/0.17 -0.64 -0.82 0.76 0.49
April 2000°  MW-1005P* 15.9 6.91 1.1 -0.37 /-0.52 -2.83 -2.66 -1.24 -1.00
Notes:

1. April 2000 data with sulfate adjusted upwards to 1500 mg/L to improve ion balance.
2. April 2000 data with calcium adjusted upwards to 290 mg/L to improve ion balance.

3. Inthe April 2000 data, the iron detection limit was anomalously high (0.15 mg/L). In the PHREEQ runs, the
iron concentration was set to 0.06 mg/L, as measured in other samples from this well.

4. Combination of analytical data from the July 1999 sample with Eh and alkalinity data from the April 2000
sample.

5. July 2001 data.

Prepared by: JTC
Checked by: CL
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Table 4
Summary of Annual Average Concentrations
Dissolved Manganese (ug/L)
Year 1999 2000 2001 2002 2003 2004 2005 2006
MW-1005P 47 60 46 44 77 61 58 60
MW-1013 - - - - - - - 21,200
MW-1013A - - - - - - - 2,725
MW-1013B 28,000 32,750 36,000 36,250 36,125 32,500 30,125 26,500
MW-1013C 7,450 7,925 8,600 9,233 9,625 9,738 10,375 10,375
MW-1014 - - - - - - - 1,030
MW-1014A - 7,000 6,150 5,900 4,275 2,670 1,725 1,455
MW-1014B 23,000 21,000 18,750 17,750 17,750 15,967 16,000 13,750
MW-1014C 4,200 3,375 2,975 2,625 2,425 2,244 2,175 1,975
Dissolved Iron (mg/L)

Year 1999 2000 2001 2002 2003 2004 2005 2006
MW-1005P 0.28 0.17 0.1 0.13 0.84 0.35 0.29 0.33
MW-1013 - - - - - - - 6.3
MW-1013A - - - - - - - <0.33
MW-1013B 0.33 0.47 0.67 0.48 0.6 <0.64 <0.33 <0.33
MW-1013C 1.1 1.7 2.7 4.2 5.1 6.6 8.1 8.2
MW-1014 - - - - - - - <0.33
MW-1014A - 0.9 0.93 0.53 0.62 0.42 <0.33 <0.33
MW-1014B 0.04 0.23 0.2 0.15 0.26 <0.28 <0.33 <0.33
MW-1014C 14.3 12.5 10.9 9.2 8.1 7.1 6.8 6.1

Prepared by: JTC
Checked by: CL
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Fgure 2. Dissolved Alkalinity in MW-1014A, -B and -C
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Figure 7. Saturation Indices Calculated for MW1014A
2
1 e\‘_/\/—”/_'\.
0
x \
(5
24
c
2
€ 2
= —e— Calcite \/
o —=— Aragonite
3 —A— Gypsum
—x—Fe(OH)3(am)
4 1 —%— Siderite
—e— Rhodochrosite
'5 T T T T T
Feb-99 Jun-00 Now-01 Mar-03 Aug-04 Dec-05 Apr-07

Figure 8. Saturation Indices Calculated for MW1014B
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Figure 11. Redox Measured in MW-1013B and -C
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MW1004S

Well MW-1004S Original Well Depth: 38.02' 1998 Adj. Depth: 27.0

Alk As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf zn Color  Field Cond Lab Cond Redox Odor Turbidity Temp Grd Water
(mg/) (ug/l) (ugly (ugf) (mg/) (mg/l) (ug/ly (ug/) (mg/l) (mg/l) (ug/h (mg/) (ug/l) (ug/l) (ug/h (s.u.) (s.u.) (ugfl) (ug/l) (mg/l) (mg/) (mg/) (ught (After Filter)  (umho) (umho) (mv) (Purging) (C) El (Feet)
[ pemit standara 50 1000 10 250 50 1000 0.30 50 360 2 10 50 500 250 5000
ACL No ACLs for this well.

Apr-91
Jul-91 50 <14 60 <0.055 <4.0 6.7 160 <10
Oct-91 49 <14 60 <0.055 <4.0 6.9 170 10
Jan-92 27 <14 62 <0.055 <4.0 6.5 95 11
Apr-92 60 <14 72 <0.055 <4.0 7.2 100 12
Jul-92 74 <14 150 <0.055 <4.0 6.8 110 <10
Oct-92 100 <14 110 <0.055 <4.0 7.0 220 <10
Jan-93 73 <14 92 <0.055 <4.0 6.5 95 <10
Apr-93 51 <10 70 <0.010 <4.0 6.0 120 11
Jul-93 24 <12 56 <0.015 <4.0 6.0 110 11
Oct-93 32 <12 46 <0.015 <4.0 7.4 6.4 98 9 186 1099.82
Jan-94 42 16 44 <0.015 <4 7.0 6.4 74 10 123 1097.96
Apr-94 38 <12 51 <0.015 <4 7.8 6.4 100 8 109 1097.72
Jul-94 140 <12 52 <0.015 <4 6.8 6.3 100 8 200 1097.66
Oct-94 44 <1.6 54 0.0064 <0.47 6.7 6.4 150 9 None 124 None None 1097.75
Jan-95 100 11 57 0.0049 3.4 6.2 6.5 140 7 None 142 None None 1096.59
Apr-95 55 7.0 45 0.0087 0.87 6.7 6.5 150 8 None 131 None None 1096.68
Jul-95 50 6.6 50 0.0031 0.5 6.9 6.2 110 6 None 126 None None 1096.28
Oct-95 79 7.6 59 0.0040 13 6.3 6.6 110 9 None 145 None None 1097.49
Jan-96 50 3.4 54 0.0038 11 6.6 5.9 120 6 None 145 None None 1095.89
Apr-96 61 26 52 0.0048 0.32 58 6.8 130 6 None 168 None None 1096.23
Jul-96 55 3.9 46 0.0023 0.72 6.3 6.3 130 7 None 154 None None 1096.12
Oct-96 66 1.8 59 0.0049 0.29 6.3 6.5 100 7 None 160 None None 1095.43
Jan-97 61 5.1 62 0.0061 0.25 7.0 6.4 150 7 None 164 None None 1095.33
Apr-97 60 18 59 0.0049 0.72 6.5 6.9 110 8 None 166 None None 1096.67
Jul-97 55 2.0 64 0.0091 0.38 6.4 5.9 130 8 None 202 None None 1096.13
Oct-97 58 1.6 75 0.0057 0.93 6.1 6.0 100 15 None 201 None None 1097.72
Jan-98 48 1.6 58 0.0027 0.30 6.6 6.3 120 1 None 140 None None 1099.89
Apr-98 47 0.9 60 0.0049 0.52 8.0 6.5 140 10 None 165 None None 1103.49
Jul-98 40 1.4 60 0.0054 0.29 6.5 6.4 140 13 None 162 None None 1104.89
Oct-98 48 11 60 0.0029 0.45 6.3 7.1 98 14 None 324 None None 1104.57
Feb-99 44 0.60 59 0.0050 0.62 6.6 6.6 120 11 None 142 None None 9.3 1103.70
Apr-99 46 17 60 0.0037 0.87 6.1 6.8 82 10 None 157 None None 12.1 1105.50
Jul-99 40 <4.2 <5.0 <21 15 4.4 <0.42 <6.9 59 0.0068 <14 5.6 2.3 <0.050 5.9 6.5 <11 <1.3 <0.45 3.6 100 10 <12 None 158 None None 118 1107.29
Oct-99 41 <4.2 <5.0 0.38 15 4.4 0.88 0.83 57 0.0089 <14 4.9 0.63 <0.050 6.5 6.5 11 <1.3 <0.45 7.7 84 15 <12 None 160 None None 105 1106.69
Jan-00 43 <0.47 59 0.0051 0.65 6.7 6.4 110 16 None 160 None None 118 1104.64
Apr-00 42 13 56 0.0027 <0.41 6.9 6.1 98 15 None 156 None None 8.8 1104.96
Jul-00 41 <17 <5.0 <0.21 1.0 12 61 <0.0050 <1.4 <2.0 <0.050 6.6 6.2 1.7 <0.55 100 16 <12 None 150 160 None None 131 1106.70
Oct-00 35 1.0 58 <0.0050 <2.0 6.0 6.7 130 18 <12 None 134 130 None None 11.4 1105.87
Jan-01 39 <0.53 56 <0.0050 <2.0 5.9 6.4 100 19 <12 None 139 160 180 None None 11.0 1104.73
Apr-01 35 <27 60 <0.005 <2 55 6.3 73 19 <12 None 130 150 230 None None 10.3 1110.93
Jul-01 34 <2.3 <5.0 <0.23 16 14 <27 60 <0.0050 <0.92 5.1 <2.0 <0.050 5.6 6.4 <1.6 <0.56 96 22 <12 None 122 160 196 None None 118 1109.33
Oct-01 34 <23 <5.0 <0.23 13 0.83 <27 51 <0.0050 <0.92 4.4 <2.0 <0.050 5.7 6.3 <1.6 <0.56 110 23 <12 None 121 150 198 None None 121 1107.06
Oct-01 33 <23 <5.0 <0.23 13 0.68 <27 50 <0.0050 <0.92 43 <2.0 <0.050 6.2 22 <0.56 110 23 <12 150
Jan-02 34 <27 53 <0.0050 <2.0 5.9 6.9 140 22 <12 None 124 150 207 None None 129 1107.79
Apr-02 37 <27 58 <0.0050 <20 59 6.5 120 22 <10 None 129 160 223 None None 12.7 1108.04
Jul-02 38 <2.6/<2.7 <5.0 <0.23 0.59 <27 62 <0.0050 <0.92 <2.0 <0.050 6.3 6.5 <25 <0.47 140 19 <10 None 138 160 209 None None 122 1109.07
Oct-02 39 <27 61 <0.0050 <2.0 6.3 6.8 140 20 <10 None 136 150 168 None None 122 1110.88
Jan-03 40 <27 59 <0.0050 <2.0 6.2 6.3 110 22 <10 None 208 160 205 None None 11.4 1107.52
Apr-03 41 <13 62 <0.010 <20 6.0 6.3 120 20 <10 None 137 160 213 None None 11.2 1107.39
Jul-03 42 <1.2 4.3 <0.17 18 0.88 <1.3 69 <0.0050 <0.94 5.9 <1.0 <0.025 6.4 6.4 <2.0 <0.40 110 20 <5.0 None 142 160 186 None None 11.7 1109.16
Oct-03 42 <1.3 62 <0.0050 5.4 6.3 6.9 120 17 <5.0 None 143 156 167 None None 11.0 1106.29
Jan-04 42 <1.3 62 <0.0050 <1.0 6.2 6.6 170 19 None 134 152 208 None None 9.6 1105.62
Apr-04 43 6.4 64 <0.0050 <1.0 6.6 6.4 66 19 None 143 159 156 None None 10.5 1105.94
Jul-04 44 <1.8 4.8 <0.16 18 6.5 12 <1.3 71 <0.0050 <1.0 6.1 <1.0 <0.025 6.3 6.5 0.96 <21 <0.67 4.9 100 21 <5.0 None 152 162 184 None None 111 1108.33
Oct-04 46 <1.8 17 <1.3 65 <0.0050 5.6 13 6.7 6.5 76 19 None 146 179 NS None None 9.8 1106.13
Jan-05 46 <0.73 <1.3 65 <0.0050 <1.0 6.5 7.3 110 19 None 146 157 187 None None 9.2 1106.02
Jan-05 46 <0.73 <1.3 65 <0.0050 <1.0 6.9 79 19 154
Apr-05 46 <0.66 <13 69 <0.0050 <1.0 6.2 75 45 21 None 148 164 202 None None 9.2 1106.28
Jul-05 47 <0.66 4.9 <0.17 20 <0.55 2.0 v <0.0050 <1.2 6.9 <1.0 <0.025 2.2 6.3 6.6 <2.0 <0.47 100 24 <5.0 None 158 178 211 None None 127 1106.10
Jul-05 47 <0.66 4.8 <0.17 20 13 2.8 78 <0.0050 <1.2 6.9 <1.0 <0.025 13 6.5 <2.0 0.95 260 24 <5.0 179
Oct-05 49 <0.66 <27 75 0.0080 <1.0 7.2 7.2 150 23 None 162 182 186 None None 10.2 1107.58
Jan-06 48 <0.66 <27 58 <0.0050 1.0 7.0 6.7 75 23 None 165 183 175 None None 10.1 1106.51
Apr-06 49 <0.57 <27 78 <0.0080 26 59 6.3 63 25 None 162 182 176 None None 9.6 1107.08
Jul-06 50 <0.57 5.3 <0.17 19 5.6 <0.88 8.9 7 <0.0050 <13 6.8 <1.0 <0.025 7.1 6.6 0.87 <1.8 <11 5.1 93 26 <5.0 None 165 174 199 None None 123 1105.22
Oct-06 51 <0.57 <27 87 <0.0050 <1.0 6.8 6.9 83 26 None 185 185 181 None None 10.4 1104.98

Flambeau Mining Company
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MW1004P

D = Field Duplicate
Well MW-1004P Original Well Depth: 89.34' 1998 Adj. Depth: 75.9'
Alk As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color  Field Cond Lab Cond Redox Odor Turbidity ~ Temp Grd Water
(mg/l) (ug/l) (ug/l) (ug/l) (mg/l) (mg/l) (ug/l) (ug/l) (mg/l) (mg/l) (ug/l) (mg/l) (ug/l) (ug/l) (ug/l) (s.u.) (s.u.) (ug/l) (ugll) (mg/l) (mg/l) (mg/l) (ug/l)  (After Filter)  (umho) (umho) (mv) (Purging) (°C) El (Feet)
[ pemit standara 50 1000 10 250 50 1000 50 230 2 10 50 500 250 5000
ACL 0.6

Apr-91
Jul-91 160 <14 150 0.33 130 6.9 210 <10
Oct-91 170 <14 170 0.22 130 7.4 310 <10
Jan-92 160 <14 150 0.32 120 6.7 160 <10
Apr-92 170 <14 160 0.37 140 7.0 180 <10
Jul-92 160 <14 170 0.38 130 7.0 180 <10
Oct-92 190 <14 180 0.32 130 7.8 260 <10
Jan-93 170 <14 160 0.39 140 7.4 160 <10
Apr-93 170 <10 160 <0.010 <4 6.5 160 3
Jul-93 170 <12 150 0.042 22 6.6 180 5
Oct-93 170 <12 160 0.048 40 7.6 7.3 230 3 329 1090.27
Jan-94 140 <12 150 <0.015 20 7.3 73 160 2 371 1088.40
Apr-94 160 15 150 0.033 45 7.4 7.3 180 3.0 287 1087.03
Jul-94 160 <12 150 0.024 28 7.1 7.2 190 25 317 1086.74
Oct-94 170 <1.6 160 0.035 29 7.1 7.3 200 3.9 None 303 None Mod. 1086.36
Jan-95 170 33 150 0.014 29 6.7 7.4 190 1.7 None 315 None None 1085.81
Apr-95 170 11 130 0.025 31 7.4 7.3 250 4.7 None 292 None None 1086.80
Jul-95 170 20 130 0.044 77 7.2 7.1 190 1.8 None 317 None None 1086.38
Oct-95 170 4.3 150 0.0086 28 7.0 72 170 8.1 None 308 None None 1079.81
Jan-96 150 33 130 0.0094 27 73 6.3 150 23 None 295 None None 1078.22
Apr-96 150 73 130 0.011 22 6.9 7.0 210 4.2 None 258 None None 1077.65
Jul-96 150 33 130 0.0047 17 7.2 7.2 200 4.3 None 287 None None 1076.74
Oct-96 160 59 120 0.0042 14 7.2 7.3 160 4.2 None 340 None None 1076.74
Jan-97 160 6.2 120 0.015 34 7.4 7.0 220 55 None 238 None None 1077.50
Apr-97 140 16 130 0.0080 17 73 6.9 210 6.9 None 311 None None 1078.42
Jul-97 140 14 140 0.0035 12 6.9 7.0 200 6.5 None 277 None None 1083.61
Oct-97 150 40 140 0.0047 10 6.9 72 120 5.3 None 349 None None 1096.14
Jan-98 150 27 140 0.012 12 7.1 73 140 8.8 None 271 None None 1097.86
Apr-98 96 20 130 0.0064 9.9 7.4 7.4 170 8.5 None 303 None None 1099.54
Jul-98 160 10 130 0.0077 32 7.1 75 220 9.2 None 292 None None 1103.73
Oct-98 140 5.0 140 0.0094 12 71 71 150 8.6 None 327 None None 1102.49
Feb-99 160 26 140 0.0070 12 75 7.0 140 76 None 267 None None 7.7 1101.91
Feb-99 [D 160 28 140 0.0069 12 7.3 170 76 - -—- -
Apr-99 160 3.2 130 0.0066 9.0 6.7 8.0 140 6.6 None 294 None None 14.3 1103.29
Jul-99 160 <4.2 40 <21 34 <17 0.58 <6.9 140 0.014 <14 14 10 <0.050 7.1 7.2 3.60 <13 <0.45 6.0 180 3 <12 None 308 None None 16.1 1104.97
Oct-99 160 <4.2 41 0.22 33 <17 0.53 1.9 140 0.014 <14 13 8.1 <0.050 7.4 7.7 59 <13 <0.45 5.8 180 2.8 <12 None 320 None None 9.8 1104.88
Jan-00 160 <0.47 130 0.085 56 6.7 7.1 150 <5.0 None 310 None None 10.7 1103.16
Apr-00 160 17 140 0.012 7.9 6.9 7.1 170 <5.0 None 293 None None 9.6 1103.32
Jul-00 160 <17 43 <0.21 <0.74 0.65 150 0.0086 <14 22 <0.050 6.3 7.0 <1.6 <0.55 160 <5.0 <12 None 300 320 None Vslight 117 1104.69
Oct-00 160 0.80 140 0.0080 16 7.2 7.3 200 <5.0 <12 None 284 240 None None 11.2 1104.41
Oct-00 |D 160 <0.53 140 0.17 79 7.6 200 <5.0 <12 270
Jan-01 160 <0.53 130 0.085 52 73 71 130 <5.0 <12 None 293 300 46 None None 9.7 1103.37
Apr-01 160 <27 140 0.055 54 7.0 7.4 160 <5 <12 None 260 290 144 None None 105 1107.47
Jul-01 150 <23 41 <0.23 35 <0.57 <27 150 0.015 <0.92 14 14 <0.050 6.9 7.2 <1.6 <0.56 160 <5.0 <12 None 260 320 99 None None 14.4 1107.30
Oct-01 160 <23 39 <0.23 31 <0.57 <27 130 0.10 <0.92 12 65 <0.050 6.8 7.3 <16 <0.56 130 <5.0 <12 None 260 310 94 None None 11.9 1105.50
Jan-02 160 <27 130 <0.0050 9.6 6.8 73 190 <5.0 <12 None 276 310 83 None None 11.2 1106.20
Jan-02 D 160 <27 130 0.0061 11 7.4 200 <5.0 <12 300
Apr-02 160 <27 140 0.0053 8.3 7.1 73 170 <5.0 <10 None 263 330 188 None None 10.6 1105.74
Jul-02 160 <2.6/2.9 40 <0.23 <0.44 <27 140 0.0056 <0.92 9.7 <0.050 7.4 7.0 <25 <0.47 200 <5.0 <10 None 267 300 106 None None 13.7 1107.04
Oct-02 | | 160 <27 140 0.033 22 7.0 7.1 160 <5.0 <10 None 270 290 52 None None 11.6 1108.31
Jan-03 160 <27 130 0.053 42 7.2 72 150 <5.0 <10 None 274 300 205 None None 10.2 1105.93
Apr-03 170 <13 140 0.032 25 75 7.2 170 <5.0 <10 None 262 300 178 None None 12.6 1105.58
Jul-03 160 <12 43 <0.17 35 <0.43 <13 150 0.066 <0.94 14 43 <0.025 73 71 <20 <0.40 160 <25 <5.0 None 263 280 96 None None 13.4 1107.30
Oct-03 160 <13 130 0.13 69 73 7.1 170 <25 <5.0 None 272 294 48 None None 121 1104.84
Jan-04 160 <13 140 0.11 78 7.2 71 220 <25 None 290 273 52 None None 82 1104.24
Apr-04 160 <13 140 0.10 7 73 7.4 160 <25 None 275 281 117 None Vslight 10.2 1104.46
Jul-04 160 <18 45 <0.16 35 <25 <0.45 <13 140 0.066 <1.0 14 97 <0.025 6.8 7.3 5.8 <21 <0.67 7.2 120 <25 <5.0 None 275 264 114 None None 12.6 1106.69
Oct-04 160 <18 33 15 130 <0.0050 13 17 7.3 7.2 120 <25 None 271 319 109 None None 10.8 1104.65
Jan-05 160 <0.73 <13 130 0.058 75 7.0 74 94 <25 None 270 288 102 None None 9.1 1104.67
Apr-05 160 <0.66 <13 140 <0.0050 26 6.6 7.7 120 <25 None 265 291 124 None None 9.3 1104.74
Jul-05 160 <0.66 42 <0.17 36 <0.55 <13 150 0.059 <1.2 15 41 <0.025 24 7.4 6.8 <20 <0.47 130 <25 <5.0 None 270 295 58 None None 13.9 1104.59
Oct-05 170 <0.66 <2.7 140 <0.0050 21 7.1 7.2 150 <25 None 277 294 83 None None 10.0 1105.61
Jan-06 160 <0.66 <27 140 0.35 170 71 72 110 <25 None 290 295 95 None None 9.5 1105.59
Apr-06 160 <0.57 <27 140 0.2 89 6.3 7.4 93 25 None 270 285 88 None None 9.7 1105.34
Jul-06 160 <0.57 40 <0.17 32 <25 <0.88 26 130 <0.0050 <13 14 5.6 <0.025 7.1 7.2 5.90 <18 <11 71 170 <25 20 None 266 281 72 None None 12.4 1103.79
Oct-06 150 <0.57 <27 150 <0.0050 6.1 73 7.7 120 3.1 None 280 265 75 None None 115 1103.68
Oct-06 D 160 <0.57 <27 150 <0.0050 6.2 7.7 66 4.5 271
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D = Field Duplicate

MW1000PR

Well MW-1000PR_Original Well Depth: 57.37' Reestablished as MW-1000P-R in 3/96 1998 Adj. Depth: 57.8'

Alk NH3 NO3+NO2 As Ba Cd Ca cl Cr Cu Hard Fe Pb Mg Mn Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color  Field Cond Lab Cond Redox Odor Turbidity ~ Temp  Grd Water
I (mg/) (mg/l) (mg/) (ugl) (ugl) (ugl) (mg/l) (mg/l) (ugh) (ugl) (mg/l) (mg/l) (ugh) (mg/l) (ugh) (ug) (ugl) (s.u) (s.u) ugll) (ugl) mg/l) (mgll) (mg/l) (ugl) _ (AtterFite _ (umho)  (umho) (mv) (Purging) cc) El (Feet)
Permit Standard
ACL
Apr-91
Jul-91 65 <14 84 0.65 850 6.8 190 <10
Oct-91 90 <14 110 0.84 880 6.9 160 <10
Jan-92 88 <14 110 17 820 6.4 120 11
Apr-92 84 <14 88 13 830 6.7 120 14
Jul-92 81 14 120 0.47 730 71 140 12
Oct-92 95 <14 100 0.8 780 71 160 12
Jan-93 84 <14 88 0.15 710 6.5 100 <10
Apr-93 82 20 90 0.27 940 6.4 130 12
Jul-93 82 16 86 0.061 730 6.3 140 15
Oct-93 62 13 120 0.032 910 7.0 6.5 110 12 233 1074.86
Jan-94 43 22 54 <0.015 340 6.9 6.5 70 12 135 1073.75
Apr-94 44 23 54 0.021 500 7.7 6.6 95 12 124 1071.98
Jul-94 39 17 49 0.026 420 75 6.5 90 11 133 1071.01
Oct-94 34 58 36 0.047 360 7.2 6.6 120 17 None 116 None V. Sl 1071.03
Jan-95 30 52 36 0.12 290 71 71 88 9 None 116 None None 1068.79
Apr-95 38 58 35 0.026 320 7.4 6.8 90 14 None 106 None Slight 1070.00
Jul-95 34 43 36 0.0096 240 8.1 6.4 99 10 None 116 None None 1070.99
Oct-95 36 61 39 0.027 110 7.3 6.7 75 11 None 119 None None 1071.39
Jan-96 27 49 33 0.011 54 6.9 5.9 87 9 None 112 None None 1069.64
Apr-96 53 31 40 0.018 64 71 7.2 130 16 None 149 None None 1066.96
Jul-96 35 33 38 0.0066 120 7.3 71 140 9 None 114 None None 1070.33
Oct-96 38 57 36 0.010 140 7.4 7.2 76 7 None 109 None None 1068.99
Jan-97 27 33 33 0.0093 150 7.2 6.6 160 10 None 112 None None 1070.35
Apr-97 36 32 43 0.043 190 75 71 160 10 None 133 None None 1072.62
Jul-97 33 29 39 0.0079 61 6.7 6.6 110 8 None 107 None None 1073.70
Oct-97 40 34 45 0.0044 110 6.6 6.7 82 6 None 132 None None 1087.37
Jan-98 54 40 110 0.0061 490 6.5 6.4 96 180 None 576 None None 1087.51
Apr-98 93 98 470 0.0440 3000 6.7 6.5 770 310 None 888 None None 1089.61
Jul-98 71 66 480 0.076 1800 6.3 6.6 250 350 None 1097 None None 1086.30
Oct-98 100 53 570 0.012 2000 6.2 6.7 960 480 None 1338 None None 1086.24
Feb-99 120 37 760 12 4800 6.2 6.5 1200 560 None 1293 None None 9.7 1086.21
Apr-99 120 54 740 12 5300 6.2 6.7 1300 440 None 1319 None None 14.3 1086.61
Apr-99 120 55 770 13 5300 - 8.0 1200 340 - - - - - -
Jul-99 130 <42 <50 28 220 10 <4.2 130 770 3.3 <14 61 5400 <0.050 6.1 6.2 26 <13 <4.5 10 1300 380 890 None 1310 None None 16.3 1087.96
Jul-99 120 <42 <50 <21 220 10 <4.2 97 770 3.2 <14 62 5600 <0.050 - 6.2 28 16 <4.5 10 1300 350 880 - - - - - -
Oct-99 130 <8.4 43 <21 210 11 26 17 760 3.6 <29 56 5200 <0.050 6.7 6.3 29 <13 <0.90 7.9 1100 680 730 None 1400 None None 12.7 1086.75
Jan-00 140 19 670 4.4 4100 6.3 6.2 1000 610 None 1300 None None 12.0 1086.61
Apr-00 140 19 720 3.4 3800 6.9 6.0 920 560 None 1274 None None 8.4 1087.26
Apr-00 150 18 700 4.3 4000 - 6.0 1000 550 - - - - - -
Jul-00 140 <8.6 38 <1.0 <37 7.3 710 23 <7.2 5000 <0.050 6.3 6.1 <1.6 <27 930 550 620 None 1200 1200 None None 13.0 1087.30
Oct-00 170 <2.6 680 6.6 4200 6.2 6.5 1100 460 900 None 1189 1100 None V. Sl 12.2 1086.79
Jan-01 180 <2.6 610 6.8 3700 6.1 6.2 1000 440 810 None 1192 1100 143 None None 111 1088.39
Apr-01 170 14 650 13 2900 5.9 6.3 910 480 600 None 1200 1100 175 None None 9.7 1091.12
Jul-01 180 <11 36 <11 190 <29 <13 660 7.1 <4.6 47 3900 <0.050 6.0 6.2 <1.6 <28 950 450 860 None 1130 1100 147 None None 14.9 1087.88
Oct-01 190 <11 32 <11 160 <29 <13 560 2.8 <4.6 40 3300 <0.050 6.0 6.3 <1.6 <28 940 450 440 None 1109 1100 163 None None 14.0 1087.26
Jan-02 190 <13 570 6.2 3500 6.1 6.4 970 440 690 None 1099 1100 176 None None 12.4 1088.25
Apr-02 190 <13 570 26 2800 6.2 6.6 970 430 410 None 1088 1100 153 None None 12.4 1094.71
Jul-02 200 10/<13 40 <11 <22 <13 610 6.2 <9.2 3600 <0.050 6.3 6.3 <25 31 1000 380 640 None 1093 1100 157 None None 14.9 1087.66
Oct-02 200 <13 600 7.4 3400 6.1 6.5 870 370 690 None 1088 1000 90 None None 12.0 1090.89
Jan-03 200 11 42 <11 170 16 <22 <13 590 6.7 <9.2 41 3200 <0.050 6.2 6.3 <13 <24 990 390 700 None 1080 1000 170 None None 11.0 1087.45
Apr-03 200 <6.7 570 51 3200 6.2 6.3 920 380 680 None 1047 1000 154 None None 13.3 1087.83
Jul-03 200 12 42 <0.85 170 <22 <6.7 580 6.6 <4.7 40 3200 <0.025 6.3 6.1 <2.0 <2.0 810 360 730 None 1027 990 150 None None 12.6 1087.76
Oct-03 210 <6.7 560 6.5 3100 6.2 6.6 810 350 700 None 1040 1009 166 None None 12.6 1086.98
Jan-04 210 <6.7 530 4.3 2900 6.3 6.4 790 360 None 1065 949 98 None None 9.3 1087.59
Apr-04 210 <6.7 530 7.0 2900 6.7 6.5 720 330 None 1025 964 105 None None 8.7 1088.38
DNR(4/04) 205 0.444 <0.019 135 43 0.30 151 17.3 <1 21 540 6.6 <1 39.7 3010 <0.03 6.8 <1 <0.1 750 363 623 1010
Jul-04 200 <18 41 <0.80 150 18 <23 28 530 23 <56.2 37 2800 <0.025 6.1 6.5 3.90 <21 <3.4 9.3 690 310 830 None 998 854 146 None None 15.2 1087.40
Oct-04 210 3.2 140 15 500 0.37 35 2700 6.4 6.4 670 320 None 970 1010 None None 1087.16
Jan-05 220 13 16 510 0.51 2500 6.2 6.7 660 310 None 991 968 133 None None 10.6 1087.89
Apr-05 210 27 17 530 0.75 3000 6.3 6.9 660 320 None 882 973 105 None None 10.7 1088.23
Jul-05 210 0.54 <0.025 4.0 44 <0.17 160 12 27 560 15 <12 40 2900 <0.025 94 6.7 6.5 <20 14 680 330 650 None 962 978 139 None None 14.5 1087.41
Oct-05 210 29 25 580 0.73 2900 6.6 6.9 730 330 None 955 937 141 None None 11.0 1087.92
Jan-06 210 3.0 58 480 0.68 2400 6.8 6.8 670 300 None 1014 910 126 None None 9.3 1087.71
Apr-06 210 0.43 0.043 18 40 <0.17 150 18 <0.88 30 530 0.46 29 37 2600 <0.025 6.6 6.4 <18 <11 620 300 560 None 926 844 129 None None 12.3 1088.35
Jul-06 270 17 42 <0.17 130 18 <0.88 21 480 0.62 <13 36 2400 <0.025 6.5 6.6 3.90 <18 <11 7.7 660 310 500 None 928 848 100 None None 12.5 1086.96
Oct-06 210 2.8 12 550 0.49 2700 7.0 6.5 600 290 None 948 878 108 None None 10.4 1085.87
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D = Field Duplicate Sample

MW1010P

Well MW-1010P _Well Depth: 115.4'
Alk NH3 NO3+NO2 As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color  Field Cond Lab Cond Redox Odor Turbidity ~ Temp Grd Water
| mg/l) (mg/) (mg/l) (ug/l) (ug/ly (ugf) (mg/l) (mg/l) (ug/h (ug/) (mg/l) (mg/l) (ug/h (mg/l) (ug/l) (ug/l) (ug/h (s.u.) (s.u.) (ugf) (ug/l) (mg/l) (mg/) (mg/) (ugt (After Filter)  (umho) (umho) (mv) (Purging) (C) El (Feet)
Permit Standard
ACL
Jul-91 140 <14 140 <0.055 260 7.1 180 <10
Oct-91 160 <15 130 <0.055 280 7.3 250 10
Jan-92 150 <16 130 0.15 250 7.2 200 16
Apr-92 160 <17 140 <0.055 200 7.7 340 14
Jul-92 160 <18 180 <0.055 86 7.0 180 <10
Oct-92 180 <19 160 <0.055 140 7.8 280 <10
Jan-93 190 <20 130 <0.055 31 8.4 210 32
Apr-93 170 <21 130 0.055 140 7.1 270 28
Jul-93 150 <22 130 <0.015 35 6.7 180 11
Oct-93 160 <23 130 <0.015 18 7.5 7.4 230 5 294 1080.16
Jan-94 160 <24 150 <0.015 170 7.3 7.6 170 3 283 1081.09
Apr-94 160 <25 150 <0.015 14 7.4 75 180 3.0 276 1080.00
Jul-94 160 <26 150 <0.015 10 7.2 7.3 190 3.4 322 1078.27
Oct-94 160 3.2 150 0.0046 14 7.5 7.4 200 4.5 None 309 None V.Sl 1080.17
Jan-95 160 6.7 160 0.0040 60 7.6 7.5 250 3.3 None 337 None None 1078.26
Apr-95 170 9.7 130 0.0050 51 7.4 7.6 240 5.0 None 311 None None 1079.01
Jul-95 160 21 130 0.0017 11 7.6 7.3 200 2.4 None 315 None None 1077.61
Oct-95 140 63 140 0.037 21 7.4 7.4 200 9.6 None 291 None None 1079.23
Jan-96 140 45 130 0.0023 13 7.0 6.5 180 3.4 None 313 None None 1077.28
Apr-96 160 16 140 0.0036 100 72 7.2 200 3.8 None 309 None None 1076.11
Jul-96 140 74 130 <0.0010 18 7.4 7.5 200 5.9 None 285 None None 1077.43
Oct-96 150 39 130 0.0026 21 7.6 7.5 170 5.8 None 302 None None 1076.75
Jan-97 140 56 130 0.0018 28 7.2 7.1 180 5.8 None 282 None None 1078.40
Apr-97 150 15 150 0.0080 120 7.4 6.9 170 6.7 None 346 None None 1081.61
Jul-97 130 48 140 0.0010 26 7.3 7.3 170 7.0 None 295 None None 1083.07
Oct-97 140 30 140 <0.0010 29 7.0 7.5 170 5.1 None 303 None None 1087.13
Jan-98 140 26 130 <0.0010 29 7.4 7.6 190 9.2 None 284 None None 1087.61
Apr-98 130 19 130 0.0034 43 7.6 75 170 5.6 None 294 None None 1089.49
Jul-98 150 27 130 0.0034 29 7.2 7.7 160 11 None 284 None None 1086.64
Oct-98 130 20 130 <0.0010 22 7.5 7.1 190 8.6 None 309 None None 1086.42
Feb-99 140 24 130 0.0046 20 7.0 7.3 170 8.3 None 288 None None 9.7 1086.37
Apr-99 160 12 140 0.019 67 7.1 8.0 140 7.6 None 284 None None 15.2 1086.95
Jul-99 150 16 38 <21 39 2.9 <0.42 12 140 0.0074 <1.4 11 59 <0.050 7.2 7.3 1.80 <13 <0.45 5.1 200 55 <12 None 269 None None 152 1088.46
Oct-99 150 6.8 40 0.29 38 31 <0.42 35 140 0.0096 <14 9.8 65 <0.050 7.6 7.8 2.7 <1.3 <0.45 4.7 170 53 <12 None 300 None None 9.0 1086.81
Oct-99 D 140 13 41 <0.21 40 26 <0.42 0.84 140 0.011 <14 10 130 <0.050 --- 26 <1.3 <0.45 3.7 170 52 <12 - - - --- - -
Jan-00 140 2.2 130 0.017 39 6.8 7.2 130 <5.0 None 280 None None 101 1086.65
Apr-00 140 9.9 150 0.0066 24 7.1 7.3 140 <5.0 None 283 7 None None 9.6 1087.46
Jul-00 140 12 39 <1.0 <3.7 14 140 <0.025 <7.2 26 <0.050 6.5 7.2 1.8 <27 190 <5.0 <60 None 290 290 None V. Sl 119 1087.16
Jul-00 D 150 11 39 0.69 <0.74 9.9 140 0.012 <14 40 <0.050 --- 7.4 <1.6 <0.55 160 <5.0 <12 - - 310 - - - - -
Oct-00 150 4.3 140 0.41 250 7.5 7.7 220 <5.0 <12 None 268 270 None None 104 1086.67
Jan-01 160 <0.53 140 0.17 180 7.6 7.2 170 <5.0 <12 None 270 300 88 None None 9.3 1088.16
Apr-01 150 55 140 0.066 64 7.1 75 130 <5 <12 None 250 290 -8 None None 115 1090.56
Jul-01 140 6.1 42 0.28 42 <0.57 <27 150 0.16 <0.92 11 150 <0.050 7.1 7.5 <1.6 <0.56 140 6.0 <12 None 250 300 173 None None 126 1087.82
Oct-01 150 13 33 <0.23 35 <0.57 5.3 120 0.0097 <0.92 8.4 18 <0.050 6.6 7.4 1.7 <0.56 180 5.4 <12 None 246 300 See Comment  None None 137 1087.10
Jan-02 150 <2.7 130 0.069 76 7.0 7.4 230 <5.0 <12 None 246 330 -25 None None 115 1087.87
Apr-02 150 <27 140 0.18 180 7.1 7.3 200 55 <10 None 249 310 -19 None None 115 1094.26
Jul-02 160 16/18 38 <0.23 <0.44 <27 140 0.030 <0.92 42 <0.050 7.4 7.2 <2.5 0.55 240 5.8 <10 None 250 300 9 None None 14.4 1087.55
Oct-02 | | 150 <2.7 140 0.035 120 7.3 7.4 200 <5.0 <10 None 269 280 -60 None None 11.0 1089.49
Jan-03 150 19 36 <0.23 39 <5.0 <0.44 <27 140 0.036 <0.92 9.8 120 <0.050 7.2 7.3 <25 <0.47 180 7.0 <10 None 257 270 -24 None None 11.0 1086.94
Apr-03 150 4.8 140 <0.010 14 76 75 170 53 <10 None 253 300 -32 None None 12.8 1087.55
Jul-03 150 11 39 <0.17 42 0.50 <1.3 150 0.031 <0.94 10 120 <0.025 7.3 8.1 <2.0 <0.40 170 5.9 <5.0 None 255 280 -20 None None 125 1087.54
Oct-03 140 <13 140 0.064 130 7.3 7.4 180 6.4 <5.0 None 343 256 -47 None None 122 1086.76
Mar-04 150 2.1 150 0.095 180 77 7.6 160 6.9 None 269 287 None None 103 1083.41
Apr-04 140 <13 140 0.013 97 76 75 130 8.8 None 276 273 20 None None 9.8 1088.35
DNR(4/04) 144 0.047 0.031 145 33 0.06 40.9 3.2 <1 16 145 <0.1 <1 104 92 <0.03 8.0 <1 <0.1 178 7.8 <16 299
Jul-04 160 2.3 46 <0.16 44 4.3 <0.45 <1.3 160 0.18 <1.0 11 210 <0.025 7.0 7.4 26 <21 <0.67 5.3 130 4.3 <5.0 None 284 263 55 None None 138 1087.09
Oct-04 160 33 42 <1.3 150 0.19 11 200 6.9 75 140 6.1 None 281 331 64 None None 9.9 1086.86
Jan-05 150 18 <1.3 140 <0.0050 92 6.7 7.4 130 1 None 284 298 72 None None 10.4 1087.56
Apr-05 150 9.9 <13 150 0.034 150 6.7 7.8 110 11 None 284 288 60 None None 11.4 1088.20
Jul-05 150 0.12 0.025 22 42 <0.17 46 <0.55 <1.3 160 <0.0050 <1.2 11 85 <0.025 2.2 7.9 7.7 <2.0 <0.47 170 14.0 <5.0 None 288 291 94 None None 129 1087.16
Oct-05 160 3.9 <2.7 170 0.044 160 7.1 7.2 150 8.8 None 283 312 25 None None 111 1087.81
Jan-06 150 4.3 <2.7 140 0.057 170 7.2 7.3 130 9.2 None 301 309 90 None None 10.7 1087.51
Apr-06 150 0.041 <0.025 4.2 48 <0.17 46 4.1 <0.88 <27 160 0.029 <18 12 150 <0.025 7.0 7.6 <1.8 <11 89 13 <5.0 None 278 306 101 None None 13.6 1088.21
Jul-06 150 4.4 46 <0.17 40 4.2 <0.88 2.8 150 0.045 <13 12 150 <0.025 7.2 7.2 2.60 <1.8 <11 5.3 150 14 <5.0 None 290 286 104 None None 127 1086.63
Oct-06 160 5.7 <2.7 170 0.017 110 7.8 7.2 92 8 None 289 299 71 None None 104 1086.79
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MW1002

Well MW-1002 Well Depth: 17.71'

Alk As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color  Field Cond Lab Cond Odor Turbidity  Temp Grd Water
(mg/l) (ug/l) (ug/) (ug/l) (mg/l) (mg/l) (ug/l) (ug/l) (mg/l) (mg/l) (ug/l) (mg/l) (ug/l) (ug/l) (ug/l) (s.u.) su (ug/l) (ug/) (mg/l) (mg/l) (mg/l) (ug/l) _ (After Filter)  (umho) (umho) (Purging) (C) El (Feet)
| Permit Standard 50 1000 10 250 50 1000 0.30 50 2 10 50 500 250 5000
ACL 210

Jul-91 50 <14 60 0.99 5.1 6.8 160 <10
Oct-91 49 <14 60 <0.055 <4.0 6.9 170 <10
Jan-92 a7 <14 67 <0.055 <4.0 6.5 100 <10
Apr-92 49 <14 48 <0.055 <4.0 7.0 85 11
Jul-92 41 <14 120 <0.055 <4.0 7.0 87 <10
Oct-92 53 <14 82 <0.055 15 75 130 11
Jan-93 53 <14 66 0.059 4.7 6.7 90 <10
Apr-93 66 <10 90 <0.010 <4.0 6.5 120 9
Jul-93 42 <12 52 0.034 <4.0 5.8 100 10
Oct-93 42 <12 52 <0.015 <4.0 75 6.5 78 6 138 1091.71
Jan-94 39 <12 50 <0.015 <4 75 6.6 82 7 151 1091.21
Apr-94 35 <12 45 <0.015 <4 75 6.7 86 7.0 105 1091.21
Jul-94 31 <12 44 <0.015 <4 7.0 6.5 94 6.6 109 1091.02
Oct-94 38 <16 46 0.0056 <0.47 7.0 6.6 87 6.1 None 122 None None 1092.12
Jan-95 38 <0.47 a7 0.0073 2.7 6.7 6.8 120 6.2 None 143 None None 1090.71
Apr-95 42 2.0 42 0.0039 0.27 7.4 6.7 170 7.3 None 106 None None 1091.70
Jul-95 33 0.97 35 <0.0017 0.42 7.2 6.3 76 53 None 99 None None 1090.41
Oct-95 30 1.6 38 0.0040 1.4 6.6 6.7 86 7.9 None 120 None None 1091.61
Jan-96 35 <0.68 41 0.0031 0.12 7.0 6.2 65 5.4 None 154 None None 1091.25
Apr-96 32 17 36 0.017 0.98 6.8 6.7 120 5.9 None 142 None None 1091.57
Jul-96 34 1.6 97 0.021 0.50 6.8 6.5 94 5.9 None 120 None None 1092.26
Oct-96 41 35 42 0.0063 0.20 6.9 7.1 85 6.9 None 155 None None 1090.73
Jan-97 42 0.99 46 0.011 <0.18 75 7.1 110 6.3 None 124 None None 1092.32
Apr-97 41 0.79 46 0.0070 0.87 7.4 6.8 110 7.0 None 140 None None 1094.09
Jul-97 30 13 45 0.0087 0.80 6.4 6.3 88 6.6 None 118 None None 1091.83
Oct-97 40 0.86 46 0.0030 0.52 6.0 6.7 76 6.0 None 114 None None 1090.89
Jan-98 40 14 a7 0.034 0.26 7.2 6.6 82 7.6 None 110 None None 1090.00
Apr-98 30 0.86 37 0.050 1.7 7.3 6.8 89 <5.0 None 132 None None 1095.91
Jul-98 44 0.90 50 0.0077 0.92 6.6 7.0 100 8.2 None 125 None None 1090.67
Oct-98 52 0.56 57 0.0096 0.40 7.1 6.7 120 6.9 None 158 None None 1090.03
Feb-99 54 <0.54 60 0.012 0.71 7.3 6.7 92 8.3 None 143 None None 8.4 1089.33
Apr-99 52 0.51 59 0.0018 <0.41 6.6 7.2 72 7.3 None 160 None None 12.8 1091.06
Jul-99 50 <4.2 6.6 2.6 15 2.0 1.0 <4.7 58 0.0027 <14 4.9 <0.41 <0.050 6.7 6.7 <11 <13 <0.45 2.8 110 5.9 <12 None 149 None None 16.0 1092.31
Oct-99 46 <0.47 51 0.029 <0.41 7.0 6.9 91 6.9 None 140 None None 123 1090.59
Jan-00 57 <0.47 65 <0.0010 <0.41 6.9 6.9 110 5.6 None 170 None None 10.7 1089.42
Apr-00 55 0.91 67 0.0039 <0.41 6.8 6.5 98 52 None 166 None None 9.4 1090.33
Jul-00 52 <17 7.3 <0.21 0.77 <0.53 66 <0.0050 <14 <2.0 <0.050 6.7 6.5 <16 <0.55 110 5.7 <12 None 160 160 None None 16.6 1092.01
Oct-00 a7 <0.53 58 <0.0050 <2.0 6.4 6.9 120 5.7 <12 None 125 140 None None 13.9 1090.59
Jan-01 58 <0.53 66 <0.0050 <2.0 6.6 7.7 120 6.7 <12 None 156 160 None None 7.7 1089.93
Apr-01 60 <2.7 72 0.012 <2 6.5 6.7 99 6.4 <12 None 130 170 None None 9.3 1095.48
Jul-01 54 <23 7.7 <0.23 14 <27 67 <0.0050 <0.92 <2.0 <0.050 6.1 6.6 <16 <0.56 79 7.6 <12 None 123 160 None None 13.6 1092.93
Oct-01 53 <27 57 <0.0050 <2.0 6.0 6.8 140 7.1 <12 None 123 150 None None 14.6 1090.63
Jan-02 59 <2.7 64 <0.0050 <2.0 6.4 6.9 110 6.4 <12 None 129 170 None None 120 1091.30
Apr-02 61 <2.7 65 <0.0050 <2.0 6.5 6.7 130 6.8 <10 None 122 160 None None 14.8 1093.61
Apr-02 60 <2.7 65 <0.0050 <2.0 6.6 130 7.0 <10 160
Jul-02 59 <2.6/<2.7 7.8 <0.23 0.79 <2.7 66 <0.0050 <0.92 <2.0 <0.050 6.6 6.6 <2.5 <0.47 120 5.8 <10 None 124 150 None None 145 1093.51
Oct-02 68 <27 72 <0.0050 <2.0 6.3 6.8 100 <5.0 <10 None 141 160 None None 141 1095.93
Jan-03 65 <27 66 0.012 <2.0 6.5 6.7 92 6.4 <10 None 136 160 None None 9.8 1091.65
Apr-03 68 <13 71 <0.010 <2.0 6.3 6.5 100 <5.0 <10 None 134 160 None None 8.7 1091.51
Jul-03 63 <12 7.6 <0.17 17 0.96 <13 65 0.0079 <0.94 55 <1.0 <0.025 6.5 6.6 <2.0 <0.40 100 29 <5.0 None 122 140 None None 13.7 1093.00
Oct-03 65 <13 66 <0.0050 4.9 6.3 6.8 110 4.6 <5.0 None 135 158 None None 141 1090.23
Jan-04 64 <13 69 0.0060 3.1 6.6 6.7 130 6.1 None 142 143 None None 8.6 1089.83
Apr-04 61 <13 65 <0.0050 <1.0 6.7 6.9 37 6.0 None 128 131 None None 9.0 1092.45
Jul-04 53 <18 7.1 <0.16 16 3.2 11 <13 60 <0.0050 <1.0 5.0 <1.0 <0.025 6.5 6.9 0.81 <2.1 <0.67 3.2 93 5.6 <5.0 None 114 117 None None 15.0 1092.22
Oct-04 56 <18 15 <13 56 <0.0050 4.6 3.0 6.7 6.8 59 4.6 None 116 144 None None 1090.26
Jan-05 59 <0.73 <13 62 <0.0050 <1.0 6.9 7.6 24 51 None 122 146 None None 9.2 1090.20
Apr-05 56 <0.66 <13 61 <0.0050 <1.0 6.8 7.6 8.0 6.1 None 117 133 None None 8.3 1091.64
Jul-05 a7 <0.66 6.2 <0.17 14 12 1.6 53 <0.0050 <12 4.6 <1.0 <0.025 15 6.7 6.7 <2.0 <0.47 82 4.9 <5.0 None 98 223 None None 124 1090.63
Oct-05 50 <0.66 <27 60 <0.0050 <1.0 6.5 7.4 120 52 None 104 124 None None 129 1092.07
Jan-06 51 <0.66 <2.7 52 <0.0050 <1.0 7.1 7.6 33 4.6 None 112 126 None None 9.7 1090.67
Apr-06 52 <0.57 <2.7 61 0.006 <1.0 6.7 6.6 26 6.2 None 112 131 None None 9.5 1092.17
Jul-06 50 <0.57 6.3 <0.17 13 35 <0.88 29 53 <0.0050 <13 4.7 <1.0 <0.025 6.5 7.1 0.59 <18 <11 3.1 88 51 <5.0 None 109 119 None None 14.4 1089.57
Oct-06 52 <0.57 <27 62 <0.0050 <1.0 6.8 7.3 <2.0 6.3 None 109 128 None None 13.2 1089.47
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MW1002G

Well MW-1002G Well Depth: 53.88"

Alk As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color  Field Cond Lab Cond Odor  Turbidity ~Temp  Grd Water
(mg/l) (ug/l) (ug/l) (ug/l) (mg/l) (mg/l) (ug/l) (ug/l) (mgll) (mgll) (ug/l) (mg/l) (ug/l) (ug/l) (ug/l) (s.u.) (s.u.) (ug/l) (ug/l) (mg/l) (mg/l) (mg/l) (ug/l)  (After Filter)  (umho) (umho) (Purging) (°C) El (Feet)
| Permit Standard 50 1000 10 250 50 1000 0.30 50 90 2 10 50 500 250 5000
ACL

Jul-91 86 <14 100 <0.055 5.4 6.8 240 <10
Oct-91 88 <14 120 <0.055 <4.0 6.8 280 10
Jan-92 80 <14 110 <0.055 <4.0 6.4 140 11
Apr-92 84 <14 110 <0.055 <4.0 6.9 150 14
Jul-92 79 <14 160 <0.055 <4.0 6.8 150 11
Oct-92 85 <14 130 <0.055 <4.0 7.2 180 11
Jan-93 75 <14 94 <0.055 <4.0 6.6 98 12
Apr-93 44 <10 76 <0.010 <4.0 6.4 74 8
Jul-93 64 <12 80 <0.015 <4.0 6.2 140 11
Oct-93 82 <12 110 <0.015 <4.0 7.4 6.6 190 11 262 1091.77
Jan-94 94 <12 120 <0.015 <4 7.0 6.6 180 14 278 1091.31
Apr-94 92 <12 120 <0.015 <4 7.4 6.6 170 12 267 1091.27
Jul-94 92 <12 120 <0.015 <4 6.7 6.5 170 12 238 1091.07
Oct-94 88 <1.6 110 0.0054 <0.47 6.8 6.6 200 14 None 269 None None 1092.18
Jan-95 90 <0.47 110 0.0072 2.1 6.7 6.7 240 12 None 301 None None 1090.77
Apr-95 93 1.4 100 0.0044 <0.086 6.9 6.6 170 15 None 255 None None 1091.77
Jul-95 90 <0.68 100 0.0019 <0.086 6.9 6.5 190 11 None 275 None None 1090.65
Oct-95 100 <0.68 110 <0.0017 <0.086 6.9 6.8 160 14 None 239 None None 1091.68
Jan-96 85 <0.68 100 <0.0017 <0.086 6.8 6.4 150 11 None 232 None None 1091.31
Apr-96 110 <0.68 100 0.0039 0.14 6.6 6.7 220 11 None 264 None None 1091.63
Jul-96 79 <0.54 93 0.0038 <0.18 6.7 6.6 200 11 None 221 None None 1092.33
Oct-96 86 <0.54 93 0.0039 <0.18 6.8 6.8 120 11 None 226 None None 1090.78
Jan-97 80 1.9 96 0.0024 <0.18 7.2 6.7 180 9.6 None 245 None None 1092.43
Apr-97 81 <0.54 100 0.0029 <0.18 7.0 6.6 200 10 None 260 None None 1094.21
Jul-97 78 <0.54 100 0.0051 <0.18 6.5 6.3 200 9.3 None 271 None None 1094.93
Oct-97 88 <0.54 98 <0.0010 <0.18 6.4 6.5 160 7.8 None 228 None None 1090.97
Jan-98 82 <0.54 100 0.0034 <0.18 6.9 6.6 150 12 None 218 None None 1090.06
Apr-98 75 <0.54 98 0.0047 0.21 7.0 6.8 180 11 None 245 None None 1095.83
Jul-98 82 0.69 93 0.0038 <0.18 6.8 6.9 180 13 None 215 None None 1090.72
Oct-98 76 <0.54 97 <0.0010 <0.18 7.0 6.7 120 13 None 194 None None 1090.04
Feb-99 85 <0.54 97 0.0035 0.24 6.5 6.7 160 11 None 215 None None 9.1 1089.39
Apr-99 85 <0.47 95 <.0010 <0.41 6.5 72 100 9.8 None 248 None None 14.4 1091.10
Jul-99 84 5.0 24 3.4 25 9.7 <0.42 <4.7 100 0.0022 <1.4 9.5 <0.41 <0.050 7.0 6.5 <11 <1.3 <0.45 4.7 180 11 <12 None 227 None None 17.8 1092.30
Oct-99 87 <0.47 100 0.0061 <0.41 72 6.9 150 12 None 240 None None 8.9 1090.62
Jan-00 87 <0.47 98 0.0031 <0.41 7.1 6.8 120 12 None 240 None None 8.7 1089.43
Apr-00 89 <0.60 100 0.0027 <0.41 6.8 6.5 140 11 None 239 None None 8.1 1090.34
Jul-00 90 <17 27 <0.21 <0.74 <0.53 110 <0.0050 <1.4 <2.0 <0.050 6.6 6.6 1.9 <0.55 160 12 <12 None 220 240 None None 15.5 1092.00
Oct-00 89 <0.53 110 <0.0050 <2.0 6.6 7.1 150 12 <12 None 223 190 None None 10.0 1090.62
Jan-01 90 <0.53 99 <0.0050 <2.0 6.5 7.3 150 12 <12 None 253 230 None None 7.1 1089.93
Apr-01 89 <2.7 110 <0.005 <2 6.3 6.8 170 12 <12 None 200 230 None None 11.8 1095.38
Apr-01 89 <27 110 <0.005 <2 6.7 200 11 <12 230
Jul-01 89 <23 27 <0.23 0.81 3.6 110 <0.0050 <0.92 <2.0 <0.050 6.6 6.7 <1.6 <0.56 120 11 19 None 202 240 None None 12.4 1092.90
Oct-01 89 <27 94 <0.0050 <2.0 6.1 6.6 140 11 <12 None 203 240 None None 11.2 1090.63
Jan-02 91 <2.7 99 <0.0050 <2.0 6.5 6.8 150 10 <12 None 203 240 None None 11.8 1091.25
Apr-02 91 <27 100 <0.0050 <2.0 6.4 6.7 150 9.4 <10 None 201 250 None None 14.8 1093.66
Jul-02 92 <2.6/<2.7 27 <0.23 <0.44 <2.7 110 <0.0050 <0.92 <2.0 <0.050 6.6 6.5 <25 <0.47 160 8.1 <10 None 208 240 None None 153 1093.78
Oct-02 96 <27 110 <0.0050 <2.0 6.4 6.6 180 8.2 <10 None 211 220 None None 10.4 1095.89
Jan-03 92 <2.7 100 0.0089 <2.0 6.6 6.7 160 9.9 <10 None 215 240 None None 10.2 1091.63
Apr-03 90 <13 110 <0.010 <2.0 6.5 6.7 170 9.5 <10 None 212 250 None None 12.4 1091.43
Jul-03 90 <1.2 27 <0.17 27 0.60 <13 110 0.0066 <0.94 10 <1.0 <0.025 6.5 6.5 2 <0.40 150 8.0 <5.0 None 209 220 None None 13.8 1092.92
Oct-03 88 <13 100 <0.0050 15 6.5 6.7 160 8.0 <5.0 None 209 230 None None 11.4 1090.23
Jan-04 89 <13 100 <0.0050 2.6 6.6 6.5 160 8.6 None 215 219 None None 8.4 1089.80
Apr-04 90 <13 100 0.022 <1.0 6.8 6.8 92 8.3 None 206 206 None None 12.6 1092.38
Jul-04 90 <18 27 <0.16 27 11 <0.45 <13 110 <0.0050 <1.0 9.9 <1.0 <0.025 6.8 6.8 11 <2.1 <0.67 5.4 140 8.7 <5.0 None 202 191 None None 15.8 1092.14
Oct-04 93 <18 24 <13 98 <0.0050 9.0 4.1 6.7 6.7 110 8.4 None 204 235 None None 1090.23
Jan-05 93 <0.73 <13 100 <0.0050 <1.0 6.6 7.3 93 9.6 None 208 228 None None 9.0 1090.42
Apr-05 91 <0.66 <13 100 <0.0050 <1.0 6.7 7.4 95 9.2 None 206 222 None None 10.3 1091.79
Jul-05 91 <0.66 26 <0.17 27 <0.55 <13 110 <0.0050 <1.2 10 <1.0 <0.025 1.9 6.8 6.6 <2.0 <0.47 140 8.8 <5.0 None 184 201 None None 12.6 1090.54
Oct-05 89 <0.66 <27 110 <0.0050 <1.0 6.5 7.2 120 9.0 None 201 223 None None 10.2 1091.97
Jan-06 89 <0.66 <2.7 94 <0.0050 <1.0 7.0 7.4 95 8.3 None 213 220 None None 9.4 1090.58
Apr-06 89 <0.57 <27 110 0.015 <1.0 6.8 6.7 67 9.1 None 201 217 None None 11.9 1092.06
Jul-06 86 <0.57 26 <0.17 24 10 <0.88 <2.7 99 <0.0050 <13 9.6 29 <0.025 6.6 6.9 0.84 <18 <11 5.4 140 8.7 <5.0 None 199.4 209 None None 131 1088.49
Oct-06 87 <0.57 <27 110 <0.0050 <1.0 6.9 7.1 37 9.3 None 200 211 None None 9.6 1089.42
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MW1005

Well MW-1005 Well Depth: 20.16"

Alk As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color  Field Cond Lab Cond Odor Turbidity Temp Grd Water
(mg/) (ugl) (ug/) (ugll) (mg/) (mgfl) (ug/) (ugll) (mg/l) (mg/l) (ug/) (mg/l) (ug/) (ugl) (ug/) (s.u) (s.u) (ugl) (ug/) (mg/l) (mg) (mg/l) (ugl)  (AfterFiter) _ (umho) _(umho) (Purging) o) El (Feet)
[_permi standarg 50 1000 10 250 50 1000 50 2 10 50 250 5000
ACL 276 1310 1000

Oct-87 64 <5 370 7.2 1400 55 640 16 844
Nov-87 74 <5 380 6.1 1100 5.6 610 16 816
Dec-87 64 <5 380 13 750 5.8 650 17 822
Jan-88 70 <6 380 12 650 5.6 640 8 787
Feb-88 80 5 390 12 750 55 550 22 867
Mar-88 60 16 390 79 710 53 630 20 880
Apr-88 60 18 360 35 630 59 580 17 868
May-88 72 <10 400 15 560 6.0 730 18 954
Jun-88 81 <10 350 21 620 6.1 770 9 924
Jul-88 81 25 340 19 640 7.0 650 17 468
Aug-88 60 15 330 11 450 6.1 1000 20 825
Sep-88 93 <10 380 12 560 5.6 690 <25 842
Jan-91 7.8 None 733 None High
Apr-91 6.6 None 842 None High
Jul-91 84 <14 380 17 510 77 6.3 570 15 None 1028 None  Moderate
Oct-91 92 <14 360 20 490 7.3 6.4 770 12 None 981 None High
Jan-92 86 <14 1000 18 460 6.1 6.2 530 14 None 870 None  Moderate
Apr-92 90 <14 520 17 380 6.3 6.3 680 16 None 905 Slight High
Jul-92 90 <14 440 19 440 6.0 6.3 640 15 None 912 Slight Slight
Oct-92 110 <14 420 22 470 6.1 6.5 600 15 None 1013 Moderate  VSlight
Jan-93 94 <14 400 24 520 6.2 140 23
Apr-93 78 <10 500 24 540 6.1 58 630 15 None 971 None Slight
Jul-93 74 <12 410 18 420 6.1 5.6 590 18 None None Slight
Oct-93 84 <12 390 25 610 6.7 5.9 680 17 None 1005 Slight Slight 1140.03
Jan-94 81 <12 440 24 530 6.3 6.0 560 18 None 1072 Slight None 1138.39
Apr-94 88 <12 450 24 540 7.6 59 620 13 None 1082 None None 1140.00
Jul-94 75 <12 450 31 690 6.2 59 600 14 None 1093 None  Moderate 1139.53
Oct-94 78 <16 420 28 630 6.1 59 820 20 None 1028 None None 1138.79
Jan-95 84 <0.47 370 29 650 6.2 6.1 660 14 None 1035 Slight None 1137.52
Apr-95 79 13 320 28 600 6.2 58 770 18 None 1014 None None 1138.27
Jul-95 75 <0.68 320 28 640 6.3 5.9 730 14 None 1049 Slight Slight 1137.69
Oct-95 55 <0.68 360 32 700 6.2 6.0 740 21 None 976 Slight None 1138.86
Jan-96 78 <0.68 330 28 600 6.2 58 560 14 None 963 None None 1137.72
Apr-96 73 <0.68 300 23 550 6.0 6.1 530 14 V. Slight 967 Slight None 1139.05
Jul-96 68 <0.54 300 19 470 6.1 6.0 650 14 None 858 None None 1139.74
Oct-96 64 5.0 320 17 430 6.2 6.1 550 14 None 948 None None 1137.60
Jan-97 79 15 300 23 540 5.9 59 600 13 None 921 None None 1138.10
Apr-97 66 4.5 280 21 510 6.3 6.2 620 12 None 812 None None 1139.51
Jul-97 63 5.9 300 29 800 6.2 57 220 12 None 755 None None 1137.92
Oct-97 ” <0.54 280 23 590 6.0 6.0 510 10 None 804 None None 1138.61
Jan-98 71 <0.54 260 21 490 6.1 6.1 490 14 None 782 Slight None 1136.65
Apr-98 69 <0.54 250 21 500 6.1 6.3 440 13 None 725 Slight None 1139.07
Jul-98 130 <0.54 240 17 400 6.2 6.2 440 16 None 644 Slight None 1138.11
Oct-98 65 <0.54 250 19 460 6.1 6.1 430 17 None 724 None None 1136.87
Feb-99 74 <0.54 230 20 470 6.2 6.1 370 12 None 598 None None 6.9 1135.69
Apr-99 69 <0.47 200 20 480 6.3 6.4 430 11 None 596 Slight None 16.7 1137.97
Jul-99 65 5.0 92 <2.1 44 240 15 <4.7 200 19 <14 22 460 <0.050 6.2 6.0 <11 <13 <0.45 13 530 12 <12 None 603 None None 146 1139.21
Oct-99 65 <0.47 190 18 410 6.5 6.5 400 17 None 570 Slight None 10.7 1137.86
Jan-00 85 <0.47 200 16 530 6.8 6.1 300 16 None 600 None None 1137.18
Apr-00 66 <0.67 190 18 410 6.8 6.0 400 13 None 598 Slight None 5.4 1138.07
Jul-00 64 <17 94 <0.21 11 0.70 210 20 <14 600 <0.050 6.6 6.0 <1.6 <0.55 470 15 <12 None 520 560 Slight None 117 1138.43
Oct-00 58 0.58 190 17 390 6.2 6.4 430 15 <12 None 530 570 None None 115 1137.55
Jan-01 58 <0.53 160 16 370 6.2 6.5 300 15 <12 None 520 500 None None 8.7 1136.92
Apr-01 61 <27 170 15 350 5.6 6.2 370 14 <12 None 460 510 None None 10.0 1140.04
Jul-01 53 <2.3 82 <0.23 19 <2.7 190 15 <0.92 420 <0.050 59 6.1 <1.6 <0.56 330 14 <12 None 493 520 None None 125 1140.32
Oct-01 49 <27 170 12 340 5.7 6.2 450 15 <12 None 530 590 None None 127 1138.85
Jan-02 55 <27 160 13 380 5.9 6.2 310 14 <12 None 455 510 None None 10.8 1139.08
Apr-02 54 <27 160 12 280 6.2 6.3 400 14 <10 None 472 560 None None 12.1 1140.78
Jul-02 50 32139 88 <0.23 0.87 <27 180 12 <0.92 310 <0.050 6.0 6.0 <2.5 <0.47 390 12 <10 None 528 590 None None 139 114112
Oct-02 51 <27 210 12 330 5.8 6.1 470 13 <10 None 655 690 None None 121 1141.78
Oct-02 50 <27 210 12 320 6.0 510 12 <10 720
Jan-03 55 <27 290 12 340 5.6 59 620 14 <10 None 1079 1100 None None 9.1 1140.47
Apr-03 62 <13 390 18 440 5.7 6.0 550 22 <10 None 1080 1000 None None 9.6 1139.42
Jul-03 53 <1.2 150 <0.85 80 <0.43 1.4 350 16 <0.94 37 450 <0.025 55 5.9 <2.0 <2.0 580 11 <5.0 None 1014 930 None None 115 1140.38
Oct-03 55 <13 420 18 440 5.6 6.1 850 11 <5.0 None 1260 980 None None 12.3 1138.41
Jan-04 56 <13 260 15 360 5.7 6.1 430 14 None 829 806 None None 93 1137.52
Jan-04 58 <13 270 19 540 6.0 510 14 775
Apr-04 57 <13 280 17 430 6.3 6.2 500 14 None 807 668 None None 9.6 1139.18
Jul-04 55 <18 130 <0.16 63 210 <0.45 1.9 280 18 <1.0 30 520 <0.025 6.0 6.3 0.78 <2.1 <0.67 17 480 13 <5.0 None 733 714 None None 143 1139.35
Oct-04 55 4.3 60 <13 270 15 29 390 5.9 6.2 550 14 None 799 882 None None 117 1138.67
Jan-05 54 23 <13 180 12 310 6.1 6.7 280 13 None 510 586 None None 9.6 1138.48
Apr-05 52 23 <13 190 17 450 6.1 7.0 300 14 None 528 505 None None 7.9 1139.08
Apr-05 51 22 <13 190 17 460 6.8 290 14 541
Jul-05 46 15 7 0.44 40 15 <13 180 14 <12 20 370 <0.025 11 6.2 6.3 <2.0 12 270 16 <5.0 None 497 444 None None 10.7 1138.52
Oct-05 61 20 <27 290 17 480 6.0 6.4 450 14 None 786 801 Vslight None 112 1138.49
Jan-06 51 17 <27 200 15 440 6.5 6.8 350 14 None 597 531 None None 8.9 1138.33
Apr-06 52 2.2 <27 210 13 320 6.2 6.1 290 14 None 596 563 None None 8.6 1139.51
Jul-06 54 17 110 <0.17 48 200 <0.88 <27 220 12 <13 24 340 <0.025 6.4 6.2 0.71 <18 <11 21 560 14 <5.0 V. Slight 715 669 Vslight Vslight 148 1137.18
Oct-06 54 23 <27 300 16 380 6.3 6.3 320 15 None 833 759 None None 11.1 1137.03
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MW1005S

\Well MW-1005S Well Depth: 52.43
Alk As Ba

Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Hg Ni Field pH Lab pH K Se Ag Na DS Sulf Zn Color  Field Cond Lab Cond Odor Turbidity ~ Temp  Grd Water
(mg/l) (ugl) (ugl) (ugl) (mg/l) (mg) (ugh) (ugl) (mgl) (mg) (ugh) (mg/l) (ugll) (ug/) (ugh) (s.u) (s.u) (ugh) (ugll) (mg/l) (mg) (mg/l ugl)  (AfierFite) _(umho)  (umho) (Purging) ___(C) El (Feet)
[_permit sandara 50 1000 10 250 50 1000 50 2 10 50 500 250 5000
ACL 4.88 0.32

Oct-87
Nov-87
Dec-87
Jan-88
Feb-88
Mar-88
Apr-88
May-88
Jun-88
Jul-88
Aug-88
Sep-88
Jan-91
Apr-91
Jul-91 170 <14 170 0.3 210 6.4 220 <10
Oct-91 170 <14 170 3.8 220 7.0 370 <10
Jan-92 170 <14 250 3.6 210 6.7 <10
Apr-92 180 <14 290 3.7 200 7.1 210 <10
Jul-92 170 <14 220 4.1 210 6.8 220 <10
Oct-92 190 <14 270 3.9 200 7.3 260 <10
Jan-93 180 <14 180 4.1 210 7.3 160 10
Apr-93 81 <10 210 4.4 230 6.6 200 8
Jul-93 170 <12 160 4.2 220 6.4 200 9
Oct-93 170 <12 160 4.2 240 7.3 6.9 220 6 321 1139.29
Jan-94 160 <12 160 4.0 200 72 7.0 190 9 357 1138.29
Apr-94 160 <12 160 4.1 200 75 7.0 200 8.0 344 1139.14
Jul-94 160 <12 160 4.1 200 6.9 6.9 210 7.2 322 1138.65
Oct-94 160 <16 160 37 190 7.3 7.0 240 13.0 None 320 Slight None 1137.49
Jan-95 160 <0.47 150 4.2 220 6.7 7.1 240 8.9 None 425 Slight None 1136.86
Apr-95 160 <0.68 130 4.0 200 7.0 71 190 9.3 None 315 Slight None 1137.20
Jul-95 170 <0.68 140 3.8 200 6.9 6.8 220 6.9 None 358 Slight None 1137.06
Oct-95 170 <0.68 160 4.3 220 71 7.0 220 14 None 354 Slight None 1137.60
Jan-96 160 <0.68 140 3.7 200 73 6.7 190 7.0 None 360 None None 1137.09
Apr-96 160 <0.68 140 3.9 200 6.8 6.9 240 7.6 None 329 None None 1139.04
Jul-96 150 <0.54 140 3.6 190 6.8 6.6 230 8.8 None 323 Slight None 1139.05
Oct-96 160 0.63 130 3.6 200 71 7.0 220 8.2 None 329 None None 1137.07
Jan-97 160 4.0 140 3.8 200 6.8 6.7 250 7.4 None 321 None None 1137.05
Apr-97 160 16 150 4.1 210 6.8 6.5 250 95 None 344 None None 1138.40
Jul-97 140 0.71 150 4.0 200 6.8 6.7 260 9.8 None 689 None None 1137.65
Oct-97 150 <0.54 150 4.2 210 6.8 7.0 190 6.2 Slight 351 None None 1137.49
Jan-98 170 <0.54 120 3.3 170 71 6.8 200 11 None 313 Strong None 1136.35
Apr-98 140 <0.54 140 42 200 72 71 250 11 None 332 Slight None 1137.81
Jul-98 160 11 150 3.9 200 6.7 7.2 230 15 None 305 None None 1137.32
Oct-98 150 <0.54 150 3.9 210 6.8 6.8 180 13 None 327 None None 1136.02
Feb-99 170 <0.54 150 4.0 200 6.9 6.9 180 8.9 None 319 None None 5.7 1135.21
Apr-99 160 <0.47 140 4.1 210 7.0 7.4 210 8.6 None 297 None None 16.6 1136.65
Jul-99 160 <4.2 39 <21 38 <17 0.57 <4.7 150 4.3 <14 13 220 <0.050 6.7 6.8 21 <13 <0.45 5.6 240 9.5 <12 None 331 Slight None 17.2 1138.05
Oct-99 160 <0.47 150 4.1 210 7.0 7.3 210 5.6 None 320 Slight None 8.3 1137.32
Jan-00 170 <0.47 150 3.9 210 6.7 6.8 210 <5.0 None 380 Moderate None - 1136.76
Apr-00 170 <0.60 150 42 220 7.0 6.9 230 <5.0 None 354 Moderate  None 6.6 1136.99
Jul-00 170 29 46 <0.21 <0.74 <0.53 170 4.6 <14 240 <0.050 6.5 7.0 16 <0.55 200 <5.0 <12 None 330 320 Slight None 11.4 1137.92
Oct-00 170 <0.53 160 4.3 220 73 7.1 210 <5.0 <12 None 330 310 Slight None 9.4 1137.20
Jan-01 170 <0.53 150 4.1 210 7.0 6.6 200 <5.0 <12 None 335 320 Slight None 10.1 1136.42
Apr-01 170 <27 160 4.4 230 6.7 7.1 210 <5 <12 None 310 310 Slight None 10.8 1139.04
Jul-01 170 <2.3 45 <0.23 <0.57 <27 170 4.4 <0.92 230 <0.050 6.9 7.0 <16 <0.56 190 <5.0 <12 None 308 330 Moderate None 1.2 1139.84
Oct-01 170 <27 140 3.9 210 6.5 6.9 230 <5.0 <12 None 306 320 Slight None 9.9 1138.31
Jan-02 170 <27 150 4.1 210 6.9 7.1 260 <5.0 <12 None 304 330 Slight None 12.8 1138.59
Apr-02 170 <2.7 150 42 210 7.1 71 240 <5.0 <10 None 300 330 Slight None 18.9 1139.89
Jul-02 170 3.3/5.7 44 <0.23 <0.44 <27 160 4.4 <0.92 220 <0.050 7.0 6.7 <25 <0.47 250 <5.0 <10 None 302 340 Moderate None 15.4 1141.05
Oct-02 170 <27 150 4.1 210 6.9 6.7 220 <5.0 <10 None 300 300 Slight None 9.7 1141.94
Jan-03 170 <2.7 150 3.7 200 7.0 7.0 220 <5.0 <10 None 301 310 Moderate None 116 1140.35
Apr-03 170 <13 160 4.2 220 7.0 6.8 250 <5.0 <10 None 298 300 Moderate None 117 1138.82
Jul-03 170 21 42 <0.17 41 <0.43 <13 160 4.2 <0.94 14 230 <0.025 7.0 6.8 <2.0 <0.40 200 <25 <5.0 None 305 300 Slight None 11.6 1140.12
Oct-03 170 <13 150 4.0 210 7.2 6.9 210 <25 <5.0 None 317 309 Moderate None 11.6 1138.15
Jan-04 170 <13 150 4.2 220 6.9 6.9 240 <25 None 329 308 Slight None 8.3 1137.23
Apr-04 160 <13 150 43 210 6.9 71 130 37 None 298 280 Slight None 14.2 1138.11
Jul-04 160 <1.8 44 <0.16 40 26 <0.45 <13 160 4.2 <1.0 14 220 <0.025 6.8 7.1 3.1 <2.1 <0.67 7.0 150 4.2 <5.0 None 294 298 Vslight None 14.7 1139.16
Oct-04 170 3.9 38 <13 150 3.7 13 210 6.6 6.9 160 3.6 None 298 330 Moderate None 10.9 1138.06
Jan-05 160 2.4 <13 150 3.8 210 6.4 7.2 130 4.8 None 301 310 Moderate None 8.7 1137.89
Apr-05 160 2.8 <13 150 4.4 240 6.3 7.1 170 4.3 None 294 295 Moderate None 11.2 1137.95
Jul-05 170 3.0 44 <0.17 42 <0.55 <13 160 4.5 <12 15 240 <0.025 15 7.2 6.7 <2.0 <0.47 180 3.9 <5.0 None 296 312 Slight None 11.8 1138.25
Oct-05 170 19 <27 180 4.2 240 6.4 6.9 200 4.2 None 298 305 Moderate None 9.4 1137.60
Jan-06 160 2.4 <27 140 4.0 210 6.8 6.9 160 32 None 316 304 Moderate None 8.8 1137.47
Apr-06 170 2.8 <2.7 160 4.4 230 6.6 7.1 140 4.0 None 298 300 Slight None 10.9 1138.64
Apr-06 170 23 <27 160 4.4 230 7.1 110 4.0 301
Jul-06 170 2.8 44 <0.17 37 <25 <0.88 <27 150 4.0 <13 14 210 <0.025 6.7 7.0 3.1 <18 <11 7.2 170 38 <5.0 None 302 294 Vslight None 134 1137.26
Oct-06 160 2.3 <27 170 4.4 240 73 6.9 83 4.1 None 302 304 Moderate None 9.8 1136.55
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MW1005P

Well MW-1005P Well Depth: 93.46'

Alk As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Cco2 Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf zn Color  Field Cond Lab Cond Redox Odor Turbidity Temp Grd Water
(mg/) (ug/) (ug/l) (ug/l)y (mg/) (mg/l) (ug/l) (ug/ly (mg/) (mg/l) (ug/l) (mg/) (ugfl) [ug/] (ug/l) (ug/h (s.u.) (s.u.) (ugf) (ug/l) (mg/l) (mg/) (mg/) (ught (After Filter)  (umho) (umho) (mv) (Purging) (C) El (Feet)
[ pemit standara 50 1000 10 250 50 1000 50 230 2 10 50 500 250 5000
ACL 14

Jul-91 260 <14 230 12 220 7.2 290 <10
Oct-91 260 <14 230 1.0 150 7.1 440 <10
Jan-92 260 <14 240 0.75 160 6.8 280 <10
Apr-92 260 <14 240 1.0 130 7.0 350 <10
Jul-92 270 <14 260 0.95 150 6.9 270 <10
Oct-92 270 <14 260 12 100 7.6 320 <10
Jan-93 260 <14 240 11 110 7.4 220 <10
Apr-93 250 <10 250 0.46 150 6.9 240 2
Jul-93 250 <12 230 0.61 140 6.6 260 3
Oct-93 250 <12 220 0.17 69 75 7.3 300 <2 462 1139.85
Jan-94 250 <12 230 0.19 35 7.3 7.4 260 <2 487 1138.88
Apr-94 250 <12 230 0.20 160 7.2 7.1 270 <2 487 1139.44
Jul-94 240 <12 230 0.22 100 6.9 7.0 270 <2 456 1138.96
Oct-94 250 <1.6 250 0.24 62 7.2 7.2 280 25 None 452 V.Sl V.Sl 1137.79
Jan-95 270 4.4 230 0.04 41 7.1 7.4 340 <0.56 None 511 None None 1137.14
Apr-95 270 37 200 0.08 41 75 7.3 300 <0.56 None 420 None None 1137.45
Jul-95 280 1.8 200 0.07 90 72 7.0 290 <0.56 None 454 Slight None 1137.47
Oct-95 260 2.1 230 0.17 72 7.2 7.1 260 5.3 None 470 None None 1137.79
Jan-96 240 <0.68 210 0.28 97 7.3 6.9 270 0.93 None 464 None None 1137.39
Apr-96 250 <0.68 210 0.049 35 6.9 7.2 300 22 None 486 None None 1139.37
Jul-96 240 3.9 210 0.064 140 6.9 7.1 300 2.6 None 441 None None 1139.57
Oct-96 260 8.2 200 0.37 67 7.2 7.1 280 3.6 None 471 None None 1137.46
Jan-97 260 2.7 210 0.073 24 7.0 7.4 280 5.4 None 462 None None 1137.41
Apr-97 250 1.6 220 041 7 7.0 6.7 320 5.8 None 480 None None 1138.85
Jul-97 240 2.0 230 0.087 66 7.0 6.8 280 6.7 None 448 None None 1137.66
Oct-97 240 <0.54 230 0.17 62 6.9 7.1 260 <5.0 None 505 None None 1137.77
Jan-98 250 0.7 220 0.41 72 7.1 7.1 270 1 None 456 None None 1136.00
Apr-98 240 11 210 0.077 29 7.4 7.4 280 9.6 None 461 None None 1137.92
Jul-98 260 <0.54 220 0.34 100 7.0 7.3 270 12 None 458 None None 1137.63
Oct-98 230 19 220 0.17 63 7.0 6.6 250 9.4 None 477 None None 1136.19
Feb-99 250 <0.54 220 0.066 27 7.6 7.3 250 7.8 None 449 None None 6.7 1135.35
Apr-99 250 11 210 0.049 23 7.0 77 230 7.8 None 464 None None 11.0 1136.65
Jul-99 240 <4.2 64 <21 52 35 <0.42 <4.7 220 0.054 <1.4 21 51 <0.050 6.9 7.0 8.1 <1.3 <0.45 9.0 250 73 <12 None 501 None None 15.9 1138.09
Oct-99 240 <0.47 220 0.97 88 26000 7.3 7.4 260 <15 None 460 Slight None 9.8 1137.64
Jan-00 250 <0.47 200 0.14 47 6.7 7.1 280 <5.0 None 480 Moderate  None 1136.65
Apr-00 250 <0.60 220 0.37 80 32000 73 7.0 220 <5.0 None 483 64 None None 6.4 1137.05
Jul-00 250 <17 70 0.28 <0.74 <0.53 230 0.058 <14 75 <0.050 6.5 7.1 <1.6 <0.55 290 <5.0 <12 None 460 470 None Slight 125 1138.08
Oct-00 240 0.74 220 0.13 38 7.3 7.4 260 <5.0 <12 None 448 450 None None 105 1137.56
Jan-01 250 <0.53 210 0.058 24 7.2 6.9 260 <5.0 <12 None 454 450 37 None None 8.4 1136.65
Apr-01 240 <27 220 0.055 27 24000 6.7 73 290 <5 <12 None 430 450 17 None None 12.8 1138.80
Jul-01 230 <23 69 0.40 56 0.58 <27 230 0.087 <0.92 22 49 <0.050 7.1 7.2 <1.6 <0.56 250 <5.0 <12 None 428 460 8 None None 122 1140.03
Jul-01 240 <23 68 <0.23 56 <0.57 <27 230 0.77 <0.92 22 80 <0.050 7.2 <1.6 <0.56 210 <5.0 <12 470
Oct-01 240 <2.7 200 0.20 68 6.6 7.1 270 <5.0 <12 None 424 470 5 None None 9.9 1138.59
Jan-02 250 <2.7 200 0.077 30 7.0 7.4 270 <5.0 <12 None 418 450 7 None None 8.6 1138.67
Apr-02 240 <27 210 0.076 20 7.2 7.3 270 <5.0 <10 None 434 480 2 None None 13.7 1139.89
Jul-02 250 <2.6/4.6 70 <0.23 <0.44 <27 220 0.12 <0.92 71 <0.050 7.2 7.1 <25 <0.47 270 <5.0 <10 None 426 460 26 None None 136 114125
Oct-02 240 <2.7 210 0.23 54 7.2 6.9 300 <5.0 <10 None 428 420 5 None None 10.2 114214
Jan-03 250 <2.7 190 0.52 51 7.2 7.1 290 <5.0 <10 None 298 440 22 None None 9.8 1140.70
Apr-03 230 <13 200 0.73 110 7.1 6.9 220 <5.0 <10 None 381 420 -4 None Vslight 10.4 1138.93
Jul-03 240 <1.2 67 <0.17 55 <0.43 <13 230 11 <0.94 22 74 <0.025 7.1 7.0 <2.0 <0.40 260 <25 <5.0 None 439 460 -3 None None 134 1140.27
Oct-03 240 <13 210 1.0 74 7.3 7.1 260 <25 <5.0 None 436 436 -18 None None 116 1138.32
Jan-04 240 <13 220 0.38 43 7.3 7.0 260 <2.5 None 438 439 -2 None None 5.9 1137.38
Apr-04 240 <13 220 0.11 20 7.1 7.3 220 <25 None 436 420 4 None None 12.4 1137.86
Jul-04 240 <1.8 69 <0.16 54 4.2 <0.45 <13 220 0.45 <1.0 21 93 <0.025 7.0 7.2 8.7 <21 <0.67 7.4 170 <25 <5.0 None 428 411 -5 None None 11.4 1139.37
Oct-04 240 26 51 <13 210 0.47 20 87 7.1 7.4 210 <25 None 436 470 -2 None Slight 9.9 1138.05
Jan-05 250 <0.73 <13 210 0.85 79 7.1 7.5 210 <2.5 None 428 459 15 None None 9.5 1137.86
Apr-05 240 <0.66 <13 220 0.11 17 6.7 74 200 <25 None 437 424 -2 None None 9.7 1137.90
Jul-05 240 <0.66 69 <0.17 57 <0.55 <13 230 0.17 <1.2 23 82 <0.025 18 7.4 7.2 <2.0 <0.47 230 <2.5 7.1 None 428 449 -1 None None 133 1138.30
Oct-05 240 <0.66 <2.7 220 0.030 48 6.5 7.2 210 <2.5 None 427 442 -6 None None 9.2 1137.53
Jan-06 250 <0.66 <2.7 200 0.49 75 6.9 7.0 200 <2.5 None 434 419 20 None None 8.4 1137.24
Apr-06 250 <0.57 <27 230 0.22 40 6.7 7.2 210 <25 None 439 433 6 None Vslight 10.2 1138.47
Jul-06 240 <0.57 67 <0.17 48 4.0 <0.88 <27 210 0.60 <13 21 86 <0.025 6.6 7.1 9.20 <1.8 <11 7.2 200 <25 <5.0 None 423 413 1 None None 14.7 1136.80
Oct-06 240 <0.57 <2.7 230 0.019 39 7.0 7.2 140 <2.5 None 456 423 -3 None None 103 1136.78
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MW-1013

Well MW-1013

Alk As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Hg FieldpH LabpH K Se Ag Na TDS Sulf Zn Color Field Cond Lab Cond Redox Odor Turbidity Temp  Grd Water

(mg/l) (ug/ly (ug/ly (ug/ly (mg/l) (mg/l) (ug/ly (ug/l) (mgll) (mg/l) (ug/l) (mg/l) (ug/ly (ug/l)y (s.u.) (s.u.) (ug/ly (ug/ly (mg/l) (mg/l) (mg/l) (ug/l)  (After Filter) (umho) (umho) (mV) (Purging) (°C) El (Feet)

Apr-99 1105.11
Jul-99 1106.07
Oct-99 1105.80
Jan-00 — 1104.64
Apr00 Well not recovered sufficiently to collect groundwater sample. o7 1103.87
Jul-00 1104.58
Oct-00 1105.06
Jan-01 1103.78
Apr-01 1104.08
Jul-01 1106.08
Oct-01 1106.69
Jan-02 1105.28
Apr-02 1105.35
Jul-02 1106.66
Oct-02 1107.28
Jan-03 1105.97
Apr-03 1106.02
Oct-03 1109.30
Jan-04 1108.22
Apr-04 1108.20
Jul-04 1111.69
Oct-04 1110.47
Jan-05 1109.19
Apr-05 1108.43
Jul-05 1110.98

Oct-05 510 25 <13 600 22 25000 6.1 6.37 760 62 None 1332 1040 73 None None 12.9 1109.89
Jan-06 680 0.98 <13 560 12 22000 6.4 6.64 700 79 None 1211 1190 72 None None 8.4 1108.54
Apr-06 510 <1.0 150 <17 150 18 <10 23 550 2.2 14 44 21000 <0.025 6.0 6.28 <2.4 <12 640 65 <50 None 1040 888 150 None None 9.0 1108.42
Jul-06 520 <1.0 160 <17 140 17 <10 24 530 3.2 <13 45 20000 <0.025 6.1 6.38 31 <2.4 <12 19 630 58 <50 None 1091 942 92 None None 13.0 1111.08

Jul-06 D 560 <1.0 150 <17 140 17 <10 29 520 3.2 <13 43 19000 <0.025 6.39 31 3.4 <12 18 670 58 <50 961

Oct-06 520 <1.0 <13 580 11 24000 6.5 6.42 620 55 None 1233 998 81 None None 12.3 1109.73
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MW-1013A

Well MW-1013A
Alk As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Cco2 Hg Field pH Lab pH K Se Ag Na TDS Sulf Zn Color Field Cond Lab Cond  Redox Odor Turbidity Temp  Grd Water

(mgll) (ug/l) (ug/l) (ug/l) (mgll) (mg/l) (ug/l) (ug/l) (mgll) (mg/l) (ug/l) (mgll) (ug/l) [ug/l] (ug/l) (s.u.) (s.u.) (ug/l) (ug/l) (mgll) (mg/l) (mgll) (ug/l) (After Filter)  (umho) (umho) (mV) (Purging) (°C) El (Feet)

Apr-99 1094.73
Jul-99 1095.38
Oct-99 1095.51
Jan-00 Well not recovered sufficiently to collect groundwater sample. 1095.62
Apr-00 97 1095.36
Jul-00 1095.79
Oct-00 1096.20
Jan-01 1095.72
Apr-01 1097.10
Jul-01 1097.19
Oct-01 1096.90
Jan-02 1097.02
Apr-02 1097.18
Jul-02 1097.44
Oct-02 1097.85
Jan-03 1097.39
Apr-03 1097.95
Oct-03 1097.00
Jan-04 1096.91
Apr-04 1097.43
Jul-04 1097.86
Oct-04 1097.11
Jan-05 1097.27
Apr-05 1097.16
Jul-05 1096.86
Oct-05 370 0.86 <13 680 <0.33 4500 6.7 6.82 870 380 None 1576 1180 153 None None 11.4 1096.84
Jan-06 340 <0.85 <13 500 <0.33 2900 6.8 6.78 650 240 None 1271 1000 156 Slight None 8.4 1097.01
Apr—06 340 <1.0 120 <17 190 11 <10 17 730 <0.33 19 62 3900 <0.025 6.2 6.72 <2.4 <12 640 270 61 None 1571 929 152 vsi None 11.0 1097.29
Jul-06 320 <1.0 99 <17 120 6.7 <10 16 460 <0.33 <13 42 1700 <0.025 6.52 6.69 7.1 <2.4 <12 35 600 220 <50 None 1104 899 160 None None 13.2 1096.52
Oct-06 300 <1.0 <13 490 <0.33 2400 7 6.87 560 200 None 1015 951 130  Moderate  None 109  1096.36
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MW-1013B

Well MW-1013B  Well Depth: 86.3'
Alk NH3 NO3+NO2 As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn co2 Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color Field Cond Lab Cond  Redox Odor Turbidity Temp  Grd Water

(mg/l) (mg/l) (mg/l) (ug/l) (ug/l) (ug/l) (mg/l) (mg/l) (ug/l) (ug/l) (mgl/l) (mg/l) (ug/l) (mg/l) (ug/l) [ug/l] (ug/l) (ug/l) (s.u.) (s.u.) (ug/l) (ug/l) (mg/l) (mgl/l) (mg/l) (ug/l) (After Filter)  (umho) (umho) (mV) (Purging) (°C) El (Feet)
Feb-99 630 36 2300 0.045 25000 6.2 6.5 3100 1400 None 3540 None None 1093.95
Apr-99 550 16 2300 0.33 30000 6.2 6.4 3700 770 Slight 3130 None Moderate 16.0 1094.58
Jul-99 620 <42 <50 <21 630 35 16 33 2200 0.76 <14 150 29000 <0.050 6.4 6.5 8.2 17 <45 35 3800 1600 <120 None 3020 Slight Slight 183 1095.20
Oct-99 540 <42 <50 <4.2 650 35 14 <9.4 2200 0.17 <14 150 28000 180000 <0.050 6.6 6.8 5.9 <13 <45 26 3700 1900 <120 None 3200 Slight Slight 14.2 1095.49
Jan-00 560 17 <50 <21 600 28 18 <4.7 2100 0.41 <14 150 30000 <0.050 6.4 6.4 6.4 <13 <45 33 3300 1700 <120 None 3000 None Slight 12.6 1095.59
Apr-00 520 12 <50 <3.1 630 35 <6.2 19 2200 0.27 <24 150 32000 470000 <0.050 6.6 6.3 8.5 <7.8 <4.7 27 3600 1200 <120 None 3120 230 None Slight 8.7 1095.54
Jul-00 660 <21 <50 <23 670 <40 5.1 14 2300 <0.36 <9.6 160 34000 <0.050 6.3 6.3 7.2 <17 <565 34 3200 1600 <120 None 3000 2800 None Slight 16.0 1096.09
Oct-00 620 <12 2200 0.84 35000 6.3 6.9 3200 1500 <120 None 3180 1800 None Slight 13.9 1096.45
Jan-01 590 <12 1900 0.41 30000 6.1 6.3 3300 1600 <120 None 3230 2700 174 None V.Slight 11.2 1095.86
Apr-01 530 35 2300 0.72 40000 410000 6.0 6.5 3300 1600 <120 None 3400 2600 203 None V.Slight 14.0 1097.57
Jul-01 490 <15 <50 33 700 6.4 33 2400 0.89 <79 160 40000 <0.050 6.1 6.3 <10 6.5 3500 1600 130 None 3290 2700 252 None V.Slight 15.7 1097.63
Oct-01 560 18 <50 <17 600 4.8 69 2000 0.66 <79 130 34000 <0.050 6.1 6.3 <16 6.0 3200 1600 130 None 3320 3000 201 None V.Slight 14.4 1097.19
Jan-02 600 52 2100 0.71 36000 6.2 6.4 3600 1600 <120 None 3380 2900 201 None Moderate 13.0 1097.33
Apr-02 520 110 2200 0.36 34000 6.2 6.4 3200 1600 <120 None 3370 3100 205 None None 12.3 1097.63
Jul-02 690 28/<15 <50 <17 <45 150 2300 0.70 <7.4 39000 <0.050 6.4 6.3 <15 43 3900 1400 130 None 3340 3000 202 None None 16.1 1097.95
Oct-02 620 210 2300 <0.15 36000 6.1 6.4 3000 1600 130 None 3390 2900 221 None Slight 13.6 1097.30
Jan-03 630 <27 <50 24 640 <50 <4.5 92 2200 0.15 <7.4 150 33000 <0.050 6.1 6.4 <30 5.8 3400 1600 130 None 3420 2800 208 None None 9.8 1098.58
Apr-03 660 160 2200 12 39000 6.2 6.3 3500 1500 130 None 3340 3000 203 None None 12.1 1097.87
Jul-03 620 <26 <25 <21 660 <6.4 120 2300 0.61 <10 150 38000 <0.025 6.3 6.8 <27 <77 3100 1600 140 None 3290 2800 200 None V.Slight 149 1098.71

Ju-03 D 580 43 <25 <21 660 <6.4 110 2300 0.36 <10 150 37000 <0.025 6.6 <27 <77 3100 1500 130 2800
Oct-03 590 110 2300 <0.29 35000 6.3 6.4 3200 1500 140 None 3350 2890 199 None None 16.1 1097.29

oct03 D 550 140 2200 0.83 37000 6.5 3200 1500 150 2830
Jan-04 580 170 2200 16 40000 6.2 6.33 3200 1600 None 3370 2820 212 None V.Slight 12.1 1097.13
Apr-04 560 230 2200 <0.33 32000 6.3 6.52 3100 1500 None 3260 188 None None 14.7 1097.77
Jul-04 550 <2.6 <25 <17 640 a7 <6.1 150 2200 <0.33 20 150 24000 <0.025 6.1 6.34 6.8 <8.0 <6.7 31 3100 1600 150 None 3340 2480 191 None V.Slight 133 1098.27
Oct-04 640 4.2 640 380 2200 <0.33 140 34000 6.3 6.26 3100 1600 None 3250 3010 204 None None 13.1 1097.10
Jan-05 580 4.8 180 2200 <0.33 24000 6.3 6.52 3000 1700 None 3390 2990 207 None None 9.0 1097.29
Apr-05 630 17 450 2200 <0.33 42000 6.2 6.55 3100 1700 None 3420 2930 238 None None 11.3 1097.61
Jul-05 640 0.081 0.060 19 <25 <17 690 <4.5 400 2300 <0.33 <10 150 39000 <0.025 45.0 6.4 6.25 <19 <6.7 3100 1700 200 None 3200 2810 229 None None 15.8 1097.22
Oct-05 630 <0.85 230 2300 <0.33 30000 6.4 6.46 3100 1500 None 3260 2620 222 None None 11.9 1096.98
Jan-06 590 11 210 2200 <0.33 22000 6.4 6.51 3000 1500 None 3480 2510 223 None None 146 1097.17
Apr-06 590 0.2 0.082 <1.0 <25 <17 650 48 <10 280 2200 <0.22 <13 150 25000 <0.025 6.1 6.3 <24 <12 3000 1600 210 None 3300 2490 210 None None 9.7 1097.65
Jul-06 610 14 <25 <17 630 46 <10 470 2200 <0.33 <13 150 36000 <0.025 6.17 6.36 6.3 <4.8 <12 31 3000 1600 210 None 3280 2780 249 None None 13.6 1096.73
Oct-06 480 <10 200 2400 <0.33 23000 6.5 6.46 3000 1600 None 3360 2720 309 None None 10.9 1096.54
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MW-1013C

Well MW-1013C  Well Depth: 201.5'
Alk NH3 NO3+NO2 As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn co2 Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color Field Cond Lab Cond Redox Odor Turbidity Temp  Grd Water
(mgl)  (mgl) _(mgl) (ugll) (ug/l) (ugll) (mg/) (gl (ug/l) (ugll) (mgl)  (mgl) (ugll) (mg)  (ugl) [ug/] (ugll) (ugll) (s.u) (s.u) (ugll) (ugll) (ugl)  (mgl) _ (mgl) _ (mgl) (ugl)  (After Filter) _ (umho)  (umho) (mv) (Purging)  (C) _ El (Feet)
Feb-99 480 100 2100 0.92 7200 6.3 6.6 3000 1300 None 3170 None None 1095.27
Apr-99 430 75 2200 0.84 7700 6.4 6.6 3300 920 None 3030 None None 135 1095.73
Jul-99 430 83 <50 <21 570 50 <42 50 2100 13 <14 160 7300 <0.050 6.4 6.7 23 3.0 <45 35 2700 870 660 Slight 3020 None VvSlight - 1096.67
Oct-99 400 <42 <50 <4.2 610 50 7.2 <9.4 2200 14 <14 170 7600 140000 <0.050 6.8 6.7 26 <13 <4.5 29 3000 2000 660 None 3300 None Moderate 9.6 1096.97
Jan-00 510 <15 <50 21 550 58 <4.2 <4.7 2100 15 <14 170 7300 <0.050 6.5 6.4 23 <13 52 39 2900 1700 630 None 2700 Vslight Slight 10.4 1097.10
Apr-00 460 14 <50 <3.1 590 50 <6.2 11 2200 16 <24 170 7800 270000 <0.050 6.7 6.4 25 <78 <47 34 2900 1700 610 None 3370 177 None Moderate 8.5 1097.39
Jul-00 520 <21 <50 <23 620 56 <4.0 <12 2300 22 <9.6 180 8400 <0.050 6.3 6.4 24 <17 <5.5 45 3300 1600 620 None 3100 2800 None VSlight 138 1097.84
Oct-00 540 <12 2200 16 8200 6.4 6.9 3200 1600 370 None 3310 2500 None VSlight 11.9 1097.86
Jan-01 520 <12 2100 26 7800 6.3 6.4 3200 1600 480 None 3310 2800 80 None VSlight 114 1098.03
Jan-01 |D 470 <12 2000 25 7700 6.4 3000 1600 470 2800
Apr-01 440 <13 2300 21 9100 260000 6.3 6.5 3000 1600 330 None 3000 2700 84 None Vslight 138 1100.12
Jul-01 460 <15 <50 <1.7 630 <3.4 <13 2300 32 <7.9 180 9000 <0.050 6.3 6.6 <10 <3.1 3500 1600 570 None 3400 2800 30 None VSlight 15.0 1099.39
Oct-01 480 22 <50 <17 550 <34 <13 2000 27 <79 160 8500 <0.050 6.2 6.5 <16 6.8 3200 1700 510 None 3380 3100 21 None VSlight 126 1099.04
Jan-02 510 <13 2100 45 8800 6.3 6.5 3400 1700 500 None 3430 3000 48 None Slight 115 1099.65
Apr-02 480 14 2100 39 8900 6.3 6.6 3200 1700 360 None 3420 3500 51 None Slight 14.4 1101.39
Jul-02 520 <27/<15 <50 <1.7 <45 <13 2300 4.1 <7.4 10000 <0.050 6.4 6.6 <15 <43 3500 1500 440 None 3400 3100 49 Vslight VSlight 16.5 1099.76
Oct-02 570 <13 2300 54 9900 6.4 6.5 3400 1600 480 None 3520 3000 -46 None VSlight 11.7 1101.33
Jan-03 570 <27 <50 <17 600 53 <45 <13 2300 54 <74 180 9500 <0.050 6.5 6.4 <30 5.7 3500 1800 440 None 3510 3000 46 Slight Moderate 116 1099.80
Apr-03 540 <13 2200 4.7 9600 6.4 6.5 3500 1700 310 None 3450 3000 44 Vslight VSlight 16.5 1099.98
Jul-03 500 17 <25 <2.1 610 <6.4 <13 2300 4.2 <10 180 9600 <0.025 6.3 6.5 <27 <7.7 3200 1700 320 None 3430 2900 27 Slight VSlight 146 1100.31
Oct-03 540 <13 2200 6.2 9800 6.4 6.5 3200 1700 400 None 3520 2950 16 None VSlight 127 1099.27
Jan-04 490 40 2200 28 9100 6.3 6.6 3300 1700 None 3510 2860 51 None Slight 109 1099.18
Apr-04 490 <13 2200 78 9700 6.7 6.6 3200 1600 None 3520 2870 59 Vslight VSlight 121 1099.81
DNR(4/04) 527 6.25 <0.019 9.9 15 0.10 576 52.4 5.4 23 2180 7.2 <1 180 9830 <0.03 6.8 <1 0.3 3210 1840 454 3210
Jul-04 520 16 <25 <17 600 57 <5.1 <13 2300 7.4 <8.7 180 10000 <0.025 6.2 6.5 26 <16 <6.7 42 3200 1400 460 None 3490 2660 45 None Vslight 149 1099.75
Juoa D 490 9.7 <25 <17 590 61 <5.1 <13 2200 73 14 180 10000 <0.025 6.6 25 <8.0 <6.7 41 3200 1600 460 2640
Oct-04 520 17 580 <13 2200 7.0 170 9800 6.3 6.5 3200 1700 None 3450 3120 50 Slight None 121 1099.48
Jan-05 540 20 <13 2100 72 9500 6.3 6.6 3000 1700 None 3540 3060 67 None Slight 10.7 1099.34
Apr-05 520 16 <13 2200 8.2 10000 6.3 6.7 3100 1700 None 3390 3010 66 Vslight VSlight 124 1099.38
Jul-05 510 7.2 0.048 13 <25 <17 630 32 <13 2300 8.5 <10 190 11000 <0.025 200 6.6 6.5 <19 <6.7 3100 1800 460 None 3400 2910 17 None Slight 14.1 1098.89
Oct-05 510 9.2 <13 2200 8.3 11000 6.7 6.7 3200 1700 None 3410 2950 37 Vslight None 11.9 1099.20
oct0s D 500 9.4 <13 2300 8.7 11000 6.7 3100 1700 2930
Jan-06 550 13 <13 2100 76 9700 6.3 6.7 3100 1700 None 3480 2860 61 None Vslight 114 1099.30
Apr-OG 520 6.4 0.079 12 <25 <17 620 61 <10 <13 2300 8.9 <13 180 11000 <0.025 6.2 6.5 <24 <12 3000 1600 470 None 3380 2550 51 None None 12.0 1099.24
Jul-06 520 18 <25 <17 580 53 <10 14 2200 7.0 <13 180 9800 <0.025 6.1 6.7 24 2.7 <12 43 3100 1700 440 Vslight 3300 2750 51 None Slight 14.7 1098.20
Oct-06 580 15 <13 2200 9.1 11000 6.7 6.6 3000 1600 None 3390 2790 16 None Slight 124 1097.94

Flambeau Mining Company
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MW-1014

Well MW-1014
Alk As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Hg Field pH Lab pH K Se Ag Na TDS Sulf Zn Color Field Cond Lab Cond  Redox Odor Turbidity  Temp Grd Water

(mgll) (ug/l) (ug/l) (ug/l) (mgll) (mg/l) (ug/l) (ug/l) (mgll) (mg/l) (ug/l) (mgll) (ug/l) (ug/l) (s.u.) (s.u.) (ug/l) (ug/l) (mgll) (mg/l) (mgll) (ug/l) (After Filter)  (umho) (umho) (mV) (Purging)  (°C) El (Feet)

Apr-99 DRY

Jul-99 DRY
Oct-99 1111.60
Jan-00 Well not recovered sufficiently to collect groundwater sample. 12,07
Apr-00 160 1112.41
Jul-00 1113.00
Oct-00 1113.98
Jan-01 1113.86
Apr-01 1114.62
Jul-01 1115.67
Oct-01 1116.86
Jan-02 1116.91
Apr-02 1117.24
Jul-02 1117.37
Oct-02 1118.56
Jan-03 1119.07
Apr-03 1118.91
Oct-03 1119.25
Jan-04 1118.37
Apr-04 1117.83
Jul-04 1118.45
Oct-04 1119.12
Jan-05 1118.50
Oct-05 170 <0.85 <13 350 <0.33 1300 71 6.78 500 200 None 726 688 202 None None 11.0 1117.70
Jan-06 170 <0.85 <13 310 <0.33 1100 6.9 6.5 540 190 None 748 696 261 None None 9.9 1117.27
Apr—06 150 <1.0 40 <17 91 30 <10 36 340 <0.33 <13 28 1200 <0.025 6.5 6.3 <2.4 <12 410 170 79 None 677 630 271 None None 10.4 1117.25
Jul-06 170 <1.0 <25 <17 84 26 <10 26 320 <0.33 <13 28 940 <0.025 6.54 6.59 3.7 <2.4 <12 20 490 180 59 None 713 661 175 None None 12.1 1117.53
Oct-06 170 <1.0 <13 350 <0.33 880 6.7 6.8 430 180 None 739 647 165 None Slight 107 1117.45

Flambeau Mining Company
1/24/2007
SRK Att 1.xIs



MW-1014A

Well MW-1014A  Well Depth: 63.9'

Alk NH3  NO3+NO2 As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Cco2 Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color Field Cond Lab Cond Redox Odor  Turbidity Temp  Grd Water
(mg/l) (mg/l) (ug/l) (ug/l) (ug/l) (mg/l) (mgll) (ug/l) (ug/l) (mg/l) (mgll) (ug/l) (mgll) (ug/l) [ug/l] (ug/l) (ug/l) (s.u.) (s.u.) (ug/l) (ug/l) (ug/l) (mg/l) (mgll) (mg/l) (ug/l) (After Filter) (umho) (umho) (mV) (Purging) (°C) El (Feet)
Apr-99 1103.93
Jul-99 1106.42
Oct-99 Previous to April 2000, well not recovered sufficiently to collect groundwater sample. 1107.87
Jan-00 1109.22
Apr-00 390 15 59 <3.1 330 <50 <6.2 <6.0 1300 0.55 <24 120 7200 150000  <0.050 6.9 6.6 12 <7.8 <4.7 34 1800 970 <120 None 2220 165 None None 11.2 1109.24
Jul-00 430 <21 58 <2.3 360 <25 12 <12 1400 1.2 <9.6 130 7100 <0.050 6.6 6.6 12 <17 <5.5 35 2200 960 <120 None 2000 2000 None None 15.4 1110.50
Oct-00 430 <12 1400 0.96 6700 6.7 6.9 2300 880 <120 None 2250 1800 None Vslight 141 1111.39
Jan-01 410 <12 1200 0.83 5400 6.5 6.6 1900 970 <120 None 2310 1900 113 Slight VSlight NA 1111.59
Apr-01 430 <13 1400 0.69 6700 180000 6.3 6.7 1700 920 <120 None 2300 1900 138 None Slight 12.1 1112.51
Jul-01 420 <15 <50 <17 370 53 <13 1500 0.70 <7.9 130 6500 <0.050 6.2 6.6 <10 <3.1 2000 960 <120 None 2250 2000 147 None Slight 17.4 1112.88
Oct-01 430 37 <50 <17 330 <3.4 <13 1300 15 <7.9 110 6000 <0.050 6.3 6.7 <16 <3.1 1900 1000 <120 None 2280 2200 152 Vslight Slight 143 1114.03
Jan-02 460 <13 1300 0.65 5900 6.6 6.7 2100 1000 <120 None 2280 2000 170 Vslight None 135 1114.51
Apr-02 410 16 1400 0.51 5900 6.8 6.7 1900 1000 <120 None 2250 2200 155 None Slight 11.5 1115.15
Jul-02 460 <27/<15 <50 <17 <4.5 <13 1400 0.38 <7.4 6100 <0.050 6.5 6.6 <15 4.8 2100 910 <120 None 2280 2100 177 None Vslight 15.1 1114.80
Jul-02 480 <27/<15 <50 <17 <4.5 <13 1500 0.42 <7.4 6400 <0.050 6.6 <15 43 2200 910 <120 2100
Oct-02 470 <13 1400 0.54 5700 6.5 6.7 1800 930 <120 None 2370 2100 86 None None 12.7 1115.50
Jan-03 480 <27 <50 <17 350 <20 <4.5 <13 1400 0.54 <7.4 120 5300 <0.050 6.5 6.6 <30 <4.3 2100 1000 <120 None 2370 2000 198 None Vslight 12.0 1116.36
Apr-03 500 <13 1400 <0.29 4600 6.4 6.7 2000 930 <100 None 2280 2100 156 None None 14.3 1116.82
Jul-03 420 <2.6 27 <2.1 340 <6.4 <13 1400 0.32 <10 120 4200 <0.025 6.6 6.9 <2.7 <7.7 1900 910 <50 None 2230 1900 206 None Vslight 13.6 1116.45
Oct-03 440 <13 1400 1.0 3000 6.6 6.8 2000 980 77 None 2310 2080 218 None Vslight 12,9 1116.50
Jan-04 490 <13 1300 1.0 3100 6.6 6.79 2000 1000 None 2310 1951 185 None None 7.0 1116.08
Apr-04 470 <13 1300 0.13 3100 6.8 6.72 1800 910 None 2250 1942 211 None Slight 9.5 1116.64
DNR(4/04) 463 0.024 <0.19 <1 20 1.05 331 10.9 15 6.0 1320 0.1 <1 119 3050 <0.03 7.00 <1 <0.1 1920 1040 <16 2190
Jul-04 440 <2.6 25 <17 340 15 <5.1 <13 1400 0.43 <8.7 120 2100 <0.025 6.7 6.66 11 <8.0 <6.7 52 1900 940 <50 None 2250 1810 175 None None 171 1115.52
Oct-04 490 29 320 <13 1300 <0.33 110 2000 6.7 6.64 1800 930 None 2220 2100 184 None Slight 12.6 1114.83
Jan-05 480 23 <13 1300 <0.33 2000 6.7 6.89 1800 990 None 2330 1980 246 None Vslight 8.9 1115.84
Apr-05 440 1.9 <13 1300 <0.33 2000 6.6 6.92 1800 1000 None 2250 1760 276 None Vslight 10.0 1115.68
Jul-05 500 0.059 0.044 1.2 <25 <17 340 8.1 <13 1300 <0.33 13 120 1400 <0.025 13 6.8 6.59 <7.4 14 1800 1000 <50 None 2170 1920 269 None None 141 1114.86
Oct-05 450 <0.85 <13 1300 <0.33 1500 6.7 6.85 1800 890 None 2270 1890 213 None None 11.2 1114.97
Jan-06 480 <0.85 17 1200 <0.33 1500 6.8 6.72 1800 970 None 2390 1910 252 None None 11.2 1114.81
Apl’-06 440 0.038 0.059 <1.0 <25 <17 340 17 <10 22 1300 <0.33 <13 120 2100 <0.025 6.4 6.63 <2.4 <12 1700 880 55 None 2200 1680 268 None None 115 1114.95
Jul-06 450 <1.0 <25 <17 320 <18 <10 31 1300 <0.33 <13 120 1400 <0.025 6.6 6.65 9.6 2.8 <12 58 1800 1000 57 None 2190 1820 190 None None 12.8 1114.77
Oct-06 480 <1.0 <13 1400  <0.66 820 6.7 6.79 1800 1000 None 2290 1860 176 None  None 10.6 1114.6

Flambeau Mining Company
1/24/2007
SRK Att 1.xls



MW-1014B

‘Well MW-1014B  Well Depth: 104.9'
Alk As NH3  NO3+NO2 Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn CcOo2 Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color Field Cond Lab Cond Redox Odor  Turbidity =~ Temp  Grd Water

(mg/l) (ug/l) (mg/l) (mg/l) (ug/l) (ug/l) (mg/l) (mg/l) (ug/l) (ug/l) (mgll) (mg/l) (ug/l) (mg/l) (ug/l) [ug/l] (ug/l) (ug/l) (s.u.) (s.u) (ug/l) (ug/l) (ug/l) (mg/l) (mg/l) (mg/l) (ug/l)  (After Filter) (umho) (umho) (mV) (Purging) (°C) El (Feet)
Feb-99 510 810 2100 0.062 23000 6.2 6.3 2900 1200 None 3280 None Slight 1105.62
Apr-99 460 420 2100 0.033 23000 6.2 6.4 3300 770 None 2890 None None 14.2 1106.23
Jul-99 540 70 <50 31 580 49 13 520 2100 0.072 <14 170 23000 <0.050 6.3 6.4 25 2.2 <45 93 3100 580 2500 None 3540 None  Moderate 17.4 1107.13
Oct-99 570 <42 <50 10 640 43 7.4 530 2200 <0.010 <14 150 23000 300000  <0.050 6.4 6.5 17 14 <4.5 24 3100 1600 5000 None 3200 None  Moderate 121 1108.33
Jan-00 490 <15 <50 10 550 <100 <4.2 500 1900 0.055 <14 140 20000 <0.050 6.5 6.2 18 2.6 <4.5 27 3200 1400 4100 None 3000 None Slight 121 1108.88
Apr-00 480 <75 <50 10 600 42 <6.2 520 2100 <0.15 <24 150 22000 560000  <0.050 6.4 6.2 23 <7.8 <4.7 26 3200 1500 3700 None 2940 290 None Slight 14.2 1108.85
Jul-00 510 <21 <50 8.9 600 38 <4.0 330 2200 <0.36 <9.6 160 21000 <0.050 6.3 6.4 22 <17 <5.5 42 3000 1600 2500 None 3000 2700 None Slight 15.1 1109.47
Oct-00 520 430 2200 <0.36 21000 6.3 6.6 2900 1500 2100 None 3240 2400 None  Moderate 131 1110.09
Jan-01 550 450 1900 <0.36 18000 6.3 6.3 2600 1400 2800 None 3140 2600 226 None Slight 105 1109.89
Apr-01 520 530 2000 <0.15 19000 470000 6.1 6.3 3300 1400 3500 None 3200 2500 207 None  Moderate 135 1111.14
Jul-01 440 <15 <50 6.2 600 8.9 480 2200 <0.15 <7.9 160 20000 <0.050 6.0 6.3 <10 <3.1 3000 1500 1900 None 2990 2700 235 None  Moderate 16.5 1112.02
Oct-01 510 20 <50 4.3 530 <3.4 490 1900 <0.15 <7.9 140 18000 <0.050 6.1 6.4 <16 7.2 2900 1600 1600 None 3150 2900 219 None  Moderate 134 1112.38
Jan-02 540 540 1900 <0.15 18000 6.2 6.3 3100 1500 2800 None 3110 2700 222 None Vslight 12.6 1112.61
Apr-02 500 470 1900 <0.15 17000 6.4 6.4 3100 1500 1500 None 3140 3000 218 None Slight 131 1113.00
Jul-02 550 <27/<15 <50 4.7 <4.5 550 2100 <0.15 <7.4 19000 <0.050 6.3 6.3 <15 4.6 3000 1400 1900 None 3100 3000 245 None  Moderate 141 1113.19
Oct-02 490 450 2000 <0.15 17000 6.3 6.5 3300 1300 1500 None 3110 2600 221 None  Moderate 12.2 1114.21
Jan-03 610 <27 <50 6.9 580 46 <4.5 590 2000 <0.15 <74 140 17000 <0.050 6.2 6.3 <30 <4.3 2800 1500 2500 None 3160 2700 232 None Slight 115 1114.14
Apr-03 610 690 2100 <0.29 19000 6.3 6.2 3400 1500 2500 Moderate 2970 3000 228 None  Moderate 13.6 1113.96
Jul-03 530 <2.6 <25 4.2 530 <6.4 500 1900 <0.29 <10 140 16000 <0.025 6.3 6.2 <2.7 <7.7 3800 1400 1600 None 2900 2600 240 None  Moderate 12.6 1114.33
Oct-03 540 640 2100 <0.29 19000 6.4 6.4 3000 1500 2600 None 2930 2760 251 None Slight 12.4 1113.77
Jan-04 570 590 2000 <0.29 17000 6.3 6.4 3100 1600 None 3130 2820 198 None  Moderate 10.0 1113.07
Apr-04 530 440 1700 <0.33 14000 6.5 6.47 2800 1400 None 2880 2750 246 None Slight 11.3 1112.89

Apr-04 D 570 440 1700 <0.33 14000 6.42 2800 1400 2750

DNR(4/04) 461 <1 3.58 0.03 15 4.39 538 39.0 4.3 492 1920 <0.1 <1 139 18800 <0.03 6.84 <1 <0.1 2530 1480 1470 2710
Jul-04 450 <2.6 <25 29 530 49 <56.1 520 1900 <0.33 <8.7 140 15000 <0.025 6.3 6.4 20 <8.0 <6.7 32 2600 1300 1200 None 2950 2290 191 None Vslight 14.3 1113.85
Oct-04 620 3.6 560 550 2000 <0.33 140 17000 6.3 6.33 2800 1500 None 2950 2910 215 None Vslight 131 1113.33
Jan-05 550 53 520 2000 <0.33 16000 6.4 6.56 2700 1500 None 3210 2750 277 None None 9.1 1113.05
Apr-05 520 2.6 460 1900 <0.33 16000 6.4 6.61 2700 1400 None 2790 2470 288 None Vslight 10.2 1112.91
Jul-05 570 2.3 39 0.14 <25 2.8 610 14 560 2100 <0.33 <10 150 17000 <0.025 440 6.5 6.28 <1.9 11 2800 1500 2200 None 3010 2630 299 None Vslight 15.0 1112.42
Oct-05 470 1.2 400 1800 <0.33 15000 6.5 6.67 2400 1300 None 2820 2290 261 None Vslight 12.0 1112.41
Jan-06 570 24 560 1900 <0.33 16000 6.5 6.46 2800 1400 None 3350 2650 287 None None 14.6 1112.12
Apr—06 550 11 4 0.13 <25 <17 540 45 14 530 1900 <0.33 <13 130 14000 <0.025 6.2 6.33 <2.4 <12 2700 1400 1300 None 2740 2260 292 None Vslight 12.0 1112.27
Jul-06 520 18 <25 <17 470 42 <10 510 1700 <0.33 <13 130 12000 <0.025 6.4 6.42 18 <2.4 <12 29 2400 1400 1100 Slight 2780 2220 222 None None 13.7 1112.10
Oct-06 460 <1.0 460 1900 <0.33 13000 6.5 6.58 2400 1300 None 2900 2300 215 None Vslight 10.9 1111.88

Flambeau Mining Company
1/24/2007
SRK Att 1.xls



D =Field Duplicate Sample

MW-1014C

Well MW-1014C Well Depth: 156.6'
Alk NH3 NO3+NO2 As Ba Cd Ca Cl Cr Cu Hard Fe Pb Mg Mn co2 Hg Ni FieldpH  Lab pH K Se Ag Na TDS Sulf Zn Color  Field Cond Lab Cond  Redox Odor Turbidity Temp Grd Water
(mgll) (mg/l) (mg/l) (ug/l) (ug/l) (ug/l) (mg/l) (mgll) (ug/l) (ug/l) (mgll) (mg/l) (ug/l) (mgll) (ug/l) [ug/l] (ug/l) (ug/l) (s.u.) (s.u.) (ug/l) (ug/l) (mgll) (mg/l) (mg/l) (ug/l) _ (After Filter) (umho) (umho) (mv) (Purging) (°C) El (Feet)
Feb-99 360 <4.7 980 14 4300 6.3 6.5 1200 520 None 1900 None None 1103.39
Apr-99 330 <4.7 1000 15 4500 6.3 6.5 1200 440 None 1623 None None 135 1102.83
Jul-99 370 <42 <50 <21 280 32 <4.2 16 930 14 <14 56 4000 <0.050 6.4 6.5 4.8 18 <45 11 1200 370 2200 None 1657 None None 132 1103.90
Oct-99 380 <42 <50 <4.2 290 33 <4.2 <9.4 960 14 <14 56 4000 160000 <0.050 6.6 6.7 4.0 <13 <45 9.6 1200 700 2100 None 1600 None None 9.9 1104.81
Jan-00 320 <15 25 <0.21 250 31 <0.42 <0.47 810 12 <1.4 48 3200 <0.050 6.6 6.5 6.3 19 <0.45 12 1200 540 1700 None 1500 None None 10.5 1105.18
Jan-00 |D| 300 <15 25 <0.21 230 30 20 <0.47 820 11 20 46 3100 <0.050 6.4 6.3 16 <0.45 11 1300 560 1600 - - - -
Apr-00 320 14 <50 <3.1 260 33 <6.2 <6.0 870 13 <24 51 3600 260000 <0.050 6.7 6.3 7.6 <7.8 <4.7 9.4 1000 440 1800 None 1470 88 None None 119 1105.25
Jul-00 350 39 <50 <2.3 270 36 4.2 <12 890 13 <9.6 54 3500 <0.050 6.4 6.5 7.4 <17 <5.5 12 1400 480 1700 None 1400 1400 None None 13.7 1105.82
Oct-00 390 <12 840 12 3200 6.4 6.7 1300 450 1500 None 1490 1200 None None 115 1106.21
Jan-01 340 <12 760 11 2900 6.5 6.4 1100 450 1200 None 1452 1300 64 None None 10.9 1106.15
Apr-01 330 <13 830 12 3100 220000 6.2 6.5 1100 420 1300 None 1400 1300 55 None None 12.8 1107.65
Apr-01 |D 220000
Jul-01 330 21 <50 <17 240 4.7 <13 810 11 <7.9 49 3000 <0.050 6.2 6.5 <10 <3.1 1100 420 1200 None 1360 1300 40 None None 13.7 1108.11
Oct-01 350 15 <50 <17 210 <3.4 <13 710 9.6 <7.9 44 2900 <0.050 6.2 6.6 <1.6 4.6 990 410 1100 None 1354 1300 56 None None 122 1108.10
Jan-02 350 <13 690 9.2 2600 6.6 6.5 1100 390 980 None 1341 1200 38 None None 13.9 1108.48
Apr-02 340 15 710 9.1 2600 6.4 6.6 1000 390 950 None 1310 1300 36 None None 135 1109.25
Jul-02 350 <27/18 <50 <17 <4.5 <13 740 9.4 <7.4 2700 <0.050 6.6 6.6 <15 <4.3 1200 330 1000 None 1269 1300 45 None None 17.2 1108.93
Oct-02 360 <13 730 9.1 2600 6.5 6.6 810 330 940 None 1299 1200 38 None None 11.6 1110.10
Jan-03 390 <27 <50 <17 210 39 <4.5 <13 700 8.3 <7.4 45 2400 <0.050 6.4 6.5 <30 <4.3 1100 380 840 None 1311 1200 74 None None 11.0 1109.58
Jan-03 370 <27 <50 <17 200 42 <4.5 <13 690 8.3 <7.4 45 2400 <0.050 6.4 <30 <4.3 1000 370 860 1400
Apr-03 380 <13 690 8.0 2400 6.4 6.5 990 340 810 None 1287 1300 7 None None 133 1109.35
Jul-03 340 13 26 <21 210 <6.4 <13 700 8.2 <10 45 2500 <0.025 6.4 6.6 <13 <7.7 920 330 820 None 1239 1100 40 None None 13.0 1109.74
Oct-03 340 <13 680 7.8 2400 6.6 6.6 910 320 770 None 1256 1160 55 None None 12.7 1109.01
Jan-04 310 <13 650 7.4 2300 6.4 6.54 930 320 None 1259 1096 34 None None 10.6 1108.52
Apr-04 330 <13 640 75 2300 6.8 6.69 820 290 None 1233 1108 53 None None 11.6 1108.53
DNR(4/04) 8.4 26 <0.05 185 38.2 <1 12 657 6.9 <1 47.3 2220 <0.03 <1 <0.1 868 330 638
Jul-04 300 15 27 <17 190 40 <5.1 <13 660 7.2 11 43 2300 <0.025 6.4 6.59 6.2 <8.0 <6.7 12 820 290 630 None 171 1029 31 None None 155 1109.22
Oct-04 350 17 180 <13 610 6.6 41 2100 6.5 6.59 780 300 None 1175 1190 60 None None 13.0 1108.87
Jan-05 340 21 <13 600 6.4 2000 6.5 6.80 730 300 None 1174 1110 70 None None 11.4 1108.62
Apr-05 330 16 <13 660 7.0 2300 6.3 6.82 750 290 None 1202 1090 64 None None 112 1108.19
Jul-05 350 0.85 0.037 15 27 <17 190 <4.5 <13 650 6.9 <10 43 2200 <0.025 81.0 6.9 6.52 <19 <6.7 760 300 550 None 1150 1090 57 None None 15.0 1107.80
Oct-05 320 14 <13 630 7.0 2200 6.7 6.77 790 290 None 1157 1040 54 None None 11.4 1108.06
Jan-06 300 16 <13 590 6.2 2000 6.9 6.69 740 280 None 1182 1110 67 None None 9.6 1107.25
Jan-06 D 310 18 <13 570 6.0 1900 6.76 750 270 1070
Apl’-OG 340 0.76 0.041 16 28 <17 180 40 <10 <13 620 6.4 <13 42 2100 <0.025 6.4 6,66 <2.4 <12 700 270 560 None 1124 961 80 None None 12.8 1107.90
Jul-06 350 16 <25 <17 160 38 <10 16 580 5.9 <13 41 1900 <0.025 6.6 6.63 5.4 <2.4 <12 12 770 260 470 None 1080 989 63 None None 13.0 1107.35
Oct-06 330 20 <13 620 6.1 2000 7.0 6.71 700 260 None 1113 997 36 None None 111 1106.97

Flambeau Mining Company
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D =Field Duplicate Sample

MW-1015A

Well MW-1015A Well Depth: 67.20'
Alk As Ba cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Cco2 Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color Field Cond Lab Cond  Redox Odor Turbidity Temp  Grd Water
(mg/l) (ugll) (ugll) (ugll) (mg/l) (mg/l) (ugll) (ugll) (mg/l) (mg/l) (ugll) (mg/l) (ug/l) [ug/] (ugll) (ug/l) (s.u.) (s.u.) (ugll) (ug/l) (mg/l) (mg/l) (mg/l) (ug/l)  (After Filter)  (umho) (umho) (mV) (Purging) (°C) El (Feet)
Standard 50 1000 10 50 1000 0.30 50 90 2 10 50 500 250 5000
Apr-01 75 <23 22 <0.23 <0.57 <27 88 0.0082 <0.92 <2 <0.05 71 7.0 <16 <0.56 120 8.2 <12 None 160 190 None None 9.6 1092.09
May-01 7 <23 19 <0.23 <0.57 <27 83 <0.0050 <0.92 25 <0.050 7.0 7.0 <16 <0.56 110 9.2 <12 None 150 190 None None 11.6 1089.83
Jun-01 75 <23 18 <0.23 <0.57 <27 85 <0.0050 <0.92 4.2 <0.050 7.0 6.9 <16 <0.56 110 8.4 <12 None 150 190 None None 129 1089.53
Jul-01 75 <23 17 <0.23 <0.57 <27 90 <0.0050 <0.92 75 <0.050 6.6 71 <16 <0.56 110 9.8 <12 None 153 200 None None 12.6 1088.74
Aug-01 76 <23 17 <0.23 <0.57 <27 90 <0.0050 <0.92 9.7 <0.050 6.7 7.2 <16 0.99 100 76 <12 None 159 190 None None 126 1088.12
Sep-01 79 <23 15 <0.23 <0.57 <27 82 0.020 <0.92 15 <0.050 7.2 6.9 <16 <0.56 150 78 <12 None 160 190 None None 10.2 1087.55
Oct-01 7 23 14 <0.23 19 <0.57 <27 78 <0.0050 <0.92 7.4 10 <0.050 6.6 7.0 <16 <0.56 130 10 <12 None 160 190 None None 11.3 1087.58
Nov-01 76 <23 14 <0.23 <0.57 <27 85 <0.0050 <0.92 11 <0.050 6.6 7.4 <16 <0.56 110 9.7 <12 None 160 190 None None 10.3 1087.86
Dec-01 78 <23 14 <0.23 <0.57 <27 87 0.023 <0.92 13 <0.050 6.5 7.2 <16 <0.56 150 78 <12 None 164 200 None None 10.6 1088.72
Jan-02 78 <23 14 <0.23 <0.57 <27 82 <0.0050 <0.92 12 <0.050 6.9 7.0 <16 <0.56 150 7.8 <12 None 164 180 None None 10.4 1088.65
Feb-02 78 <23 14 <0.23 <0.57 <27 87 <0.0050 <0.92 14 <0.050 6.5 77 <25 <0.56 130 7.6 <12 None 162 200 None None 9.8 1088.38
Mar-02 78 23 14 <0.23 <0.57 <27 88 0.0074 <0.92 15 <0.050 6.4 75 <25 <0.56 120 8.8 <12 None 170 190 None None 11.2 1087.91
Apr-02 80 <27 86 <0.0050 15 6.8 7.0 140 9.0 <10 None 164 200 None None 14.3 1093.59
Jul-02 79 <2.6/<2.7 12 <0.23 <0.44 <27 88 <0.0050 <0.92 16 <0.050 6.9 7.0 <25 <0.47 150 7.7 <10 None 163 180 None None 14.3 1088.64
Oct-02 79 <27 84 <0.0050 13 6.7 6.4 150 9.1 <10 None 162 190 None None 11.3 1090.94
Jan-03 79 <27 83 <0.0050 12 6.8 72 130 8.5 <10 None 167 190 None None 9.4 1088.46
Mar-03 <0.010 16 71 None 164 None None 10.0 1088.75
Apr-03 78 <13 88 <0.010 16 6.9 75 120 7.7 <10 None 163 200 None None 10.6 1088.49
Jul-03 79 <12 9.8 <0.17 22 <0.43 <13 90 <0.0050 <0.94 8.6 12 <0.025 6.9 6.7 <2.0 <0.40 130 6.6 <5.0 None 166 170 None None 126 1088.38
Oct-03 78 <13 83 <0.0050 11 71 7.1 140 71 <5.0 None 167 191 None None 11.0 1087.24
Jan-04 79 <13 85 <0.0050 14 72 6.72 160 8.7 None 165 168 None None 10.8 1087.39
Apr-04 79 <13 86 <0.0050 15 72 717 62 9.0 None 168 177 None None 115 1089.17
Jul-04 78 <18 9.2 <0.16 21 5.8 <0.45 <13 89 <0.0050 <10 8.5 12 <0.025 6.8 717 0.94 <21 <0.67 3.4 88 7.7 <5.0 None 165 174 183 None None 13.7 1087.88
Oct-04 79 <18 20 <13 83 <0.0050 8.0 11 73 7.09 95 76 None 164 195 116 None None 9.4 1087.22
Jan-05 79 <0.73 <13 83 <0.0050 11 6.9 7.42 65 7.7 None 162 184 128 None None 8.3 1087.45
Apr-05 79 <0.66 <13 87 <0.0050 16 6.8 7.68 51 8.6 None 162 171 194 None None 109 1088.58
Jul-05 78 <0.66 8.9 <0.17 22 <0.55 <13 89 <0.0050 <12 9.0 12 <0.025 3.0 7.2 6.78 <2.0 <0.47 110 8.5 <5.0 None 162 522 None None 11.2 1087.37
Oct-05 85 <0.66 3.8 96 <0.0050 13 6.2 7.36 110 8.8 None 161 181 70 None None 10.1 1088.12
Jan-06 76 <0.66 <27 80 <0.0050 9.0 7.2 7.43 79 8.4 None 165 181 160 None None 9.1 1088.05
Apr—06 7 <0.57 <27 90 <0.0050 11 7.0 7.03 39 9.1 None 162 178 173 None None 11.3 1088.71
Jul-06 79 <0.57 8.5 <0.17 19 5.7 <0.88 33 82 <0.0050 <13 8.3 8.2 <0.025 6.0 73 0.83 <18 <11 35 100 8.6 <5.0 None 161 167 73 None None 11.2 1086.95
Oct-06 78 <0.57 <27 92 <0.0050 9.5 71 7.25 21 9.3 None 162 175 156 None None 10.3 1086.85
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D =Field Duplicate Sample

MW-1015B

Well MW-1015B Well Depth: 152.29'
Alk As Ba cd Ca Cl Cr Cu Hard Fe Pb Mg Mn Cco2 Hg Ni Field pH Lab pH K Se Ag Na TDS Sulf Zn Color Field Cond Lab Cond  Redox Odor Turbidity Temp  Grd Water
(mg/l) (ugll) (ugll) (ugll) (mg/l) (mg/l) (ugll) (ugll) (mg/l) (mg/l) (ugll) (mg/l) (ug/l) [ug/] (ugll) (ug/l) (s.u.) (s.u.) (ugll) (ug/l) (mg/l) (mg/l) (mg/l) (ug/l)  (After Filter)  (umho) (umho) (mV) (Purging) (°C) El (Feet)
Standard 50 1000 10 50 1000 0.30 50 230 2 10 50 500 250 5000
Apr-01 180 <23 51 <0.23 <0.57 <27 140 0.069 <0.92 140 <0.05 76 7.7 <16 <0.56 290 <5 <12 None 460 500 Slight None 8.3 1091.09
May-01 180 <23 48 <0.23 <0.57 <27 140 <0.0050 <0.92 36 <0.050 78 76 <16 <0.56 220 51 <12 None 470 510 None None 9.6 1089.79
Jun-01 180 <23 46 <0.23 <0.57 <27 140 <0.0050 <0.92 23 <0.050 76 7.9 <16 <0.56 220 <5.0 <12 None 450 500 None None 12.8 1089.69
Jul-01 180 <23 47 <0.23 <0.57 <27 150 <0.0050 <0.92 19 <0.050 73 78 <16 <0.56 240 <5.0 <12 None 451 490 None None 129 1088.67
Aug-01 180 <23 49 <0.23 <0.57 <27 150 <0.0050 <0.92 13 <0.050 75 7.7 <16 <0.56 240 5.3 <12 None 462 480 None None 11.0 1088.21
Sep-01 180 <23 43 <0.23 <0.57 <27 130 0.0052 <0.92 18 <0.050 7.7 75 <16 <0.56 290 <5.0 <12 None 458 500 None None 10.7 1087.59
Oct-01 180 <23 41 <0.23 30 <0.57 <27 130 <0.0050 <0.92 12 8.6 <0.050 71 7.7 <16 <0.56 310 <5.0 <12 None 450 490 None None 10.1 1087.67
Nov-01 180 <23 43 <0.23 <0.57 <27 140 <0.0050 <0.92 8.9 <0.050 7.2 7.7 <16 <0.56 280 <5.0 <12 None 450 510 None None 9.8 1087.84
Dec-01 180 <23 44 <0.23 <0.57 <27 140 0.0069 <0.92 11 <0.050 7.0 7.7 <16 <0.56 300 <5.0 <12 None 468 480 None None - 1088.74
Jan-02 180 <23 43 <0.23 <0.57 <27 130 <0.0050 <0.92 25 <0.050 7.4 7.7 <16 <0.56 310 <5.0 <12 None 458 500 None None 10.0 1088.54
Feb-02 180 <23 44 <0.23 <0.57 <27 140 0.030 <0.92 33 <0.050 7.0 78 <25 <0.56 290 <5.0 <12 None 483 550 None None 8.3 1087.90
Mar-02 180 <23 46 <0.23 <0.57 <27 140 0.0066 <0.92 22 <0.050 6.5 75 <25 <0.56 280 <5.0 <12 None 460 520 None None 8.4 1087.79
Apr-02 180 <27 140 <0.0050 73 7.4 7.7 320 <5.0 <10 None 467 510 None None 12.1 1092.33
Jul-02 180 <2.6/2.8 44 <0.23 <0.44 <27 140 0.069 <0.92 53 <0.050 76 75 <25 <0.47 350 <5.0 <10 None 496 530 None None 13.4 1088.82
Oct-02 180 <27 140 0.42 380 6.9 7.0 300 <5.0 <10 None 466 470 None None 8.8 1091.21
Jan-03 180 <27 130 0.12 440 7.4 79 270 <5.0 <10 None 463 520 None None 8.5 1088.27
Mar-03 0.31 170 75 None 458 None None 8.6 1088.76
Apr-03 180 <13 150 0.30 180 7.8 7.7 310 <5.0 <10 None 456 490 None None 10.5 1088.45
Apr-03 D| 190 <13 140 0.21 250 7.8 320 <5.0 <10 530
Jul-03 180 <12 45 <0.17 34 <0.43 <13 140 0.45 <4.7 14 170 <0.025 76 7.4 <2.0 <0.40 270 <25 <5.0 None 463 480 Vslight None 11.3 1088.49
Oct-03 170 <13 130 0.67 290 7.8 7.7 320 <25 <5.0 None 480 513 Slight None 10.1 1087.21
Jan-04 180 <13 130 0.44 240 7.8 7.34 310 <25 None 471 497 Slight None 76 1087.43
Apr-04 180 <13 140 0.38 120 75 7.8 210 <25 None 481 448 Moderate None 11.3 1089.08
Jul-04 170 <18 44 <.16 33 51 <0.45 <13 140 0.45 <10 14 190 <0.13 71 7.73 5.9 <21 <0.67 39 220 <25 <5.0 None 458 428 -104 Slight None 12.2 1087.97
Oct-04 180 <18 32 <13 130 0.30 13 140 76 7.64 220 <25 None 459 507 -99 None None 9.5 1087.21
Oct-04 D 180 <18 32 <13 130 0.30 13 140 7.82 230 <25 503
Jan-05 180 <0.73 <13 130 0.22 120 7.4 7.52 230 <25 None 464 485 -89 Moderate None 76 1087.61
Apr-05 180 <0.66 <13 140 0.29 130 71 7.96 190 <25 None 451 469 -93 None None 9.3 1088.60
Jul-05 180 <0.66 43 <0.17 36 <0.55 <13 150 0.40 <12 15 140 <0.025 23 8.0 7.45 <2.0 <0.47 260 <25 <5.0 None 457 341 -91 Slight None 11.2 1087.49
Oct-05 180 <0.66 <27 150 0.30 140 6.3 7.60 260 <25 None 461 466 -93 Slight None 9.2 1088.24
Jan-06 180 <0.66 <27 140 0.32 110 7.2 7.62 270 <25 None 472 421 -73 Slight None 8.2 1087.80
Apr—06 180 <0.57 <27 140 0.44 100 7.1 7.84 190 <25 None 464 455 -84 Vslight None 9.8 1088.89
Jul-06 170 0.97 43 <0.17 32 7 <0.88 <27 140 0.052 <13 14 97 <0.025 6.3 7.52 6.5 <18 <11 46 270 <25 <5.0 None 466 462 -63 None None 12.1 1086.84
Oct-06 180 <0.57 <27 160 0.32 110 75 7.44 230 25 None 466 470 -73 None None 9.5 1086.94
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DNR SPLITS - 10.12.99

10/12/1999 MW-1013B MW-1013C MW-1014B MW-1014C
Units Flambeau WDNR Flambeau WDNR Flambeau WDNR Flambeau WDNR
As (ug/l) <42 <0.6 <42 4.9 <42 1.7 <42 8.8
Ba (ug/l) <50 39 <50 27 <50 29 <50 29
Cd (ug/l) <4.2 0.89 <4.2 3.2 10 13 <4.2 0.5
Ca (mg/l) 650 590 610 560 640 590 290 260
Cr (ug/l) 14 3.5 7.2 1.1 7.4 1.9 <4.2 0.7
Cu (ug/l) <9.4 21 <9.4 13 530 580 <9.4 <3
Mn (ug/l) 28000 26000 7600 7200 23000 22000 4000 3600
Field pH su 6.6 6.56 6.8 6.14 6.4 6.4 6.6 6.74
Lab pH su 6.8 7.48 6.7 7.71 6.5 7.11 6.7 6.96
Field Cond umho 3200 3140 3300 3120 3200 3170 1600 1540
Hard (mg/l) 2200 2100 2200 2100 2200 2100 960 870
Sulf (mg/l) 1900 1610 2000 1780 1600 1690 700 583
Fe (mg/l) 0.17 0.1 1.4 1.3 <0.010 <0.01 14 14
Pb (ug/l) <14 <0.4 <14 <0.4 <14 <0.4 <14 <0.4
Mg (mg/l) 150 140 170 160 150 140 56 55
Hg (ug/l) <0.050 <0.03 <0.050 0.13 <0.050 <0.03 <0.050 <0.03
Se (ug/l) <1.3 1 <1.3 1 1.4 3 <1.3 <1l
Ag (ug/l) <4.5 0.2 <4.5 0.2 <4.5 <0.1 <4.5 <0.1
Alk (mg/l) 540 540 400 435 570 514 380 309
TDS (mg/l) 3700 3030 3000 3140 3100 3050 1200 1270
Zn (ug/l) <120 13 660 660 5000 4700 2100 2100
7/27/1999 MW-1004S MW-1004P MW-1010P MW-1000PR
Flambeau WDNR Flambeau WDNR Flambeau WDNR Flambeau WDNR
As (ug/l) <4.2 <0.6 <4.2 <0.6 6.8 5.7 <8.4 0.7
Ba (ug/l) <5.0 5.1 41 42 40 44 43 47
Cd (ug/l) 0.38 0.03 0.22 0.09 0.29 0.15 <2.1 1.7
Ca (mg/l) 15 15 33 34 38 41 210 210
Cr (ug/l) 0.88 1.0 0.53 <0.5 <0.42 <0.5 2.6 0.8
Cu (ug/l) 0.83 <3 1.9 3 3.5 <3 17 140
Mn (ug/l) 0.63 1.3 8.1 9.9 65 120 5200 4800
Field pH su 6.5 6.99 7.4 7.55 7.6 7.31 6.7 6.5
Lab pH su 6.5 7.05 7.7 8.16 7.8 8.07 6.3 6.74
Field Cond umho 160 148 320 298 300 281 1400 1332
Hard (mg/l) 57 58 140 140 140 150 760 750
Sulf (mg/l) 15.0 15.8 2.8 <4.5 5.3 <45 680 637
Fe (mg/l) 0.0089 <0.01 0.014 0.02 0.0096 0.02 3.6 4.8
Pb (ug/l) <14 <0.4 <14 <0.4 <14 <0.4 <2.9 <0.4
Mg (mg/l) 4.9 5.1 13 13 9.8 11 56 57
Hg (ug/l) <0.050 <0.03 <0.050 <0.03 <0.050 0.05 <0.050 <0.03
Se (ug/l) <1.3 <1 <1.3 1 <1.3 <1 <1.3 2
Ag (ug/l) <0.45 <0.1 <0.45 0.1 <0.45 <0.1 <0.90 <0.1
Alk (mg/l) 41 44 160 156 150 145 130 132
TDS (mg/l) 84 108 180 166 170 174 1100 1120
Zn (ug/l) <12 70 <12 120 <12 14 730 940
--- Result not available.
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DNR SPLITS - 10.03.00

10/3/2000 MW-1013B MW-1013C MW-1014A MW-1014B MW-1014C
Units Flambeau WDNR Flambeau WDNR Flambeau WDNR Flambeau WDNR Flambeau WDNR
As (ug/l) 0.8 5.8 1.9 <0.6 8.8
Ba (ug/l) 25.96 18.23 44.35 18.26 19.81
Cd (ug/l) 0.60 0.41 0.20 8.3 0.19
Ca (mgll) 670 590 350 600 250
Cr (ug/l) 1.0 0.6 0.7 1.4 <0.5
Cu (ug/l) 14 1.0 1.5 437.4 1.2
Mn (ug/l) 38000 8200 6600 21000 3100
Field pH su 7.43 6.84 7.21 6.34 7.01
Lab pH su 6.56 6.94 6.95 6.52 6.86
Field Cond umho 3160 3190 2180 3130 1473
Hard (mgl/l) 2300 2200 1400 2200 820
Sulfate (mgll) 1720 1750 1030 1660 493
Fe (mg/l) 0.61 1.6 0.88 0.03 12
Pb (ug/l) 2.4 0.7 1.0 0.9 0.4
Mg (mgl/l) 150 170 120 160 48
Hg (ug/l) <0.03 <0.03 <0.03 <0.03 <0.03
Se (ug/l) 2 <1 <1 4 2
Ag (ug/l) 0.2 0.2 <0.1 0.2 <0.1
Alk (mgl/l) 590 457 414 537 330
TDS (mgll) 3180 3140 1950 2990 1110
zn (ug/l) 57 180 <80 2100 1300
10/3/2000 MW-1004S MW-1004P MW-1010P MW-1000PR
Flambeau WDNR Flambeau WDNR Flambeau WDNR Flambeau WDNR
As (ug/l) <0.6 <0.6 8.6 4.5
Ba (ug/l) <5.0 33.69 27.57 31.35
Cd (ug/l) <0.02 0.06 0.11 0.30
Ca (mgll) 15 36 43 200
Cr (ug/l) 0.9 <0.5 <0.5 0.6
Cu (ug/l) 2.0 1.6 8.3 3.0
Mn (ug/l) <4.0 19 130 4200
Field pH su 8.16 8.00 7.91 7.59
Lab pH su 6.43 7.81 7.78 6.39
Field Cond umho 144 298 280 1210
Hard (mgl/l) 57 150 150 700
Sulfate (mgll) 20.3 <4.5 <4.5 551
Fe (mg/l) <0.01 0.01 0.12 3.5
Pb (ug/l) 0.6 0.4 <0.4 4.7
Mg (mgl/l) 5.0 14 9.6 49
Hg (ug/l) <0.03 <0.03 <0.03 <0.03
Se (ug/l) <1 1 <1 <1
Ag (ug/l) <0.1 0.2 0.1 <0.1
Alk (mgl/l) 36 158 145 162
TDS (mgll) 104 166 160 980
Zn (ug/l) <80 <8 9 700

--- Result not available.




ATTACHMENT 2

PHREEQ-C RESULTS

Prepared by: JTC
Checked by: DBM

Authors Initials/typist initials MemoFlambeauMonitoringResults2006.jtcDraftRevised220107.doc, 3:32 PM, Jan. 22, 07



Input file: C:\DOCUME~1\jchapman\LOCALS~1\Temp\phreeqc.tmp
Output File: C:\projects\Ok Tedi\PHREEQC\FMC_2006.out
Database file: C:\Program Files\Phreeqc\Phreeqc.dat

SOLUTION_MASTER_SPECIES
SOLUTION_SPECIES

PHASES
EXCHANGE_MASTER_SPECIES
EXCHANGE_SPECIES
SURFACE_MASTER_SPECIES
SURFACE_SPECIES

RATES

END

SOLUTION 1 6/07/2007 MW1005P 7.1 0002
units mmol/L
pH 7.1
density 1
temp 14.7
pe 0.017
Ca 1.197605
Mg 0.8638421
Na 0.3131796
K 0.2352941
Fe 1.074499E-02
Mn 1.565344E-03
Ba 4.878404E-04
Cl 0.1128254
Alkalinity 4.79937 as HCO3
S 0.026
SOLUTION 2 6/07/2007 MW1013 6-.39 0003
units mmol/L
pH 6.39
density 1
temp 14
pe 2.958
Ca 3.493014
Mg 1.768819
Na 0.7829491
K  7.928389E-02
Fe 5.730659E-02
Mn 0.3458318
Ba 1.09218E-03
Cl 0.4795081
Alkalinity 11.19853 as HCO3
S 0.6038144
SOLUTION 3 6/07/2007 MW1013A 6.69 0004
units mmol/L
pH 6.69
density 1
temp 13.2
pe 2.705



Ca 2.994012
Mg 1.727684
Na 1.522401
K 0.1815857
Fe 0.006
Mn 3.094285E-02
Ba 7.208388E-04
Cl 0.1889826
Alkalinity 6.39916 as HCO3
S 2.290331
SOLUTION 4 6/07/2007 MW1013B 6.36 0005
units mmol/L
pH 6.36
density 1
temp 13.6
pe 4.209
Ca 15.71856
Mg 6.1703
Na 1.348412
K 0.1611253
Fe 0.006
Mn 0.6552603
Cl 1.297493
Alkalinity 12.1984 as HCO3
S 16.65695
Zn 3.212483E-03
SOLUTION 5 6/07/2007 MW1013C 6.7 0006
units mmol/L
pH 6.7
density 1
temp 14.7
pe 0.862
Ca 14.47106
Mg 7.404361
Na 1.870378
K 0.6138108
Fe 0.1253582
Mn 0.1783764
Cl 1.494937
Alkalinity 10.39864 as HCO3
S 17.69801
Zn 6.730916E-03
SOLUTION 6 6/07/2007 MW1014 6.59 0007
units mmol/L
pH 6.59
density 1
temp 12.1
pe 2.958
Ca 2.095808
Mg 1.151789
Na 0.8699435
K  9.462916E-02
Fe 0.006
Mn 1.710958E-02
Cl 0.7333653
Alkalinity 3.399554 as HCO03
S 1.873907
Zn 9.025547E-04
SOLUTION 7 6/07/2007 MW1014A 6.65 0008



units mmol/L

pH 6.65

density 1

temp 12.8

pe 3.212

Ca 7.984032

Mg 4.936241

Na 2.522836

K 0.2455243

Fe 0.006

Mn 2_.548235E-02

Alkalinity 8.998819 as HCO03

S 10.41059

Zn 8.719596E-04
SOLUTION 8 6/07/2007 MW1014B 6.42 0009

units mmol/L

pH 6.42

density 1

temp 13.7

pe 3.753

Ca 11.72655

Mg 5.347594

Na 1.261418

K 0.4603581

Fe 0.006

Mn 0.2184201

Cl 1.184667

Alkalinity 10.39864 as HCO3

S 14 .57483

Zn 1.682729E-02
SOLUTION 9 6/07/2007 Mw1014C 6.63 0010

units mmol/L

pH 6.63

density 1

temp 13.0

pe 1.065

Ca 3.992016

Mg 1.686549

Na 0.5219661

K 0.1381074

Fe 0.105659

Mn 3.458318E-02

Cl 1.071842

Alkalinity 6.999082 as HCO3
S 2.706754

Zn 7.189842E-03

Initial solution 1. 6/07/2007 MW1005P 7.1 0002

Elements Molality Moles

Alkalinity 4.801e-03 4.801e-03



4.880e-07 4.880e-07
1.198e-03 1.198e-03
1.129e-04 1.129e-04
1.075e-05 1.075e-05
2.354e-04  2.354e-04
8.642e-04  8.642e-04
1.566e-06 1.566e-06
3.133e-04  3.133e-04
2.601e-05 2.601e-05

______________ Description of

pH

pe

Activity of water

lonic strength

Mass of water (kg)
Total carbon (mol/kg)
Total C02 (mol/kg)
Temperature (deg C)
Electrical balance (eq)

Percent error, 100*(Cat-]An])/(Cat+]An])

Species
a
H+
3
OH-
8
H20
0
Ba
Ba+2
5
BaHCO3+
7
BasS0O4
1
BaCO3
1
BaOH+
7
C4)
HCO3-
6
Cco2
1
CaHCO3+

6

lterations
Total H
Total O

Molality Activity

8.574e-08 7.943e-08
6.033e-08 5.532e-08

5.551e+01 9.999%e-01

4.880e-07
4_.740e-07 3.393e-07
1.111e-08 1.020e-08
2.664e-09 2.669e-09
2.875e-10 2.879e-10
1.576e-13 1.447e-13
5.702e-03
4.712e-03  4.337e-03

9.075e-04  9.089e-04

4.085e-05 3.760e-05

solution

10

7
0
1
6
1
5.
5
14
-2
-2

.100
.017
-000
.757e-03
.000e+00
702e-03
.702e-03
.700
.673e-04
.82

1.110172e+02
5.552252e+01

Log

Log

Molality Activity

-7.067

-7.219

1.744

-6.324

-7.954

-8.574

-9.541

-12.802

-2.327

-3.042

-4.389

-7.

100

.257

-000

-469
-991
.574
.541
-840

.363
.041

.425

Log

Gamm

-0.03
-0.03

0.00

-0.14
-0.03
0.00
0.00

-0.03

-0.03
0.00

-0.03



MgHCO3+

7

C03-2
4

FeHCO3+
7

CaCo3
1

MgCO3
1

NaHCO3
1

MNHCO3+
7

FeCO03
1

MNCO3
1

BaHCO3+
7

NaCO3-
7

BaCO3
1
Ca

Ca+2
4

CaHCO3+
6

CaCo03
1

CaSo4
1

CaOH+
7

CaHS04+
7
Cl

Cl-
8

FeCl+
7

MNCIl+
7

MnCI2
1

MNCI3-
7

FeCl+2
8

FeCl2+
7

FeCI3
1
Fe(2)

Fe+2
2

FeHCO3+

7

3.193e-05

2.814e-06

2.656e-06

2.377e-06

9.826e-07

6.995e-07

3.346e-07

2.721e-07

1.273e-07

1.111e-08

6.871e-09

2.875e-10

1.198e-03

1.152e-03
4.085e-05
2.377e-06
2.341e-06
1.882e-09

1.059e-12

1.129e-04

1.129e-04

8.752e-10

3.650e-10

1.512e-14

4_.703e-19

9.759e-22

4 .900e-25

4.651e-30

1.075e-05

7.796e-06

2.656e-06
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-932e-05
-020e-06
-439e-06
-381e-06
.841e-07
-006e-07
.072e-07
. 725e-07
.275e-07
-020e-08
-309e-09

-879e-10

.271e-04
-760e-05
.381e-06
-344e-06
.728e-09

.721e-13

-035e-04
.036e-10
.352e-10
.515e-14
-318e-19
-939e-22
-500e-25

.658e-30

.624e-06

.439e-06

-4.496
-5.551
-5.576
-5.624
-6.008
-6.155
-6.476
-6.565
-6.895
-7.954
-8.163

-9.541

-2.938
-4_.389
-5.624
-5.631
-8.725

-11.975

-3.947
-9.058
-9.438
-13.820
-18.328
-21.011
-24_310

-29.332

-5.108

-5.576

-13.

-18.

-21.

-24.

-29.

.533
.695
.613
.623
.007
-155
.513
-565
.894
-991
.200
.541

.082
.425
.623
.630
.763
.012

-985
-095
.475

820

365

159

347

332

-250
.613

-0.03
-0.14
-0.03
0.00
0.00
0.00
-0.03
0.00
0.00
-0.03
-0.03

0.00

-0.14
-0.03
0.00
0.00
-0.03

-0.03

-0.03
-0.03
-0.03

0.00
-0.03
-0.14
-0.03

0.00

-0.14

-0.03



FeCO3

1

FeS04
1

FeOH+
7

FeCl+
7

FeHSO04+
7

Fe(HS)2
1

Fe(HS)3-
7
Fe(3)

Fe(OH)2+
7

Fe(OH)3
1

Fe(OH)4-
7

FeOH+2
8

Fe+3
8

FeS04+
7

FeCl+2
8

Fe(S04)2-
7

FeCl2+
7

Fe2(OH)2+4
3

FeHS04+2
8

FeCI3
1

Fe3(OH)4+5
6
H(0)

H2
1
K

K+
8

KS04-
7

KOH
1
M

Mg+2
2

MgHCO3+
7

MgS04
1

MgCO03

2.721e-07

1.289e-08

1.098e-08

8.752e-10

7.198e-15

0.000e+00

0.000e+00

7.939%e-11

4.088e-11
3.818e-11
3.113e-13
1.899%e-14
6.189%e-19
4.606e-20
9.759e-22
1.517e-23
4.900e-25
2.983e-26
1.293e-26
4.651e-30

1.349e-33

8.460e-18

4 _.230e-18

2.354e-04

2.354e-04
2.152e-08

9.407e-12

8.642e-04

8.296e-04

3.193e-05

1.669e-06

9.826e-07
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. 725e-07
-291e-08
-009e-08
-036e-10
.610e-15
-000e+00

-000e+00

-754e-11
.824e-11
-859e-13
.350e-14
-113e-19
-230e-20
-939%e-22
-393e-23
-500e-25
.622e-27
-190e-27
.658e-30

-600e-34

.237e-18

.159e-04
.976e-08

.422e-12

-980e-04
-932e-05
.671e-06

-841e-07

-6.565
-7.890
-7.959
-9.058
-14.143
-63.526

-95.064

-10.388
-10.418
-12_.507
-13.722
-18.208
-19.337
-21.011
-22.819
-24_.310
-25.525
-25.889
-29.332

-32.870

-17.374

-3.628
-7.667

-11.027

-3.081
-4_.496
-5.778

-6.008

-14.

-63.

-95.

-10

-10

-12.
-13.
-18.
-19.
=-21.
-22.
-24.
-26.
-26.
-29.

-33.

-17.

.565

-889

-996

-095

180

525

101

.425

-418

544
870
507
374
159
856
347
118
037
332
796

373

.666
.704
.026

.223
-533
077
.007

0.00
0.00
-0.03
-0.03
-0.03
0.00

-0.03

-0.03

0.00
-0.03
-0.14
-0.29
-0.03
-0.14
-0.03
-0.03
-0.59
-0.14

0.00

-0.92

0.00

-0.03
-0.03

0.00

-0.14
-0.03
0.00

0.00



MgOH+

7
Mn(2)

Mn+2
2

MNHCO3+
7

MNCO3
1

MnS04
1

MNCIl+
7

MNOH+
7

MnCI2
1

MNCI3-
7
Mn(3)

Mn+3
3
Na

Na+
7

NaHCO3
1

NaS04-
7

NaCO3-
7

NaOH
1
0(0)

02
1
S(-2)

HS-
8

H2S
1

S-2
5

Fe(HS)2
1

Fe(HS)3-
7
S(6)

S04-2
5

CaSo4
1

MgS04
1

NaS04-
7

KS04-
7

FeS04

1.136e-08

1.566e-06
1.102e-06

3.346e-07
1.273e-07
1.807e-09
3.650e-10
1.174e-10
1.512e-14
4.703e-19

1.158e-32
1.158e-32

3.133e-04
3.126e-04

6.995e-07
2.300e-08
6.871e-09
2.385e-11

0.000e+00
0.000e+00

5.038e-34
2.661le-34

2.377e-34
2.496e-40
0.000e+00
0.000e+00

2.601e-05
2.194e-05

2.341e-06
1.669e-06
2.300e-08
2.152e-08

1.289e-08
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-043e-08

-948e-07
.072e-07
.275e-07
.810e-09
-352e-10
.078e-10
-515e-14

.318e-19

.377e-33

-873e-04
.006e-07
-112e-08
.309e-09

-389%e-11

-000e+00

.440e-34
.38le-34
.786e-40
-000e+00

.000e+00

-569e-05
-344e-06
.671e-06
-112e-08
-.976e-08

-291e-08

-7.945

-5.958
-6.476
-6.895
-8.743
-9.438
-9.930
-13.820

-18.328

-31.936

-3.505
-6.155
-7.638
-8.163

-10.622

-61.148

-33.575
-33.624
-39.603
-63.526

-95.064

-4.659
-5.631
-5.778
-7.638
-7.667

-7.890

-13.

-18.

-32.

-10.

-61.

-33.
-33.
-39.
-63.

-95.

.982

-100
.513
.894
.742
475
-968

820
365

269

.542
.155
.675
.200

622

147

613
623
748
525

101

-804

.630

077

.675

.704

-889

-0.03

-0.14
-0.03
0.00
0.00
-0.03
-0.03
0.00

-0.03

-0.33

-0.03

0.00
-0.03
-0.03

0.00

0.00

-0.03
0.00
-0.14
0.00

-0.03

-0.14
0.00
0.00

-0.03

-0.03

0.00



BaS04
MnS04
HS04-
CaHS04+
FeHS04+
FeS04+
Fe(S04)2-

FeHS04+2

Phase

Anhydrite
Aragonite
Barite
Calcite
C02(9)
Dolomite
Fe(OH)3(a)
FeS(ppt)
Goethite
Gypsum

H2(9)
H20(9)

H2S(9)
Halite

Hausmannite
Hematite
Jarosite-K
Mackinawite
Manganite
Melanterite
02(9)
Pyrite
Pyrochroite
Pyrolusite
Rhodochrosite
Siderite
Sulfur
Witherite

Initial solution 2.

Elements

Alkalinity

2.664e-09
1.807e-09
1.065e-10
1.059e-12
7.198e-15
4 _.606e-20
1.517e-23

1.293e-26

S1 log IAP
-3.55 -7.89
-0.50 -8.78
-1.12 -11.27
-0.35 -8.78
-1.70 -3.04
-0.85 -17.69
-2.10 2.79
-27.85 -31.76

3.41 2.79
-3.30 -7.89
-14.18 30.57
-1.78 -0.00
-32.69 -40.71
-9.08 -7.53
-25.14  38.53

8.79 5.59
-17.81 -26.20
-27.11 -31.76
-10.12 15.22
-7.71 -10.05
-58.34 -61.15
-39.47 -58.24
-7.10 8.10
-20.75 22.33
-0.70 -11.79
-0.12 -10.94
-24.52 -19.39
-3.56 -12.16

6/07/2007 M

Molality

1.121e-02

.669e-09

-810e-09

.777e-11

.721e-13

.610e-15

-230e-20

-393e-23

© »r M~ O O O© B~ DN

-190e-27

KT

.34
.28
.15
.43
.34
.84
4.89
.92
.62
.58
.75
1.78
.02
1.56
.67
.20
-39
.65
.34
.34
.81
.78
.20
.09
.09
.82
5.13
.60

W1013

Moles

1.121e-02

-8.574 .574

-8.743 . 742

-9.973 -10.010

-11.975 -12.012

-14.143 -14.180

-19.337 -19.374

-22.819 -22.856

-25.889 -26.037

CaSo4
CaCo3
BaS04
CaCo03

Cco2
CaMg(C03)2
Fe(OH)3
FeS

FeOOH
CaS04:2H20
H2

H20

H2S

NacCl

Mn304
Fe203
KFe3(S04)2(0H)6
FeS

MNOOH
FeS04:7H20
02

FeS2
Mn(OH)2
Mn02:H20
MnCO3
FeCO03

S

BaCO3

6.39

0.00

0.00

-0.03

-0.03

-0.03

-0.03

-0.03

-0.14



1.093e-06 1.093e-06
3.496e-03 3.496e-03
4._.800e-04 4.800e-04
5.736e-05 5.736e-05
7.936e-05 7.936e-05
1.771e-03 1.771e-03
3.462e-04  3.462e-04
7.837e-04 7.837e-04
6.044e-04 6.044e-04

———————————————————————————— Description of

w N W oo N O N O

pH

pe

Activity of water

lonic strength

Mass of water (kg)
Total carbon (mol/kg)
Total C02 (mol/kg)
Temperature (deg C)
Electrical balance (eq)

Percent error, 100*(Cat-]An])/(Cat+]An])

Species

H+
OH-
H20

Ba+2
BaS04
BaHCO3+
BaCO3

BaOH+

~
n
o/

HCO3-
Cco2
CaHCO3+

lterations
Total H
Total O

Molality Activity

4_.544e-07  4.074e-07
1.159e-08 1.016e-08

5.551e+01 9.995e-01

1.093e-06
9.691e-07 5.889e-07
8.098e-08 8.130e-08
4 ._.293e-08 3.778e-08
2.050e-10 2.058e-10
5.563e-14  4.896e-14
2.147e-02
1.070e-02 9.462e-03

1.027e-02 1.031e-02

2.148e-04 1.900e-04

solution

10

-390
-958
-000
.723e-02
.000e+00
-147e-02
-147e-02
.000
.920e-04
.95

1.110236e+02
5.556276e+01

Log

Log

Molality Activity

-6.343

-7.936

1.744

-6.014

-7.092

-7.367

-9.688

-13.255

1.971

1.988

-3.668

-6.

390

.993
.000

.230
-090
.423
.687
.310

.024
.987

.721

Log

Gamm

-0.04
-0.05

0.00

-0.21
0.00
-0.05
0.00

-0.05

-0.05
0.00

-0.05



MNHCO3+
MgHCO3+
FeHCO3+
MnCO3
NaHCO03
CaCo3
C03-2
MgCO3
FeCO3
BaHCO3+
NaCO3-

BaC03

Ca+2
CaHCO3+
CaS04
CaCO3
CaOH+

CaHS04+

Cl-
MnCI+
FeCl+
MnCI2
MNCI3-
FeCl+2
FeCl2+

FeCl3

e(2)
Fe+2

FeHCO3+

&)} © mN a1 N a1 N a1 o1 ~ O o &)} N N w BN ON o1 a1 N N w N N N o1 a1 o1

1.236e-04

1.201e-04

2.239e-05

8.609e-06

3.640e-06

2.314e-06

1.379e-06

6.704e-07

4.199e-07

4 ._.293e-08

6.891e-09

2.050e-10

3.496e-03

3.184e-03
2.148e-04
9.581e-05
2.314e-06
9.009e-10

2.309e-10

4.800e-04

4_.797e-04

2.512e-07

1.375e-08

4.046e-11

5.350e-15

1.424e-17

2.622e-20

9.671e-25

5.736e-05

3.370e-05

2.239e-05
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-088e-04
.057e-04
.971e-05
.644e-06
.654e-06
-323e-06
-438e-07
.731e-07
.215e-07
.778e-08
-065e-09

-058e-10

.947e-03
-900e-04
.619e-05
-323e-06
-928e-10

-.032e-10

-208e-04
.211e-07
-210e-08
.062e-11
.708e-15
.545e-18
.307e-20

.710e-25

-083e-05

.971e-05

-3.908
-3.920
-4.650
-5.065
-5.439
-5.636
-5.860
-6.174
-6.377
-7.367
-8.162

-9.688

-2.497
-3.668
-4.019
-5.636
-9.045

-9.637

-3.319
-6.600
-7.862
-10.393
-14.272
-16.846
-19.581

-24.015

-4_472

-4.650

-24.

.964
.976
.705
.063
437
.634
.074
172
.375
.423
.217
.687

.711
.721
.017
.634
.101

.692

.376
.655
.917
-391
.327
.068
.637

013

.681
.705

-0.05
-0.05
-0.05
0.00
0.00
0.00
-0.21
0.00
0.00
-0.05
-0.05

0.00

-0.21
-0.05
0.00
0.00
-0.05

-0.05

-0.05
-0.05
-0.05

0.00
-0.05
-0.22
-0.05

0.00

-0.20

-0.05
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FeS04
FeCO3
FeCl+
FeOH+
FeHSO04+
Fe(HS)2
Fe(HS)3-

e(3)

Fe(OH) 2+
Fe(OH)3
FeOH+2
Fe(OH)4-
Fe+3
FeS04+
Fe(S04)2-
FeCl+2
FeCl2+
Fe2(OH)2+4
FeHS04+2
FeCI3
Fe3(OH)4+5

H2

K+
KS04-

KOH

Mg+2
MgHCO3+
MgSO04
MgCO3

8.247e-07

4.199e-07

1.375e-08

7.821e-09

2.470e-12

0.000e+00

0.000e+00

5.476e-09

4._.675e-09
7.873e-10
1.302e-11
1.270e-12
2.579e-15
2.574e-15
1.483e-17
1.424e-17
2.622e-20
2.032e-20
4_.219e-21
9.671e-25

1.581e-25

2.918e-22

1.459e-22

7.936e-05

7.924e-05
1.253e-07

5.890e-13

1.771e-03

1.602e-03

1.201e-04

4.744e-05

6.704e-07
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.279e-07
-215e-07
-210e-08
-883e-09
.173e-12
-000e+00

-000e+00

-114e-09
-904e-10
.809e-12
.118e-12
.657e-16
.265e-15
.306e-17
.545e-18
.307e-20
.631le-21
.531le-21
.710e-25

-488e-27

-465e-22

.951e-05
-102e-07

.914e-13

-899e-04
.057e-04
.763e-05

.731e-07

-6.084
-6.377
-7.862
-8.107
-11.607
-94_.522

-141.822

-8.330

-9.104
-10.885
-11.896
-14.589
-14.589
-16.829
-16.846
-19.581
-19.692
-20.375
-24.015

-24_.801

-21.836

-4.101
-6.902

-12.230

-2.795
-3.920
-4.324

-6.174

-11.
-94.

-141.

-11.
-11.
-15.
-14.
-16.
-17.
-19.
-20.
-20.
-24.

-26.

-21.

.082

.375

.917

.162

663

520

878

-386
.102

107
952
015
645
884
068
637
580
597
013
188

834

.158
-958
.228

.004
.976
.322
172

0.00
0.00
-0.05
-0.05
-0.05
0.00

-0.05

-0.05

0.00
-0.22
-0.05
-0.42
-0.05
-0.05
-0.22
-0.05
-0.88
-0.22

0.00

-1.38

0.00

-0.05
-0.05

0.00

-0.20
-0.05
0.00

0.00



MgOH+

n(2)
Mn+2

MnCO3
MnS04
MnCIl+
MNOH+
MnCI12

MNCI3-

n(3)
Mn+3

QD

Na+

NaHCO3
NaS04-
NaCO03-

NaOH

~

o

o/
(@]
N

-2
H2s

HS-

S-2

[N N ()] ~ N nN OoON )] )] N )] Pz (o] =0 N )] )] N N )] © =0

)
S04-2

\‘

Caso4
MgS04
MnS04
NaS04-

FeS04

N o1 N NN

MnHCO3+

Fe(HS)2
Fe(HS)3-

3.572e-09

3.462e-04

2.087e-04
1.236e-04
8.609e-06
5.060e-06
2.512e-07
3.643e-09
4 ._046e-11

5.350e-15

2_.154e-27

2.154e-27

7.837e-04

7.791e-04
3.640e-06
1.002e-06
6.891e-09

1.109e-11

0.000e+00

0.000e+00

0.000e+00

0.000e+00
0.000e+00
0.000e+00
0.000e+00

0.000e+00

6.044e-04

4.541e-04

9.581e-05

4.744e-05

5.060e-06

1.002e-06

8.247e-07
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-144e-09

-290e-04
.088e-04
.644e-06
.081e-06
-211e-07
.206e-09
.062e-11

.708e-15

.824e-28

-868e-04
.654e-06
-819e-07
.065e-09

-113e-11

-000e+00

-000e+00
-000e+00
-000e+00
-000e+00

.000e+00

. 755e-04
.619e-05
.763e-05
-081e-06
-819e-07

.279e-07

-8.447

-3.681
-3.908
-5.065
-5.296
-6.600
-8.439
-10.393

-14_.272

-26.667

-3.108
-5.439
-5.999
-8.162

-10.955

-52_.475

-48.686
-49_337
-56.046
-94.522

-141.822

-3.343
-4._019
-4.324
-5.296
-5.999

-6.084

-10.

-14.

=-27.

-10.

-52

-48.
—49.
-56.
~94.

-141.

-503

-890
.964
-063
.294
.655

.494

391
327

166

-163
.437
.055

.217

953

.473

684
394
262
520
878

-560

.017

.322

.294

.055

.082

-0.05

-0.20
-0.05
0.00
0.00
-0.05
-0.05
0.00

-0.05

-0.49

-0.05

0.00
-0.05
-0.05

0.00

0.00

0.00
-0.05
-0.21

0.00

-0.05

-0.21
0.00
0.00
0.00

-0.05

0.00



KSO4-
BaS04
HS04-
CaHS04+
FeHS04+
FeS04+
Fe(S04)2-

FeHS04+2

N oo oo o1 N O

Phase

Anhydrite
Aragonite
Barite
Calcite
C02(9)
Dolomite
Fe(OH)3(a)
FeS(ppt)
Goethite
Gypsum

H2(9)
H20(9)

H2S(9)
Halite

Hausmannite
Hematite
Jarosite-K
Mackinawite
Manganite
Melanterite
02(9)
Pyrite
Pyrochroite
Pyrolusite
Rhodochrosite
Siderite
Sulfur
Witherite

Initial solution 3.

Elements

Alkalinity

1.253e-07

-098e-08

.862e-09

-309e-10

.470e-12

N N N © o

.574e-15

1.483e-17

4_.219e-21

-102e-07

-130e-08

.680e-09

-.032e-10

.173e-12

.265e-15

.306e-17

N PN DN N 0O 00 P

.531le-21

SI1 log IAP log KT
-1.94 -6.27 -4.33
-0.51 -8.78 -8.27

0.37 -9.79 -10.16
-0.36 -8.78 -8.43
-0.66 -1.99 -1.33
-1.04 -17.86 -16.83
-0.74 4.15 4.89

-43.77 -47.69 -3.92
4.75 4.15 -0.59
-1.69 -6.27 -4.59
-18.64 26.24  44.87
-1.80 -0.00 1.80
-47.76 -55.78 -8.02
-8.10 -6.54 1.56
-18.49 45.37 63.86
11.45 8.31 -3.14
-9.65 -17.98 -8.33
-43.04 -47.69 -4.65
-7.10 18.24 25.34
-5.89 -8.24 -2.35
-49.67 -52.47 -2.80
-65.98 -84.77 -18.80
-6.31 8.89 15.20
-15.62 27.59 43.21
1.13 -9.96 -11.09
0.07 -10.76 -10.82
-35.14 -29.99 5.15
-3.70 -12.30 -8.60
6/07/2007 MW1013A

Molality

6.404e-03

Moles

6.404e-03

-6.902 -958

-7.092 -090

-8.006 .061

-9.637 .692

-11.607 -11.663

-14.589 -14.645

-16.829 -16.884

-20.375 -20.597

CaSo4
CaCo3
BaS04
CaCo03

Cco2
CaMg(C03)2
Fe(OH)3
FeS

FeOOH
CaS04:2H20
H2

H20

H2S

NacCl

Mn304
Fe203
KFe3(S04)2(0H)6
FeS

MNOOH
FeS04:7H20
02

FeS2
Mn(OH)2
Mn02:H20
MnCO3
FeCO03

S

BaCO3

6.69

-0.05

0.00

-0.05

-0.05

-0.05

-0.05

-0.05

-0.22



7.214e-07 7.214e-07
2.996e-03 2.996e-03
1.891e-04 1.891e-04
6.005e-06 6.005e-06
1.817e-04 1.817e-04
1.729e-03 1.729e-03
3.097e-05 3.097e-05
1.524e-03 1.524e-03
2.292e-03 2.292e-03

______________ Description of

pH

pe

Activity of water

lonic strength

Mass of water (kg)
Total carbon (mol/kg)
Total C02 (mol/kg)
Temperature (deg C)
Electrical balance (eq)

Percent error, 100*(Cat-]An])/(Cat+]An])

Species
a
H+
6
OH-
5
H20
0
Ba
Ba+2
9
BaS04
2
BaHCO3+
4
BaCO3
2
BaOH+
4
C4)
HCO3-
2
Cco2
2
CaHCO3+
2

lterations
Total H
Total O

Molality Activity
2.270e-07 2.042e-07
2.150e-08 1.894e-08
5.551e+01 9.997e-01

7.214e-07
5.279e-07 3.261e-07
1.800e-07 1.806e-07
1.346e-08 1.190e-08
1.273e-10 1.278e-10
6.122e-14 5.411e-14
9.449e-03
6.214e-03 5.518e-03
3.050e-03 3.061e-03
1.007e-04  8.947e-05

solution

.690
.705
-000
.591e-02
.000e+00
-449e-03
-449e-03
.200
.394e-05
.27

OCOUITWOORrEFRLENOD

1.110188e+0
5.554068e+0

Log

2
1

Log

Molality Activity

-6.644
-7.668

1.744

-6.277
-6.745
-7.871
-9.895

-13.213

-2.207
-2.516

-3.997

-6.

690

.723
-000

.487
. 743
.924
.894
.267

.258
.514
.048

Log

Gamm

-0.04
-0.05

0.00

-0.20
0.00
-0.05
0.00

-0.05

-0.05
0.00

-0.05



MgHCO3+
MNHCO3+
NaHCO03
CaCo3
FeHCO3+
C03-2
MnCO3
MgCO3
FeCO3
NaCO3-
BaHCO3+

BaC03

Ca+2
CaS04
CaHCO3+
CaCO3
CaOH+

CaHS04+

Cl-
MnCI+
FeCl+
MnCI2
MNCI3-
FeCl+2
FeCl2+

FeCl3

e(2)
Fe+2

FeHCO3+

BN N mN BN BN BN N BN BN a1 (@ BN N N N (o)} ON BN BN N N N (o)} BN N N BN BN

6.567e-05

7.237e-06

4.138e-06

2.153e-06

1.563e-06

1.546e-06

9.892e-07

7.113e-07

5.752e-08

1.458e-08

1.346e-08

1.273e-10

2.996e-03

2.580e-03
3.140e-04
1.007e-04
2.153e-06
1.474e-09

3.747e-10

1.891e-04

1.891e-04

9.991e-09

6.518e-10

6.402e-13

3.337e-17

3.454e-19

2.622e-22

3.849e-27

6.003e-06

3.989e-06

1.563e-06

k00 N O O B N b~ O O

'_\

N 00 W

W N N N O O 0 Bk

-804e-05
-396e-06
-153e-06
-161e-06
.382e-06
.611e-07
-929e-07
-140e-07
.773e-08
-289e-08
-190e-08

.278e-10

.603e-03
-152e-04
.947e-05
-161e-06
.303e-09

-312e-10

.667e-04
-831e-09
.761e-10
.425e-13
-950e-17
-109e-19
.317e-22

.863e-27

-504e-06

.382e-06

-4.183
-5.140
-5.383
-5.667
-5.806
-5.811
-6.005
-6.148
-7.240
-7.836
-7.871

-9.895

-2.588
-3.503
-3.997
-5.667
-8.831

-9.426

-3.723
-8.000
-9.186
-12.194
-16.477
-18.462
-21.581

-26.415

-5.399

-5.806

-12.

-16.

-18.

-21.

-26

.236
.194
.382
.665
-860
.017
.003
-146
.239
-890
.924
.894

.795
.501
.048
.665
.885
-480

.778
.054
.239

192

530

676

635

-413

.601
.860

-0.05
-0.05
0.00
0.00
-0.05
-0.20
0.00
0.00
0.00
-0.05
-0.05

0.00

-0.20
0.00
-0.05
0.00
-0.05

-0.05

-0.05
-0.05
-0.05

0.00
-0.05
-0.21
-0.05

0.00

-0.20

-0.05



Io N » 00 b M b b b B B DN DM TTAEA DN DA BB b DN

©

N I N N EI\J EN )] AN

FeS04
FeCO3
FeOH+
FeCl+
FeHSO04+
Fe(HS)2
Fe(HS)3-

e(3)

Fe(OH)2+
Fe(OH)3
FeOH+2
Fe(OH)4-
FeS04+
Fe+3
Fe(S04)2-
FeCl+2
FeHS04+2
Fe2(OH)2+4
FeCl2+
FeClI3
Fe3(OH)4+5

H2

K+
KS04-

KOH

Mg+2
MgS04
MgHCO3+
MgCO3

3.916e-07

5.752e-08

1.751e-09

6.518e-10

5.851e-13

0.000e+00

0.000e+00

1.449e-09

1.092e-09
3.549e-10
1.554e-12
1.098e-12
6.458e-16
1.604e-16
1.488e-17
3.454e-19
5.256e-22
2.897e-22
2.622e-22
3.849e-27

5.511e-28

2.356e-22

1.178e-22

1.817e-04

1.806e-04
1.128e-06

2.692e-12

1.729e-03

1.487e-03

1.755e-04

6.567e-05

7.113e-07

N W N D~ W DN PO OO O W o© o o o o = O W

N

~N~ o ©

-930e-07
.773e-08
-548e-09
.761e-10
.172e-13
-000e+00

-000e+00

-649e-10
.562e-10
-484e-13
.709e-13
-708e-16
.183e-17
-315e-17
-109e-19
-208e-22
.022e-23
.317e-22
.863e-27

-519e-29

.182e-22

.592e-04
-974e-07

.702e-12

.331e-04
.762e-04
-804e-05

-140e-07

-6.407
-7.240
-8.757
-9.186
-12.233
-95.332

-142_.579

-8.962

-9.450
-11.809
-11.959
-15.190
-15.795
-16.827
-18.462
-21.279
-21.538
-21.581
-26.415

-27.259

-21.929

-3.743
-5.948

-11.570

-2.828
-3.756
-4.183

-6.148

-12.
-95.

-142.

-12.
-12.
-15.
-16.
-16.

-18.

=21

-22.

=-21.

-26

-28.

-21.

-406

-239

.810

-239

286

331

633

.016

.448

023
013
243
209
881
676

.494

396
635

-413

599

927

.798
.001
.568

.030
.754
.236
-146

0.00
0.00
-0.05
-0.05
-0.05
0.00

-0.05

-0.05

0.00
-0.21
-0.05
-0.05
-0.41
-0.05
-0.21
-0.21
-0.85
-0.05

0.00

-1.34

0.00

-0.05
-0.05

0.00

-0.20
0.00
-0.05

0.00



MgOH+ 6.188e-09
ﬁn(Z) 3.097e-05

Mn+2 2.072e-05
? MNHCO3+ 7.237e-06
¢ MnSO4 2.014e-06
? MnCO3 9.892e-07
2 MnCIl+ 9.991e-09
¢ MnNOH+ 6.802e-10
¢ MnCI12 6.402e-13
? MNCI3- 3.337e-17
ﬁn(B) 1.029e-28

Mn+3 1.029e-28
ﬁa 1.524e-03

Na+ 1.512e-03
> NaSO4- 7.757e-06
¢ NaHCO3 4.138e-06
° NaCO3- 1.458e-08
¢ NaOH 4.313e-11
g(O) 0.000e+00

02 0.000e+00
g(—Z) 0.000e+00

H2S 0.000e+00
2 HS- 0.000e+00
° S-2 0.000e+00
° Fe(HS)2 0.000e+00
° Fe(HS)3- 0.000e+00
2(6) 2.292e-03

S04-2 1.791e-03
° Caso04 3.140e-04
? MgS04 1.755e-04
2 NaSO4- 7.757e-06
¢ MnSO4 2.014e-06
j KS04- 1.128e-06

N OO OO 0O © N O P

w

A O P

o O O o o

©o N O P W P

-470e-09

-301e-05
.396e-06
-022e-06
.929e-07
-831e-09
.012e-10
-425e-13

.950e-17

.387e-29

-338e-03
.856e-06
-153e-06
.289%e-08

-329e-11

-000e+00

-000e+00
-000e+00
-000e+00
-000e+00

.000e+00

-105e-03
-152e-04
.762e-04
-856e-06
.022e-06

-974e-07

-8.208

-4.684

-5.140
-5.696
-6.005
-8.000
-9.167
-12.194

-16.477

-27.988

-2.821
-5.110
-5.383
-7.836

-10.365

-52_.573

-48.918
-49.284
-55.724
-95.332

-142_579

-2.747
-3.503
-3.756
-5.110
-5.696

-5.948

-12.

-16.

-28

-10.

-52.

-48.
—49.
-55.
-95.

-142.

.262

-886
.194
.694
.003
.054

.221

192
530

.470

.873
.164
.382
.890

364

572

916
340
933
331
633

.957

.501

. 754

.164

.694

.001

-0.05

-0.20
-0.05
0.00
0.00
-0.05
-0.05
0.00

-0.05

-0.48

-0.05
-0.05

0.00
-0.05

0.00

0.00

0.00
-0.05
-0.20

0.00

-0.05

-0.21
0.00
0.00

-0.05
0.00

-0.05



FeS04
BaS04
HS04-
CaHS04+
FeHS04+
FeS04+
Fe(S04)2-

FeHS04+2

N . T T - T S T ) S \V)

Phase

Anhydrite
Aragonite
Barite
Calcite
C02(9)
Dolomite
Fe(OH)3(a)
FeS(ppt)
Goethite
Gypsum

H2(9)
H20(9)

H2S(9)
Halite

Hausmannite
Hematite
Jarosite-K
Mackinawite
Manganite
Melanterite
02(9)
Pyrite
Pyrochroite
Pyrolusite
Rhodochrosite
Siderite
Sulfur
Witherite

Initial solution 4.

Elements

Alkalinity

3.916e-07
1.800e-07
1.944e-08
3.747e-10
5.851e-13
6.458e-16
1.488e-17

5.256e-22

-930e-07
-806e-07
.718e-08
.312e-10
.172e-13
.708e-16

-315e-17

W a0 a0 W kW

.208e-22

SI1 log IAP log KT
-1.42 -5.75 -4.33
-0.54 -8.81 -8.27

0.74 -9.44 -10.18
-0.39 -8.81 -8.42
-1.20 -2.51 -1.32
-1.05 -17.86 -16.80
-1.03 3.86 4.89

-44 .34 -48.25 -3.92
4.42 3.86 -0.56
-1.17 -5.75 -4.59
-18.73 26.29 45.02
-1.82 -0.00 1.82
-48.01 -56.03 -8.02
-8.21 -6.65 1.55
-19.80 44.27 64.07
10.80 7.72 -3.08
-9.93 -18.20 -8.27
-43.60 -48.25 -4.65
-7.45 17.89 25.34
-6.20 -8.56 -2.36
-49.78 -52.57 -2.80
-66.67 -85.49 -18.82
-6.71 8.49 15.20
-16.06 27.28 43.35

0.18 -10.90 -11.09

-0.80 -11.62 -10.82
-35.30 -30.13 5.17
-3.89 -12.50 -8.61
6/07/2007 MW1013B

Molality

1.224e-02

Moles

1.224e-02

-6.407 -406

-6.745 .743

-7.711 . 765

-9.426 -480

-12.233 -12.286

-15.190 -15.243

-16.827 -16.881

-21.279 -21.494

CaSo4
CaCo3
BaS04
CaCo03

Cco2
CaMg(C03)2
Fe(OH)3
FeS

FeOOH
CaS04:2H20
H2

H20

H2S

NacCl

Mn304
Fe203
KFe3(S04)2(0H)6
FeS

MNOOH
FeS04:7H20
02

FeS2
Mn(OH)2
Mn02:H20
MnCO3
FeCO03

S

BaCO3

6.36

0.00

0.00

-0.05

-0.05

-0.05

-0.05

-0.05

-0.21



.577e-02
.302e-03
-.020e-06
.616e-04
-190e-03
.574e-04
-353e-03
.671e-02
.223e-06

WRRPROORORR

.577e-02
.302e-03
-020e-06
.616e-04
-190e-03
.574e-04
-353e-03
.671e-02
.223e-06

WRROORORR

Description of

pH
pe

Activity of water
lonic strength
Mass of water (kg)

Total carbon (mol/kg)

Total C02 (mol/kg)
Temperature (deg C)

Electrical balance (eq)

Percent error, 100*(Cat-]An])/(Cat+]An])

Species

H+

=

OH-
H20

~
N
v/

HCO3-
co2
CaHCO3+
MgHCO3+
MnNHCO3+
MnCO3
NaHCO03
CaCo3

FeHCO3+

o o o o O O o o o 00 o

Molality

5.144e-07
1.142e-08

5.551e+01

2.289%e-02

1.119e-02

1.067e-02

5.732e-04

2.568e-04

1.704e-04

1.004e-05

5.480e-06

5.270e-06

1.712e-06

lterations

Total H
Total O

Activity

4 _365e-07
9.162e-09

9.990e-01

-189e-03
.082e-02
.706e-04
-090e-04
.387e-04
-018e-05
-556e-06

-344e-06

S LRNC I =SS S S NG o)

-393e-06

solution

10

1.110246e+02
5.563106e+01

.360
-209
-999
.027e-02
.000e+00
.289e-02
.289e-02
.600
.942e-04
.29

Log

Log

Molality Activity

-6.289

-7.942

1.744

1.951

1.972

-3.242

-3.590

-3.768

-4.998

-5.261

-5.278

-5.767

-6.
-8.

-0.

360
038
000

.037
-966
.327
.680
.858
-992
.255
.272
-856

Log

Gamm

-0.07
-0.09

0.00

-0.08
0.00
-0.08
-0.09
-0.09
0.00
0.00
0.00

-0.09
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C03-2
MgCO3
ZNnHCO3+
Znco3
FeCO3
NaCO3-

Zn(C03)2-2

Ca+2
CaS04
CaHCO3+
CaCo03
CaHS04+

CaOH+

Cl-
MnCl+
FeCl+
ZnCl+
MnCI2
ZnCIl2
MnCI13-
ZnCI13-
FeCl+2
ZnCl4-2
FeCl2+

FeCI3

e(2)

Fe+2
FeHCO3+

FeS04

1.666e-06

1.205e-06

9.306e-07

9.746e-08

2.713e-08

1.024e-08

3.647e-09

1.577e-02

1.099e-02
4.203e-03
5.732e-04
5.270e-06
1.181e-08

2.341e-09

1.302e-03

1.301e-03

8.861e-07

2.688e-09

1.342e-09

3.245e-10

1.124e-12

1.164e-13

1.530e-15

6.050e-17

1.354e-18

2.216e-19

1.859e-23

6.013e-06

3.253e-06
1.712e-06

1.018e-06

PO N O N RN

© o »~ b~ O

'_\

P R 00N P O P W R N N R

.567e-07
.222e-06
.572e-07
-882e-08
.751e-08
-332e-09

-599e-09

-015e-03
.262e-03
-706e-04
.344e-06
-610e-09

-905e-09

.045e-03
-210e-07
.187e-09
-092e-09
-290e-10
-140e-12
.472e-14
.245e-15
.652e-17
-937e-19
-803e-19

-885e-23

.516e-06
-393e-06

.033e-06

-5.778
-5.919
-6.031
-7.011
-7.566
-7.990

-8.438

-1.959
-2.376
-3.242
-5.278
-7.928

-8.631

-2.886
-6.053
-8.571
-8.872
-9.489
-11.949
-12.934
-14._.815
-16.218
-17.868
-18.654

-22.731

-5.488
-5.767

-5.992

-11.

-13.

-14.

-16.

-18.

-18.

-22.

.121
.913
.121
.005
-560
.079
. 796

-300
.370
.327
.272
.017
.720

.981
.142
.660
-962
-483

943

024

905

576

226

744

725

.819
-856
.986

-0.34
0.00
-0.09
0.00
0.00
-0.09

-0.35

-0.34
0.00
-0.08
0.00
-0.09

-0.09

-0.09
-0.09
-0.09
-0.09

0.00

0.00
-0.09
-0.09
-0.35
-0.35
-0.09

0.00

-0.33
-0.09

0.00
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FeCO3
FeCl+
FeOH+
FeHSO4+
Fe(HS)2
Fe(HS)3-

e(3)

Fe(OH)2+
Fe(OH)3
FeOH+2
Fe(OH)4-
FeS04+
Fe(S04)2-
Fe+3
FeCl+2
FeCl2+
FeHS04+2
Fe2(OH)2+4
FeCl3

Fe3(OH)4+5

H2

K+
KSO4-

KOH

Mg+2
MgS04
MgHCO3+
MgCO3
MgOH+

2.713e-08

2.688e-09

5.560e-10

3.570e-12

0.000e+00

0.000e+00

6.121e-09

5.345e-09
7.543e-10
2.052e-11
1.218e-12
6.034e-14
5.997e-15
5.363e-15
6.050e-17
2.216e-19
1.343e-19
9.626e-20
1.859e-23

1.670e-24

1.045e-24

5.227e-25

1.616e-04

1.574e-04
4.226e-06

9.900e-13

6.190e-03

4.298e-03

1.634e-03

2.568e-04

1.205e-06

7.059e-09
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.751e-08
-187e-09
.524e-10
-905e-12
-000e+00

-000e+00

-349e-09
-649e-10
-997e-12
-915e-13
-910e-14
-879e-15
.223e-15
.652e-17
.803e-19
-889e-20
-555e-21
-885e-23

.645e-27

-300e-25

.265e-04
-439e-06

-004e-12

-016e-03
.657e-03
-090e-04
.222e-06

.744e-09

-7.566
-8.571
-9.255
-11.447
-112.536

-168.234

-8.272

-9.122
-10.688
-11.914
-13.219
-14.222
-14.271
-16.218
-18.654
-18.872
-19.017
-22.731

-23.777

-24.282

-3.803
-5.374

-12.004

-2.367
-2.787
-3.590
-5.919

-8.151

-11.
-112.

-168.

-11.
-12.
-13.
-14.
-14.
-16.
-18.

-19.

-20

-22.

-26.

-24.

-560

.660

.344

537

530

323

.362
.116

046
004
309
312
912
576
744

230

.449

725
016

276

-898
.464

-998

.695
.781
.680
.913
.241

0.00
-0.09
-0.09
-0.09

0.00

-0.09

-0.09

0.00
-0.35
-0.09
-0.09
-0.09
-0.64
-0.35
-0.09
-0.35
-1.43

0.00

-2.23

0.00

-0.09
-0.09

0.00

-0.32
0.00
-0.09
0.00

-0.09



Mn(2)
Mn+2

MnS04
MnCO3
MnCl+
MNOH+
MnCI12

MnCI13-

n(3)
Mn+3

2
0
6
6
0
0
6
0
M

jo}]

Na+

NaS04-
NaHCO3
NaCO3-

NaOH

~

=

7
O
N

-2
H2s

HS-

(o)} (o)) mwo oo o ()] o (04} Pzl o))

S-2

=

Fe(HS)2

S04-2
Cas04
MgS04
MnS04
NaS04-
KSO4-

FeS04

o O O O O O wWw unwo o

MNHCO3+

Fe(HS)3-

6.574e-04

3.633e-04
1.704e-04
1.127e-04
1.004e-05
8.861e-07
4.658e-09
3.245e-10

1.164e-13

9.588e-26

9.588e-26

1.353e-03

1.318e-03
2.923e-05
5.480e-06
1.024e-08

1.603e-11

0.000e+00

0.000e+00

0.000e+00

0.000e+00
0.000e+00
0.000e+00
0.000e+00

0.000e+00

1.671e-02

1.073e-02

4.203e-03

1.634e-03

1.127e-04

2.923e-05

4.226e-06

1.018e-06
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.693e-04
-387e-04
.143e-04
-018e-05
-210e-07
-790e-09
-290e-10

.472e-14

-499e-26

.075e-03
-378e-05
.556e-06
-332e-09

.626e-11

-000e+00

-000e+00
-000e+00
-000e+00
-000e+00

-000e+00

.758e-03
.262e-03
.657e-03
-143e-04
.378e-05
-439e-06

-033e-06

~3.440
~3.768
~3.948
~4.998
~6.053
-8.332
~9.489

-12.934

-25.018

~2.880
~4.534
-5.261
~7.990

-10.795

-47.739

-57.089
-57.734
-64.390
-112.536

-168.234

-1.970
-2.376
-2.787
-3.948
-4.534
-5.374

-5.992

-13.

-25.

-47.

-57.

-57.

-64.

-112.

-168.

771
-858
.942
-992
.142
-421
.483

024

824

-969
.624
.255
-079
.789

733

083
830
741
530
323

.323

.370

.781

.942

.624

.464

-986

-0.33
-0.09
0.00
0.00
-0.09
-0.09
0.00

-0.09

-0.80

-0.08
-0.09

0.00
-0.09

0.00

0.00

0.00
-0.09
-0.35

0.00

-0.09

-0.35
0.00
0.00
0.00

-0.09

-0.09

0.00
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ZnSo4
HSO4-
Zn(S04)2-2
CaHS04+
FeHS04+
FeS04+
Fe(S04)2-

FeHS04+2

n+2
ZnHCO3+
ZnS04
ZnC03
Zn(S04)2-2
Zn(C03)2-2
ZnCl+
ZnOH+
Zn(OH)2
ZnCl2
ZnCI3-
Zn(OH)3-
ZnCl4-2

Zn(OH)4-2

Phase

Anhydrite
Aragonite
Calcite
C02(9)
Dolomite
Fe(OH)3(a)
FeS(ppt)
Goethite

6.572e-07

1.959e-07

6.441e-08

1.181e-08

3.570e-12

6.034e-14

5.997e-15

1.343e-19

3.223e-06

1.467e-06
9.306e-07
6.572e-07
9.746e-08
6.441e-08
3.647e-09
1.342e-09
8.214e-10
4_257e-11
1.124e-12
1.530e-15
3.839%e-16
1.354e-18

2.585e-22

SI log IAP
-0.29 -4.62
-0.15 -8.42

0.00 -8.42
-0.64 -1.97
-0.42 -17.24
-0.72 4.17

-53.37 -57.29
4.74 4.17

.664e-07

-594e-07

-824e-08

-610e-09

-905e-12

-910e-14

.879e-15

a A A N O N P O

-889e-20

.546e-07
.572e-07
.664e-07
-882e-08

.824e-08

P, N O O N O

-599e-09

'_\

-092e-09
.684e-10

-316e-11

kAN O

-140e-12
1.245e-15
3.124e-16
5.937e-19

1.133e-22

log KT

-4.33
-8.27
-8.42
-1.32
-16.82
4.89
-3.92
-0.58

-6.182
-6.708
-7.191
-7.928
-11.447
-13.219
-14.222

-18.872

-5.833
-6.031
-6.182
-7.011
-7.191
-8.438
-8.872
-9.085
-10.371
-11.949
-14.815
-15.416
-17.868

-21.588

CaS04
CaC03
CaC03

Co2
CaMg(C03)2
Fe(OH)3
FeS

FeOOH

-11.
-13.
-14.

-19.

-11.
-14.
-15.
-18.

-21.

.176

.798

-549

.017

537

309

312

230

.184
-121
.176
-005
.549
-796
.962
-175
.365

943
905
505
226
946

0.00
-0.09
-0.35
-0.09
-0.09
-0.09
-0.09

-0.35

-0.35
-0.09
0.00
0.00
-0.35
-0.35
-0.09
-0.09
0.00
0.00
-0.09
-0.09
-0.35

-0.35



Gypsum -0.04 -4.62 -4.59 (CaS04:2H20

H2(9) -21.08 23.87 44 .94 H2
H20(9) -1.81 -0.00 1.81 H20
H2S(9) -56.17 -64.19 -8.02 H2S
Halite -7.50 -5.95 1.56 NaCl
Hausmannite -15.98 47 .98 63.96 Mn304
Hematite 11.44 8.33 -3.11 Fe203
Jarosite-K -6.82 -15.12 -8.30 KFe3(S04)2(0H)6
Mackinawite -52.64 -57.29 -4.65 FeS
Manganite -5.82 19.52 25.34 MnOOH
Melanterite -5.79 -8.14 -2.36 FeS04:7H20
02(9) -44 .93 -47.73 -2.80 02
Pyrite -81.53 -100.34 -18.81 FeS2
Pyrochroite -6.25 8.95 15.20 Mn(OH)2
Pyrolusite -13.19 30.09 43.28 Mn02:H20
Rhodochrosite 1.20 -9.89 -11.09 MnCO3
Siderite -1.12 -11.94 -10.82 FeCO03
Smithsonite -2.43 -12.31 -9.87 ZnCO03
Sphalerite -45.80 -57.65 -11.86 ZnS
Sulfur -41.10 -35.95 5.16 S
Zn(OH)2(e) -4.96 6.54 11.50 ZzZn(OH)2
Initial solution 5. 6/07/2007 MW1013C 6.7 0006

Elements Molality Moles
Alkalinity 1.043e-02 1.043e-02
Ca 1.452e-02 1.452e-02
Cl 1.500e-03 1.500e-03
Fe 1.258e-04 1.258e-04
K 6.158e-04  6.158e-04
Mg 7.428e-03  7.428e-03
Mn 1.790e-04  1.790e-04
Na 1.876e-03 1.876e-03
S 1.776e-02 1.776e-02
Zn 6.753e-06 6.753e-06

———————————————————————————— Description of solution----————————————————-

pH = 6.700
pe = 0.862
Activity of water = 0.999
lonic strength = 6.045e-02
Mass of water (kg) = 1.000e+00
Total carbon (mol/kg) = 1.450e-02
Total CO02 (mol/kg) = 1.450e-02
Temperature (deg C) = 14.700
Electrical balance (eq) = -4.350e-04
Percent error, 100*(Cat-]An])/(Cat+]An]) = -0.64
Iterations = 10
Total H = 1.110228e+02
Total O = 5.561665e+01
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Log Log Log

Species Molality Activity Molality Activity Gamm
H+ 2.352e-07 1.995e-07 -6.629 -6.700 -0.07
OH- 2.746e-08 2.201e-08 -7.561 -7.657 -0.09
H20 5.551e+01 9.991e-01 1.744 -0.000 0.00
1.450e-02
HCO3- 9.593e-03  7.872e-03 -2.018 -2.104 -0.08
COo2 4.089e-03 4_147e-03 -2.388 -2.382 0.00
CaHCO3+ 4.563e-04 3.744e-04 -3.341 -3.427 -0.08
MgHCO3+ 2.592e-04 2.108e-04 -3.586 -3.676 -0.09
MnNHCO3+ 4.002e-05 3.255e-05 -4.398 -4.488 -0.09
FeHCO3+ 3.133e-05 2.548e-05 -4.504 -4.594 -0.09
CaCo03 9.307e-06  9.438e-06 -5.031 -5.025 0.00
NaHCO03 6.501e-06 6.592e-06 -5.187 -5.181 0.00
MnCO3 5.305e-06 5.379e-06 -5.275 -5.269 0.00
C03-2 3.220e-06 1.460e-06 -5.492 -5.836 -0.34
MgCO3 2.778e-06 2.817e-06 -5.556 -5.550 0.00
ZnHCO3+ 1.656e-06 1.347e-06 -5.781 -5.871 -0.09
FeCO3 1.118e-06 1.133e-06 -5.952 -5.946 0.00
ZnC03 3.903e-07 3.958e-07 -6.409 -6.403 0.00
NaCO3- 2.906e-08 2.363e-08 -7.537 -7.627 -0.09
Zn(C03)2-2 2.824e-08 1.235e-08 -7.549 -7.908 -0.35
1.452e-02
Ca+2 9.961e-03 4 _.537e-03 -2.002 -2.343 -0.34
CaS04 4.091e-03 4.149e-03 -2.388 -2.382 0.00
CaHCO3+ 4_.563e-04 3.744e-04 -3.341 -3.427 -0.08
CaCO3 9.307e-06 9.438e-06 -5.031 -5.025 0.00
CaHSO04+ 5.314e-09 4 _.322e-09 -8.275 -8.364 -0.09
CaOH+ 4._.636e-09 3.771e-09 -8.334 -8.424 -0.09
1.500e-03
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Cl-
MnCl+
FeCl+
ZnCl+
MnCI2
ZnCIl2
MnCI13-
ZnCI13-
ZnCl4-2
FeCl+2
FeCl2+

FeCI3

e(2)

Fe+2
FeHCO3+
FeS04
FeCO3
FeCl+
FeOH+
FeHS04+
Fe(HS)2
Fe(HS)3-

e(3d)

Fe(OH) 2+
Fe(OH)3
FeOH+2
Fe(OH)4-
FeS04+
Fe(S04)2-
Fe+3

FeCl+2

1.499e-03

2.798e-07

6.615e-08

3.384e-09

1.180e-10

3.278e-12

4.879%e-14

5.180e-15

5.342e-18

7.432e-19

3.015e-21

2.912e-25

1.258e-04

6.958e-05
3.133e-05
2.364e-05
1.118e-06
6.615e-08
2.840e-08
3.791le-11
0.000e+00

0.000e+00

3.907e-10

2.942e-10

9.562e-11

4.945e-13

3.546e-13

6.758e-16

7.180e-17

5.515e-17

7.432e-19
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.204e-03
.276e-07
-380e-08
.752e-09
-196e-10
.324e-12
-968e-14
.213e-15
.336e-18
.251e-19
.452e-21

-953e-25

.236e-05
-548e-05
.398e-05
-133e-06
.380e-08
-309e-08
.083e-11
-000e+00

.000e+00

-393e-10
.696e-11
.163e-13
-884e-13
-496e-16
-839%e-17
.254e-17

.251e-19

-2.824
-6.553
-7.179
-8.471
-9.928
-11.484
-13.312
-14_.286
-17.272
-18.129
-20.521

-24_.536

-4_157
-4.504
-4.626
-5.952
-7.179
-7.547
-10.421
-64.071

-96.201

-9.531
-10.019
-12.306
-12.450
-15.170
-16.144
-16.258

-18.129

-11

-13

-14.

-17.

-18

-20.

-24.

-10.

-12.

-12.

-15.

-16.

-16.

-18

.919

.643

.269

-560

.922

.478

.401

375

631

.488

610

530

-490
.594
.620
-946
.269
.637
.511
-065
.291

.621

013

665

540

260

234

902

-488

-0.09
-0.09
-0.09
-0.09

0.00

0.00
-0.09
-0.09
-0.35
-0.35
-0.09

0.00

-0.33
-0.09
0.00
0.00
-0.09
-0.09
-0.09
0.00

-0.09

-0.09

0.00
-0.35
-0.09
-0.09
-0.09
-0.64

-0.35



FeCl2+

FeCI3

H2

K+
KS04-

KOH

Mg+2
MgS04
MgHCO3+
MgCO3
MgOH+

n(2)
Mn+2

MnHCO3+
MnS0O4
MnCO3
MnCI+
MnOH+
MnCI2

MnCI13-

n(3)
Mn+3

jo}]

Na+

NaS04-

NaHCO3

NaCO03-

o ()] o © = =0 ()] o o (o)} ()] o N =0 (o)) o (o)) o =0 o a1 ~o Irbs (o)} ()] © o

FeHS04+2

Fe2(OH)2+4

Fe3(OH)4+5

3.015e-21

6.857e-22

5.345e-23

2.912e-25

4 .596e-29

1.076e-18

5.382e-19

6.158e-04

5.984e-04

1.745e-05

8.228e-12

7.428e-03

5.060e-03
2.106e-03
2.592e-04
2.778e-06

2.021e-08

1.790e-04

9.974e-05

4._.002e-05

3.361e-05

5.305e-06

2.798e-07

3.077e-09

1.180e-10

4_.879e-14

1.412e-29

1.412e-29

1.876e-03

1.826e-03

4 _.343e-05

6.501e-06

2.906e-08
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.452e-21
-000e-22
.957e-24
-953e-25

.618e-31

-458e-19

-805e-04
-419e-05

.343e-12

.369e-03
-136e-03
.108e-04
-817e-06

.643e-08

.639e-05
-255e-05
-408e-05
-379e-06
.276e-07
-502e-09
-196e-10

-968e-14

.197e-30

-489e-03
-532e-05
.592e-06

-363e-08

-20.521
-21.164
-22.272
-24_.536

-28.338

-18.269

-3.223
-4.758

-11.085

-2.296
-2.676
-3.586
-5.556

-7.694

-4.001
-4.398
-4.474
-5.275
-6.553
-8.512
-9.928

-13.312

-28.850

-2.738
-4_.362
-5.187

-7.537

-20.

-21.

-23.

-24.

-30.

-18.

610

523

708

530

582

263

.318
.848
.079

.625
.670
.676
-550

.784

.334
.488
.468
.269
.643
.602
.922
-401

.658

.827
.452
.181
.627

-0.09
-0.35
-1.43

0.00

-2.24

0.00

-0.09
-0.09

0.00

-0.33
0.00
-0.09
0.00

-0.09

-0.33
-0.09
0.00
0.00
-0.09
-0.09
0.00

-0.09

-0.80

-0.08
-0.09
0.00

-0.09
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NaOH

0(0)
02
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S(-2)

6
6
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H2s
HS-

s-2
Fe(HS)?2
Fe(HS)3-

S04-2
Caso4
MgS04
NasSO4-
MnS04
FeS04
KS04-
ZnS04
Zn(S04)2-2
HSO4-
CaHSO4+
FeHS04+
FeS04+
Fe(S04)2-

FeHS04+2

n+2
ZnHCO3+
ZnS04
ZnC03
Zn(S04)2-2
Zn(C03)2-2

4.859e-11

0.000e+00

0.000e+00

2.002e-34

1.320e-34

6.814e-35

0.000e+00

0.000e+00

0.000e+00

1.776e-02

1.144e-02
4.091e-03
2.106e-03
4 _.343e-05
3.361e-05
2.364e-05
1.745e-05
1.465e-06
1.518e-07
9.742e-08
5.314e-09
3.791e-11
6.758e-16
7.180e-17

6.857e-22

6.753e-06

3.053e-06

1.656e-06

1.465e-06

3.903e-07

1.518e-07

2.824e-08
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.927e-11

-000e+00

-339e-34
.461e-35
-000e+00
-000e+00

-000e+00

.063e-03
-149e-03
.136e-03
-532e-05
.408e-05
-398e-05
-419e-05
-486e-06
.639e-08
-923e-08
.322e-09
-083e-11
-496e-16
-839%e-17

.000e-22

-359e-06
.347e-06
-486e-06
-958e-07
.639e-08

.235e-08

-10.313

-59.374

-33.879
-34.167
-40.447
-64.071

-96.201

~1.942
-2.388
~2.676
~4.362
—4.474
~4.626
~4.758
-5.834
-6.819
~7.011
-8.275
~10.421
~15.170
~16.144

-21.164

-5.515
-5.781
-5.834
-6.409
-6.819

-7.549

-10.

-59.

-33.

-34.

-40.

-64.

-96.

-10.

-15.

-16.

-21.

307

368

873

263

798

065

291

.296
.382
.670
.452
.468
.620
.848
-828
.178
-101
.364

511
260
234
523

.867

.871

.828

-403

.178

-908

0.00

0.00

0.00
-0.09
-0.35

0.00

-0.09

-0.35
0.00
0.00

-0.09
0.00
0.00

-0.09
0.00

-0.35

-0.09

-0.09

-0.09

-0.09

-0.09

-0.35

-0.35
-0.09
0.00
0.00
-0.35

-0.35



ZnOH+
ZnCl+
Zn(OH)2
ZnCIl2
Zn(OH)3-
ZnCI13-
ZnCl4-2

Zn(OH)4-2

© © O O o o o o

Phase

Anhydrite
Aragonite
Calcite
C02(9)
Dolomite
Fe(OH)3(a)
FeS(ppt)
Goethite
Gypsum

H2(9)
H20(9)

H2S(9)
Halite

Hausmannite
Hematite
Jarosite-K
Mackinawite
Manganite
Melanterite
02(9)
Pyrite
Pyrochroite
Pyrolusite

Rhodochrosite

Siderite
Smithsonite
Sphalerite
Sulfur
Zn(OH)2(e)

Initial

Elements

solution 6.

4 .085e-09 3.322e-09 -8.389 -8
3.384e-09 2.752e-09 -8.471 -8.
4.231e-10 4.290e-10 -9.374 -9.
3.278e-12 3.324e-12 -11.484 -11
8.354e-15 6.794e-15 -14.078 -14.
5.180e-15 4_213e-15 -14.286 -14.
5.342e-18 2.336e-18 -17.272 -17.
1.233e-20 5.392e-21 -19.909 -20.
Saturation indices
SI1 log IAP log KT
-0.30 -4.64 -4.34 CaS04
0.10 -8.18 -8.28 CaCo03
0.25 -8.18 -8.43 CaCo03
-1.05 -2.38 -1.34 CO02
0.20 -16.64 -16.84 CaMg(C03)2
-1.69 3.20 4.89 Fe(OH)3
-28.14 -32.05 -3.92 FeS
3.82 3.20 -0.62 FeOOH
-0.05 -4.64 -4_.58 CaS04:2H20
-15.07 29.68 44 .75 H2
-1.78 -0.00 1.78 H20
-32.94 -40.96 -8.02 H2S
-7.30 -5_.75 1.56 NacCl
-21.35 42 .32 63.67 Mn304
9.59 6.40 -3.20 Fe203
-10.03 -18.42 -8.39 KFe3(S04)2(0H)6
-27.40 -32.05 -4_.65 FeS
-8.71 16.63 25.34 MnOOH
-4.45 -6.79 -2.34 FeS04:7H20
-56.56 -59.37 -2.81 02
-39.12 -57.89 -18.78 FeS2
-6.13 9.07 15.20 Mn(OH)2
-18.90 24.19 43.09 Mn02:H20
0.92 -10.17 -11.09 MnCO03
0.50 -10.33 -10.82 FeCO03
-1.82 -11.70 -9.89 ZnCo03
-21.60 -33.43 -11.83 ZnS
-23.88 -18.75 5.13 S
-3.97 7.53 11.50 Zn(OH)2
6/07/2007 MW1014 6.59

Molality

Moles

.479

560

368

.478

168

375

631

268

-0.09

-0.09

0.00

0.00

-0.09

-0.09

-0.35

-0.35



Alkalinity
Ca

Cl

Fe

K

Mg

Mn

Na

Species
a

H+
1

OH-
7

H20
0
c4

HCO3-
5

Cco2
1

CaHCO3+
5

MgHCO3+
6

MNHCO3+
6

NaHCO3
1

FeHCO3+
6

CaCo03

.401e-03
.097e-03
.338e-04
-003e-06
.468e-05
.152e-03
.712e-05
.704e-04
.875e-03
.031e-07

OFRPRORFRRFRPOOONDNW

OFRPORPFPOONNW

-401e-03
.097e-03
-338e-04
-003e-06
-468e-05
.152e-03
.712e-05
.704e-04
-875e-03
.031e-07

Description of

pH
pe

Activity of water

lonic strength

Mass of water (kg)
Total carbon (mol/kg)
Total C02 (mol/kg)
Temperature (deg C)
Electrical balance (eq)
Percent error, 100*(Cat-]An|)/(Cat+]An])

Molality

2.822e-07
1.526e-08
5.551e+01

5.538e-03
3.328e-03

2.138e-03
3.983e-05
2.538e-05
2

-585e-06

=

.310e-06

=

-010e-06

6.793e-07

lter
T
T

2

1.

N N W N W

©

ations
otal H
otal O

Activity

.570e-07
368e-08

-998e-01

-002e-03
-143e-03
-593e-05
.281e-05
-323e-06
.314e-06
-073e-07

.810e-07

solution

11

1.110158e+02
5.552819e+01

.590
.958
.000
.137e-02
.000e+00
.538e-03
.538e-03
.100
.731e-04
.68

Log

Log

Molality Activity

-6.549

-7.816

1.744

-2.478

-2.670

-4._400

-4.596

-5.588

-5.883

-5.996

-6.168

-590
.864
-000

.523
.669
-445
.642
.634
.881
.042

.167

Log

Gamm

-0.04
-0.04

0.00

-0.04

0.00
-0.04
-0.04
-0.04

0.00
-0.04

0.00



C03-2

9
MNnCO3
1
MgCO3
1
ZnHCO3+
6
ZnC03
1
FeCO3
1
NaCO3-
6
Zn(C03)2-2
6
Ca
Ca+2
9
Caso4
1
CaHCO3+
5
CaCo3
1
CaOH+
6
CaHS04+
6
Cl
Cl-
7
MnCI+
6
FeCl+
6
ZnCl+
6
MnCIl2
1
ZnCl2
1
MNCI3-
6
ZnCI13-
6
FeCl+2
6
ZnCl4-2
6
FeCl2+
6
FeCI3
1
Fe(2)
Fe+2
6
FeHCO3+

6

6.088e-07

2.772e-07

2.125e-07

1.696e-07

3.234e-08

2.914e-08

3.292e-09

4.282e-10

2.097e-03

1.840e-03
2.163e-04
3.983e-05
6.793e-07
8.744e-10

3.160e-10

7.338e-04

7.337e-04

2.590e-08

3.055e-09

4 .386e-10

6.669e-12

2.566e-13

1.349e-15

1.949e-16

2.487e-18

7.960e-20

8.137e-21

4.800e-25

6.002e-06

4 .534e-06

1.010e-06

N N OO W N P N N N W PN NS

A N OGP RPN OO WN DN O

w

-030e-07
.779e-07
-130e-07
-524e-07
.242e-08
-922e-08
-959e-09

.794e-10

.217e-03
-169e-04
-593e-05
-810e-07
-858e-10

-840e-10

.581e-04
-328e-08
.746e-09
-.941e-10
.687e-12
.573e-13
.212e-15
.752e-16
.622e-18
-193e-20
-313e-21

.812e-25

-023e-06

.073e-07

-6.216
-6.557
-6.673
-6.771
-7.490
-7.535
-8.482

-9.368

-2.735
-3.665
-4.400
-6.168
-9.058

-9.500

-3.134
-7.587
-8.515
-9.358
-11.176
-12.591
-14_.870
-15.710
-17.604
-19.099
-20.090

-24.319

-5.344

-5.996

~11.
~12.
~14.
-15.
-17.
-19.
-20.

-24.

-5.

-6.

-395
-556
.672
.817
-489
.534
.529
.554

.915
.664
.445
-167
.105
.547

.182
.633
.561
.404

175
590
916
756
790
285
136
318

520
042

-0.17
0.00
0.00

-0.04
0.00
0.00

-0.04

-0.18

-0.17
0.00
-0.04
0.00
-0.04

-0.04

-0.04
-0.04
-0.04
-0.04

0.00

0.00
-0.04
-0.04
-0.18
-0.18
-0.04

0.00

-0.17

-0.04



FeS04

1

FeC03
1

FeCl+
6

FeOH+
6

FeHSO04+
6

Fe(HS)2
1

Fe(HS)3-
6
Fe(3)

Fe(OH)2+
6

Fe(OH)3
1

FeOH+2
6

Fe(OH)4-
6

FeS04+
6

Fe+3
5

Fe(S04)2-
6

FeCl+2
6

FeCl2+
6

FeHS04+2
6

Fe2(OH)2+4
2

FeCI3
1

Fe3(OH)4+5
0
H(0)

H2
1
K

K+
7

KS04-
6

KOH
1
Mg

Mg+2
6

MgS0O4
1

MgHCO3+
6

MgCO3

4.244e-07

2.914e-08

3.055e-09

1.511e-09

7.847e-13

0.000e+00

0.000e+00

1.529e-09

1.222e-09
3.048e-10
2.179e-12
7.017e-13
1.148e-15
2.899e-16
2.413e-17
2.487e-18
8.137e-21
1.125e-21
5.242e-22
4.800e-25

1.091e-27

1.169e-22

5.845e-23

9.468e-05

9.415e-05
5.285e-07

1.136e-12

1.152e-03

1.014e-03

1.130e-04

2.538e-05

2.125e-07

o O N P N N A

e

~ A © N N

N N PO

.255e-07
-922e-08
. 746e-09
-358e-09
.052e-13
-000e+00

-000e+00

-098e-09
.056e-10
.421e-12
.306e-13
-.032e-15
.252e-16
-168e-17
.622e-18
-313e-21
.335e-22
-492e-23
.812e-25

-555e-29

.861e-23

.444e-05
. 750e-07

.139%e-12

. 754e-04
-133e-04
.281e-05

-130e-07

-6.372
-7.535
-8.515
-8.821
-12.105
-97.220

-145.460

-8.913

-9.516
-11.662
-12.154
-14.940
-15.538
-16.617
-17.604
-20.090
-20.949
-21.280
-24.319

-26.962

-22.233

-4.026
-6.277

-11.945

-2.994
-3.947
-4.596

-6.673

-12.

-97.

-145.

-11.

-12.

-14.

-15.

-16.

-17.

-20.

-21.

-22.

-24.

-28.

-22.

371

.534

.561

.867

152

219

506

-959

.515

847
200
987
902
664
790
136
135
023
318
122

232

.073
-323

.944

.170
-946
.642
.672

0.00
0.00
-0.04
-0.04
-0.04
0.00

-0.04

-0.04

0.00
-0.18
-0.04
-0.04
-0.36
-0.04
-0.18
-0.04
-0.18
-0.74

0.00

-1.16

0.00

-0.04
-0.04

0.00

-0.17
0.00
-0.04

0.00



MgOH+ 3.141e-09

3n(2) 1.712e-05

Mn+2 1.302e-05
° MNHCO3+ 2.585e-06
° MnS0O4 1.206e-06
! MnCO3 2.772e-07
! MNCI+ 2.590e-08
° MnOH+ 3.218e-10
° MnCI2 6.669e-12
! MNCI3- 1.349e-15
ﬁn(S) 8.890e-29

Mn+3 8.890e-29
ﬂa 8.704e-04

Na+ 8.651e-04
° NaS04- 4.036e-06
° NaHCO03 1.310e-06
. NaCO3- 3.292e-09
° NaOH 1.995e-11
é(O) 0.000e+00

02 0.000e+00
é(-z) 0.000e+00

H2S 0.000e+00
! HS- 0.000e+00
! S-2 0.000e+00
! Fe(HS)2 0.000e+00
. Fe(HS)3- 0.000e+00
2(6) 1.875e-03

S04-2 1.539e-03
2 CaS04 2.163e-04
! MgS04 1.130e-04
! NaS04- 4_.036e-06
° MnS0O4 1.206e-06
! KS04- 5.285e-07

> N N N P N ®

o N N P W N

o O O o o

n P W R N R

-823e-09

-683e-06
.323e-06
-209e-06
.779e-07
-328e-08
.892e-10
.687e-12

.212e-15

-400e-29

. 784e-04
.628e-06
-314e-06
-959e-09

-000e-11

-000e+00

-000e+00
-000e+00
-000e+00
-000e+00

.000e+00

-013e-03
-169e-04
-133e-04
.628e-06
-209e-06

. 750e-07

-8.503

-4.885
-5.588
-5.919
-6.557
-7.587
-9.492
-11.176

-14.870

-28.051

-3.063
-5.394
-5.883
-8.482

-10.700

-52_.357

-49.784
-50.277
-56.872
-97.220

-145.460

-2.813
-3.665
-3.947
-5.394
-5.919

-6.277

-11.

-14.

-28

-10.

-52.

~49.
-50.
-57.
-97.

-145.

.549

.061
.634
.917
.556
.633
-539

175
916

-469

.109
_440
.881
.529

699

356

783
325
054
219
506

-994

.664

.946

.440

.917

.323

-0.04

-0.17
-0.04
0.00
0.00
-0.04
-0.04
0.00

-0.04

-0.41

-0.04
-0.04

0.00
-0.04

0.00

0.00

0.00
-0.04
-0.18

0.00

-0.04

-0.18
0.00
0.00

-0.04
0.00

-0.04



o oo o o K P NO O O O O O O =, .

N

FeS04
ZnsSo4
HS04-
Zn(S04)2-2
CaHS04+
FeHS04+
FeS04+
Fe(S04)2-

FeHS04+2

n+2
ZnHCO3+
ZnS04
ZnCo3
Zn(S04)2-2
ZnOH+
ZnCl+
Zn(C03)2-2
Zn(OH)2
ZnCI2
Zn(OH)3-
ZnCI3-
ZnCl4-2

Zn(OH)4-2

Phase

Anhydrite
Aragonite
Calcite
C02(9)
Dolomite
Fe(OH)3(a)

4.244e-07

8.609e-08

2.159e-08

1.208e-09

3.160e-10

7.847e-13

1.148e-15

2.413e-17

1.125e-21

9.031e-07

6.122e-07
1.696e-07
8.609e-08
3.234e-08
1.208e-09
6.882e-10
4 _.386e-10
4.282e-10
7.661le-11
2.566e-13
1.051e-15
1.949e-16
7.960e-20

8.929e-22

S1 log IAP

-1.57
-1.04
-0.89
-1.37
-2.10
-1.02

-5.91
-9.31
-9.31
-2.67
-18.87
3.87

~ N P NN N R oo A

N

© N N N W OO N W 0o P

'_\

a1

.255e-07
.631e-08
-940e-08
.883e-10
.840e-10
.052e-13
.032e-15
-168e-17

.335e-22

.033e-07
-524e-07
.631e-08
.242e-08
.883e-10
.185e-10
.941e-10
.794e-10
.68le-11
.573e-13
.448e-16
.752e-16
.193e-20

.824e-22

log KT

-4.33
-8.26
-8.42
-1.30
-16.78
4.89

-6.372
-7.065
-7.666
-8.918
-9.500
-12.105
-14.940
-16.617

-20.949

-6.213
-6.771
-7.065
-7.490
-8.918
-9.162
-9.358
-9.368
-10.116
-12.591
-14_.978
-15.710
-19.099

-21.049

Caso4
CaCo03
CaCo03

Cco2
CamMg(C03)2
Fe(OH)3

-12.

-14.

-16.

-21.

-10.

-12.

-15.

-15.

-19.

-21.

371

.064

712

-103

.547

152

987

664

135

-394
.817
.064
.489
-103
.209
.404

.554

115
590
025
756
285
235

0.00

0.00
-0.04
-0.18
-0.04
-0.04
-0.04
-0.04

-0.18

-0.18
-0.04
0.00
0.00
-0.18
-0.04
-0.04
-0.18
0.00
0.00
-0.04
-0.04
-0.18

-0.18



FeS(ppt) ~45.34 -49.25 -3.92 FeS

Goethite 4.39 3.87 -0.52 FeOOH
Gypsum -1.32 -5.91 -4.59 CaS04:2H20
H2(g9) -19.03 26.18 45.21 H2
H20(9) -1.85 -0.00 1.85 H20
H2S(9) -48.89 -56.91 -8.03 H2S
Halite -7.84 -6.29 1.55 NaCl
Hausmannite -20.91 43 .45 64.37 Mn304
Hematite 10.72 7.73 -2.99 Fe203
Jarosite-K -10.06 -18.23 -8.17 KFe3(S04)2(0OH)6
Mackinawite -44.61 -49.25 -4.65 FeS
Manganite -7.67 17.67 25.34 MnOOH
Melanterite -6.14 -8.51 -2.38 FeS04:7H20
02(9) -49.57 -52.36 -2.79 02
Pyrite -68.22 -87.07 -18.85 FeS2
Pyrochroite -7.08 8.12 15.20 Mn(OH)2
Pyrolusite -16.32 27.21 43.54 Mn02:H20
Rhodochrosite -0.37 -11.46 -11.08 MnCO3
Siderite -1.11 -11.91 -10.81 FeCO3
Smithsonite -2.93 -12.79 -9.86 ZnCO03
Sphalerite -38.24 -50.13 -11.89 ZnS
Sulfur -35.88 -30.69 5.20 S
Zn(OH)2(e) -4.71 6.79 11.50 ZzZn(OH)2
Initial solution 7. 6/07/2007 MW1014A 6.65 0008

Elements Molality Moles
Alkalinity 9.017e-03 9.017e-03
Ca 8.001e-03 8.001le-03
Fe 6.012e-06 6.012e-06
K 2.460e-04  2.460e-04
Mg 4.946e-03  4.946e-03
Mn 2.553e-05 2.553e-05
Na 2.528e-03 2.528e-03
S 1.043e-02 1.043e-02
Zn 8.738e-07 8.738e-07

———————————————————————————— Description of solution----——-——————————————-

pH = 6.650
pe = 3.212
Activity of water = 0.999
lonic strength = 3.946e-02
Mass of water (kg) = 1.000e+00
Total carbon (mol/kg) = 1.339e-02
Total CO2 (mol/kg) = 1.339e-02
Temperature (deg C) = 12.800
Electrical balance (eq) = -1.149e-03
Percent error, 100*(Cat-]An])/(Cat+]An]) = -2.53
Iterations = 9
Total H = 1.110214e+02
Total O = 5.558374e+01



Species

H+

w

OH-

=

H20

~
n
o/

HCO3-
co2
CaHCO3+
MgHCO3+
NaHCO3
MnHCO3+
CaCo3
C03-2
MgCO3
FeHCO3+
MnCO3
ZnHCO3+
FeCO3
Znco3

NaCO3-

Q

Cat+2

CaS04

CaHCO3+

CaCO03

CaHSO04+

~ SN w SN w O N b~ N N b N N w w OO0

CaOH+
7
Fe(2)

Zn(C03)2-2

Molality

2.586e-07
2.010e-08

5.551e+01

1.339e-02

8.547e-03
4 _.386e-03
2.541e-04
1.820e-04
8.367e-06
5.952e-06
4.662e-06
2.231e-06
1.668e-06
1.554e-06
6.919e-07
2.289e-07
4.863e-08
4._.733e-08
2.761e-08

2.350e-09

8.001e-03

5.834e-03

1.908e-03

2.541e-04

4.662e-06

2.638e-09

2.626e-09

6.010e-06

Activity

2.239e-07
1.668e-08

9.994e-01

.216e-03
-426e-03
.145e-04
-525e-04
.443e-06
-986e-06

.705e-06

L~ B~ 00 N » N

-134e-06

'_\

.683e-06
-302e-06
.982e-07
-918e-07
-908e-08
.776e-08

.313e-08

N A~ b O P

-158e-09

-970e-03

-925e-03

-145e-04

.705e-06

-210e-09

N N R NN

-200e-09

Log

Molality

-6.587
-7.697

1.744

-2.068
-2.358
-3.595
-3.740
-5.077
-5.225
-5.331
-5.651
-5.778
-5.809
-6.160
-6.640
-7.313
-7.325
-7.559

-8.629

-2.234
-2.719
-3.595
-5.331
-8.579

-8.581

Log

Activity

-6.

650

.778
-000

.142
.354
.669
.817
.073
-302
.327
-945
774
.885
.156
717
-309
.321
.636
-936

.527
.716
.669
.327
.656
.658

Log

Gamm

-0.06
-0.08

0.00

-0.07
0.00
-0.07
-0.07
0.00
-0.07
0.00
-0.29
0.00
-0.07
0.00
-0.07
0.00
0.00
-0.07

-0.30

-0.29
0.00
-0.07
0.00
-0.07

-0.07
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Fe+2
FeHCO3+
FeS04
FeCO3
FeOH+
FeHSO4+
Fe(HS)2
Fe(HS)3-

e(3)

Fe(OH)2+
Fe(OH)3
FeOH+2
Fe(OH)4-
FeS04+
Fe+3
Fe(S04)2-
FeHS04+2
Fe2(OH)2+4

Fe3(OH)4+5

2

K+
KS04-

KOH

Mg+2
MgS04
MgHCO3+
MgCO3
MgOH+

Mn(2)

3.484e-06

1.554e-06

9.220e-07

4 _.863e-08

1.175e-09

1.602e-12

0.000e+00

0.000e+00

2.650e-09

2.076e-09
5.692e-10
3.869e-12
1.674e-12
5.053e-15
5.123e-16
3.849e-16
5.305e-21
2.808e-21

1.623e-26

2.730e-23

1.365e-23

2.460e-04

2.411e-04
4.926e-06

3.074e-12

4 .946e-03

3.614e-03

1.149e-03

1.820e-04

1.668e-06

1.151e-08

2.553e-05
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-804e-06
-302e-06
-304e-07
-908e-08
.846e-10
.342e-12
-000e+00

-000e+00

.739e-09
.744e-10
.906e-12
-403e-12
.233e-15
-398e-16
.225e-16
.613e-21
.654e-22

-943e-28

.378e-23

.004e-04
.127e-06

-102e-12

.876e-03
-160e-03
.525e-04
.683e-06

.641e-09

-5.458
-5.809
-6.035
-7.313
-8.930
-11.795
-101.699

-152.032

-8.683

-9.245
-11.412
-11.776
-14.296
-15.290
-15.415
-20.275
-20.552

-25.790

-22.865

-3.618
-5.307

-11.512

-2.442
-2.940
-3.740
-5.778

-7.939

-11.

-101.

-152.

-11.

-11.

-14.

-15.

-15

-20.

-21.

=-27.

-22.

. 744

.885

.031

-309

.007

872

695

109

.760
.241

720
853
373
854

.492

583
782
711

861

.698
.384
.508

127
-936
.817
774
.016

-0.28
-0.07
0.00
0.00
-0.07
-0.07
0.00

-0.07

-0.07

0.00
-0.30
-0.07
-0.07
-0.56
-0.07
-0.30
-1.23

-1.92

0.00

-0.08
-0.07

0.00

-0.28
0.00
-0.07
0.00

-0.07



Mn+2

6

MNHCO3+
7

MNnS04
4

MNnCO3
4

MNOH+
7
Mn(3)

Mn+3
2
Na

Na+
6

NaS04-
7

NaHCO3
4

NaCO3-
7

NaOH
4
0(0)

02
4
S(-2)

H2S
4

HS-
1

S-2
0

Fe(HS)2
4

Fe(HS)3-
7
S(6)

S04-2
1

CaS04
4

MgS04
4

NaS04-
7

KS04-
7

MnS04
4

FeS04
4

ZnS04
4

HSO4-
7

Zn(S04)2-2
7

1.497e-05

5.952e-06

3.922e-06

6.919e-07

3.765e-10

2.996e-28

2.996e-28

2.528e-03

2.478e-03

4.202e-05

8.367e-06

2.761e-08

6.08le-11

0.000e+00

0.000e+00

0.000e+00

0.000e+00

0.000e+00

0.000e+00

0.000e+00

0.000e+00

1.043e-02

7.323e-03
1.908e-03
1.149e-03
4.202e-05
4.926e-06
3.922e-06
9.220e-07
1.627e-07
7.387e-08

1.093e-08
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.753e-06
-986e-06
-958e-06
-982e-07

-154e-10

-090e-29

.081e-03
-520e-05
-443e-06
-313e-08

.137e-11

.000e+00

-000e+00
-000e+00
-000e+00
-000e+00

-000e+00

-659e-03
.925e-03
-160e-03
.520e-05
.127e-06
.958e-06
-304e-07
.642e-07
-189e-08

.386e-09

-4.825
-5.225
-5.407
-6.160

-9.424

-27.524

-2.606
-4.377
-5.077
-7.559

-10.216

-50.852

-51.985
-52_.370
-58.797
-101.699

-152.032

-2.135
-2.719
-2.940
-4.377
-5.307
-5.407
-6.035
-6.789
-7.132

-7.961

-10.

-50.

-51.

-52

-59.

-101.

-152.

2111

.302

-403

-156

.501

.215

.682

-453

.073

.636

212

848

981

.451

097

695

109

.437
.716
-936
.453
.384
.403
.031
.785
.208
.269

-0.28
-0.07
0.00
0.00

-0.07

-0.69

-0.07
-0.07

0.00
-0.07

0.00

0.00

0.00
-0.08
-0.30

0.00

-0.07

-0.30
0.00
0.00

-0.07

-0.07
0.00
0.00
0.00

-0.07

-0.30



CaHS04+
FeHS04+
FeS04+

Fe(S04)2-

\‘

FeHS04+2

n+2
ZnHCO3+
ZnS04
ZnCo3
Zn(S04)2-2
Zn(C03)2-2
ZnOH+
Zn(OH)2
Zn(OH)3-

Zn(OH)4-2

N N A N N N M DM N O NN

Phase

Anhydrite
Aragonite
Calcite
C02(9)
Dolomite
Fe(OH)3(a)
FeS(ppt)
Goethite
Gypsum

H2(9)
H20(9)

H2S(9)
Hausmannite

Hematite
Jarosite-K
Mackinawite
Manganite
Melanterite
02(g)
Pyrite
Pyrochroite
Pyrolusite

2.638e-09
1.602e-12
5.053e-15
3.849e-16
5.305e-21

8.738e-07
4._.210e-07

2.289e-07
1.627e-07
4.733e-08
1.093e-08
2.350e-09
4._.700e-10
5.249e-11
8.925e-16

1.074e-21

S1 log IAP
-0.63 -4.96
-0.20 -8.47
-0.05 -8.47
-1.04 -2.35
-0.35 -17.14
-0.80 4.09
-47.63 -51.54

4.64 4.10
-0.38 -4.96
-19.66 25.42
-1.84 -0.00
-51.08 -59.10
-19.89 44.29
11.23 8.19
-8.00 -16.24
-46.90 -51.54
-7.29 18.05
-5.81 -8.18
-48.06 -50.85
-72.09 -90.92
-7.01 8.19
-15.50 27.91

N WA~ DN

S B =

g N O W

-210e-09
.342e-12
.233e-15
.225e-16

.613e-21

-111e-07
.918e-07
.642e-07
.776e-08
-386e-09
.158e-09
-937e-10
.297e-11
.477e-16

.290e-22

KT

.33
.27
.42
.31
.79
4.89
.92
.55
.59
.09
1.84
.02
.18
.04
.23
.65
.34
.37
.79
.83
.20
.42

-8.579 -8
-11.795 -11.
-14.296 -14.
-15.415 -15
-20.275 -20.

-6.376 -6

-6.640 -6

-6.789 -6

-7.325 -7

-7.961 -8

-8.629 -8

-9.328 -9
-10.280 -10
-15.049 -15
-20.969 -21

CaS04
CaCo03
CaCo03

Co2
CamMg(C03)2
Fe(OH)3
FeS

FeOOH
CaS04:2H20
H2

H20

H2S

Mn304
Fe203
KFe3(S04)2(0H)6
FeS

MnOOH
FeS04:7H20
02

FeS2
Mn(OH)2
MnO2:H20

.656

872

373

.492

583

.675
717
.785
.321
-269
.936
-405
.276
-126

277

-0.07
-0.07
-0.07
-0.07

-0.30

-0.30
-0.07
0.00
0.00
-0.30
-0.30
-0.07
0.00
-0.07

-0.30



Rhodochrosite 0.03 -11.06 -11.09
Siderite -0.88 -11.69 -10.81
Smithsonite -2.76 -12.62 -9.86
Sphalerite -40.60 -52.48 -11.88
Sulfur -37.44 -32.26 5.18
Zn(OH)2(e) -4.88 6.62 11.50
Initial solution 8. 6/07/2007 MW1014B

Elements

Alkalinity
Ca

Cl

Fe

K

Mg

Mn

Na

Percent error,

Species
a
H+
8
OH-
9
H20
0
C4
HCO3-

Molality Moles
1.043e-02 1.043e-02
1.176e-02 1.176e-02
1.188e-03 1.188e-03
6.016e-06 6.016e-06
4.616e-04 4.616e-04
5.362e-03 5.362e-03
2.190e-04 2.190e-04
1.265e-03 1.265e-03
1.461e-02 1.461e-02
1.687e-05 1.687e-05

_____________ Description of

pH

pe

Activity of water

lonic strength

Mass of water (kg)
Total carbon (mol/kg)
Total CO2 (mol/kg)
Temperature (deg C)
Electrical balance (eq)
100*(Cat-]An])/(Cat+]An])
Iterations

Total H

Total O

Molality Activity
4_443e-07 3.802e-07
1.304e-08 1.061e-08
5.551e+01 9.992e-01

1.861e-02
9.750e-03  8.100e-03

S

MnCO3
FeCO3
ZnC03
ZnS

S
Zn(OH)2

6.42

olution-—————————————

.420
.753
-999
-052e-02
.000e+00
.861e-02
.861e-02
13.700
-4.392e-03
-7.68
9
1.110228e+02
5.561231e+01

PRPRPOOWO

Log Log

Molality Activity

-6.352 -6.420

-7.885 -7.974

1.744 -0.000

-2.011 -2.092

Log

Gamm

-0.06
-0.08

0.00

-0.08
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co2
CaHCO3+
MgHCO3+
MnNHCO3+
NaHCO03
ZnHCO3+
CaCo3
MnCO3
C03-2
FeHCO3+
MgCO3
Znco3
FeCO3
Zn(C03)2-2

NaCO3-

Ca+2
CaS04
CaHCO3+
CaCo03
CaHS04+

CaOH+

Cl-
MnCl+
ZnCl+
FeCl+
MnCI2
ZnCIl2
MnCI13-

ZnCI3-

8.192e-03

3.899%e-04

2.020e-04

5.269e-05

4.587e-06

4 .543e-06

4.180e-06

3.625e-06

1.612e-06

1.593e-06

1.108e-06

5.558e-07

2.950e-08

2.005e-08

9.779e-09

1.176e-02

8.174e-03
3.190e-03
3.899%e-04
4.180e-06
7.702e-09

2.069e-09

1.188e-03

1.188e-03

2.879e-07

6.917e-09

2.629e-09

9.908e-11

5.447e-12

3.245e-14

6.773e-15
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.288e-03
-239e-04
.664e-04
-341e-05
.641e-06
.743e-06
.229e-06
.667e-06
.678e-07
-313e-06
.121e-06
.623e-07
-985e-08
-230e-09

-055e-09

-907e-03
.228e-03
-239e-04
.229e-06
-345e-09

.704e-09

.683e-04
.372e-07
.698e-09
-166e-09
.002e-10
.511le-12
.673e-14

-579e-15

~2.087
~3.409
~3.695
~4.278
-5.338
-5.343
-5.379
-5.441
-5.793
-5.798
-5.955
~6.255
~7.530
~7.698

-8.010

-2.088
-2.496
-3.409
-5.379
-8.113

-8.684

-2.925
-6.541
-8.160
-8.580
-10.004
-11.264
-13.489

-14.169

-11.

-13.

-14.

.082
-490
779
.362
-333
.427
.374
-436
-115
.882
-950
-250
.525
.035
.094

-408
.491
-490
.374
-198
.769

.014
.625
.244
.664
-999

259

573

253

0.00
-0.08
-0.08
-0.08

0.00
-0.08

0.00

0.00
-0.32
-0.08

0.00

0.00

0.00
-0.33

-0.08

-0.32
0.00
-0.08
0.00
-0.08

-0.08

-0.08
-0.08
-0.08
-0.08

0.00

0.00
-0.08

-0.08
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FeCl+2
ZnCl4-2
FeCl2+

FeCI3

e(2)

Fe+2
FeHCO3+
FeS04
FeCO3
FeCl+
FeOH+
FeHS04+
Fe(HS)2
Fe(HS)3-

e(3d)

Fe(OH)2+
Fe(OH)3
FeOH+2
Fe(OH)4-
FeS04+
Fe(S04)2-
Fe+3
FeCl+2
FeCl2+
FeHS04+2
Fe2(OH)2+4
FeCI3

Fe3(0H)4+5

H(0)
H2

5
K

9

K+

2.015e-17

5.358e-18

7.068e-20

5.572e-24

6.013e-06

3.325e-06
1.593e-06
1.062e-06
2.950e-08
2.629e-09
6.797e-10
3.195e-12
0.000e+00

0.000e+00

3.094e-09

2.648e-09

4_374e-10

8.498e-12

8.032e-13

2.183e-14

2.108e-15

1.873e-15

2.015e-17

7.068e-20

4_.079e-20

1.490e-20

5.572e-24

1.149e-25

6.488e-24

3.244e-24

4.616e-04

4.498e-04
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.277e-18
.467e-18
.822e-20

.638e-24

.620e-06
.313e-06
.074e-06
.985e-08
-166e-09
.599e-10
.632e-12
-000e+00

.000e+00

-181e-09
-426e-10
-913e-12
.616e-13
.799e-14
.737e-15
.604e-16
.277e-18
.822e-20
.878e-20
.695e-22
.638e-24

.016e-28

.282e-24

.668e-04

-16.696
-17.271
-19.151

-23.254

-5.478
-5.798
-5.974
-7.530
-8.580
-9.168
-11.496
-106.348

-158.973

-8.577

-9.359
-11.071
-12.095
-13.661
-14_.676
-14.728
-16.696
-19.151
-19.389
-19.827
-23.254

-24.940

-23.489

-3.347

-17.
-17.
-19.

-23.

-11.
-106.

-159.

-11

-12.

-13.

-14.

-15.

-17.

-19.

-19.

-21.

-23.

=-27.

-23

033

608

235

249

.790
.882
-969
.525
.664
.252

580
343
057

.661

.354

-408

179

745

760

337

033

235

726

174

249

045

.484

-436

-0.33
-0.33
-0.08

0.00

-0.31
-0.08
0.00
0.00
-0.08
-0.08
-0.08
0.00

-0.08

-0.08

0.00
-0.33
-0.08
-0.08
-0.08
-0.60
-0.33
-0.08
-0.33
-1.34

0.00

-2.10

0.00

-0.08



KS04- 1.178e-05 9.701e-06 -4.929 -5.013 -0.08

¢ KOH 3.303e-12 3.342e-12 -11.481 -11.476 0.00
ag 5.362e-03

Mg+2 3.719e-03  1.820e-03 -2.430 -2.740 -0.31
0 MgS04 1.440e-03 1.457e-03 -2.842 -2.837 0.00
° MgHCO3+ 2.020e-04 1.664e-04 -3.695 -3.779 -0.08
¢ MgCO3 1.108e-06 1.121e-06 -5.955 -5.950 0.00
° MgOH+ 7.301e-09 6.014e-09 -8.137 -8.221 -0.08
ﬁn(Z) 2.190e-04

Mn+2 1.234e-04 6.012e-05 -3.909 -4.221 -0.31
2 MnHCO3+ 5.269e-05 4.341e-05 -4.278 -4.362 -0.08
¢ MnSO4 3.903e-05 3.949e-05 -4.409 -4_.404 0.00
> MnCO3 3.625e-06 3.667e-06 -5.441 -5.436 0.00
> MnCl+ 2.879e-07  2.372e-07 -6.541 -6.625 -0.08
¢ MNOH+ 1.893e-09 1.559e-09 -8.723 -8.807 -0.08
¢ MnCI12 9.908e-11 1.002e-10 -10.004 -9.999 0.00
> MnNCI3- 3.245e-14 2.673e-14 -13.489 -13.573 -0.08
ﬁn(S) 1.084e-26

Mn+3 1.084e-26 1.893e-27 -25.965 -26.723 -0.75
ﬁa 1.265e-03

Na+ 1.234e-03 1.019e-03 -2.909 -2.992 -0.08
° NaSO4- 2.659e-05 2.190e-05 -4_575 -4.660 -0.08
¢ NaHCO3 4.587e-06 4.641e-06 -5.338 -5.333 0.00
> NaCO3- 9.779e-09  8.055e-09 -8.010 -8.094 -0.08
¢ NaOH 1.749e-11  1.769e-11  -10.757 -10.752 0.00
8(0) 0.000e+00

02 0.000e+00 0.000e+00 -49.286 -49.281 0.00
g(—Z) 0.000e+00

H2S 0.000e+00 0.000e+00 -54.071 -54.066 0.00
> HS- 0.000e+00 0.000e+00 -54.662 -54.751 -0.08
° S-2 0.000e+00 0.000e+00 -61.270 -61.599 -0.32
° Fe(HS)2 0.000e+00 0.000e+00 -106.348 -106.343 0.00
j Fe(HS)3- 0.000e+00 0.000e+00 -158.973 -159.057 -0.08
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S04-2
CaS04
MgS04
MnS0O4
NaS04-
KS04-
ZnS04
FeS04
Zn(S04)2-2
HSO04-
CaHSO04+
FeHSO4+
FeS04+
Fe(S04)2-

FeHS04+2

n+2
ZnHCO3+
ZnS04
ZnC03
Zn(S04)2-2
Zn(C03)2-2
ZnCl+
ZnOH+
Zn(OH)2
ZnCIl2
ZnCI3-
Zn(OH)3-
ZnCl4-2

Zn(OH)4-2

1.461e-02

9.901e-03
3.190e-03
1.440e-03
3.903e-05
2.659e-05
1.178e-05
3.590e-06
1.062e-06
3.243e-07
1.640e-07
7.702e-09
3.195e-12
2.183e-14
2.108e-15

4_.079e-20

1.687e-05

7.828e-06

4 .543e-06

3.590e-06

5.558e-07

3.243e-07

2.005e-08

6.917e-09

5.268e-09

3.154e-10

5.447e-12

6.773e-15

3.220e-15

5.358e-18

2.399%e-21
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.621e-03
-228e-03
.457e-03
-949e-05
-190e-05
-701e-06
.632e-06
-074e-06
-493e-07
-351e-07
-345e-09
.632e-12
.799%e-14
.737e-15

.878e-20

.670e-06
.743e-06
.632e-06
.623e-07
-493e-07
-230e-09
.698e-09
-339e-09
-191e-10
.511le-12
.579e-15
.652e-15
.467e-18

-105e-21

-2.004
-2.496
-2.842
-4._409
-4.575
-4.929
-5.445
-5.974
-6.489
-6.785
-8.113
-11.496
-13.661
-14_.676

-19.389

-5.106
-5.343
-5.445
-6.255
-6.489
-7.698
-8.160
-8.278
-9.501
-11.264
-14.169
-14_.492
-17.271

-20.620

-11.
-13.
-14.

-19.

~11.
~14.
~14.
~17.

-20.

.335
-491
.837
.404
.660
.013
.440
-969
.826
-869
.198

580
745
760
726

-435

.427

-440

-250

.826

.035

.244

.363

-496

259

253

576

608

957

-0.33
0.00
0.00
0.00

-0.08

-0.08
0.00
0.00

-0.33

-0.08

-0.08

-0.08

-0.08

-0.08

-0.33

-0.32
-0.08
0.00
0.00
-0.33
-0.33
-0.08
-0.08
0.00
0.00
-0.08
-0.08
-0.33

-0.33



Phase SI1 log IAP log KT
Anhydrite -0.41 -4.74 -4.33 CaS04
Aragonite -0.25 -8.52 -8.27 CaCO03
Calcite -0.10 -8.52 -8.42 CaC03
Cco2(9) -0.76 -2.08 -1.32 CO02
Dolomite -0.56 -17.38 -16.82 CaMg(C03)2
Fe(OH)3(a) -0.97 3.92 4.89 Fe(OH)3
FeS(ppt) -50.21 -54.12 -3.92 FeS
Goethite 4.50 3.92 -0.58 FeOOH
Gypsum -0.16 -4.74 -4.59 CaS04:2H20
H2(9) -20.29 24.64 44.93 H2
H20(9) -1.81 -0.00 1.81 H20
H2S(9) -53.15 -61.17 -8.02 H2S
Halite -7.56 -6.01 1.56 NaCl
Hausmannite -17.73 46.20 63.94 Mn304
Hematite 10.96 7.85 -3.12 Fe203
Jarosite-K -7.29 -15.60 -8.31 KFe3(S04)2(0OH)6
Mackinawite -49.47 -54.12 -4.65 FeS
Manganite -6.55 18.79 25.34 MnOCH
Melanterite -5.77 -8.13 -2.36 FeS04:7H20
02(9) -46.48 -49.28 -2.80 02
Pyrite -76.14 -94.95 -18.81 FeS2
Pyrochroite -6.58 8.62 15.20 Mn(OH)2
Pyrolusite -14.30 28.96 43.26 Mn02:H20
Rhodochrosite 0.75 -10.34 -11.09 MnCO3
Siderite -1.09 -11.91 -10.82 FeCO03
Smithsonite -1.68 -11.55 -9.87 2ZnC03
Sphalerite -41.91 -53.77 -11.86 ZnS
Sulfur -38.88 -33.72 5.16 S
Zn(OH)2(e) -4.10 7.40 11.50 Zn(OH)2
Initial solution 9. 6/07/2007 MW1014C 6.63 0010

Elements Molality Moles
Alkalinity 7.006e-03 7.006e-03
Ca 3.996e-03  3.996e-03
Cl 1.073e-03 1.073e-03
Fe 1.058e-04 1.058e-04
K 1.382e-04 1.382e-04
Mg 1.688e-03 1.688e-03
Mn 3.462e-05  3.462e-05
Na 5.225e-04 5.225e-04
S 2.709e-03 2.709e-03
Zn 7.197e-06  7.197e-06

———————————————————————————— Description of solution-- - - —————————————————

6.630
1.065

pH
pe
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Activity of water

lonic strength

Mass of water (kg)
Total carbon (mol/kg)
Total C02 (mol/kQg)
Temperature (deg C)
Electrical balance (eq)
Percent error, 100*(Cat-]An|)/(Cat+]An])
Iterations

Total H

Total O

Species Molality Activity
H+ 2.621e-07 2_.344e-07
OH- 1.856e-08 1.621e-08
H20 5.551e+01 9.997e-01
() 1.079e-02
HCO3- 6.745e-03 5.947e-03
Co2 3.787e-03  3.803e-03
CaHCO3+ 1.396e-04 1.231e-04
MgHCO3+ 6.704e-05 5.88le-05
FeHCO3+ 2.854e-05 2.503e-05
MnNHCO3+ 8.404e-06  7.372e-06
CaCO03 2.573e-06 2.584e-06
ZnHCO3+ 2.065e-06 1.811e-06
NaHCO03 1.516e-06 1.522e-06
C03-2 1.484e-06  8.973e-07
MnCO3 9.871e-07 9.913e-07
FeCO3 9.022e-07 9.060e-07
MgCO3 6.223e-07 6.250e-07
ZnCO3 4.313e-07 4.331le-07
Zn(C03)2-2 1.403e-08 8.308e-09
NaCO3- 4.614e-09  4.048e-09

1
1
1
1
1
13.
-1
-5
9

.000
.836e-02
-000e+00
-079e-02
.079e-02
000
-173e-03
.16

1.110194e+02
5.554562e+01

Log

-6.582
-7.731

1.744

-2.171
-2.422
-3.855
-4.174
-4.545
-5.076
-5.590
-5.685
-5.819
-5.828
-6.006
-6.045
-6.206
-6.365
-7.853

-8.336

Log

-6.
-7.

-0.

Molality Activity

630

790

000

.226
.420
-910
.231
.601
.132
-588
.742
-818
.047
.004
.043
.204
.363
-080
.393

Log

Gamm

-0.04
-0.05

0.00

-0.05
0.00
-0.05
-0.05
-0.05
-0.05
0.00
-0.05
0.00
-0.21
0.00
0.00
0.00
0.00
-0.22

-0.05
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Ca+2
CaS04
CaHCO3+
CaCO3
CaOH+

CaHS04+

Cl-
FeCl+
MnCl+
ZnCl+
MnCI2
ZnCI2
MNCI3-
ZnCI3-
ZnCl4-2
FeCl+2
FeCl2+

FeCl3

e(2)

Fe+2
FeHCO3+
FeS04
FeCO3
FeCl+
FeOH+
FeHSO4+
Fe(HS)2
Fe(HS)3-

e(3d)

Fe(OH)2+

3.996e-03

3.404e-03
4.493e-04
1.396e-04
2.573e-06
1.660e-09

6.193e-10

1.073e-03

1.073e-03

6.212e-08

6.057e-08

4.011e-09

2.166e-11

3.272e-12

6.406e-15

3.657e-15

2.306e-18

7.572e-19

3.183e-21

2.608e-25

1.058e-04

6.891e-05
2.854e-05
7.327e-06
9.022e-07
6.212e-08
2.542e-08
1.267e-11
0.000e+00

0.000e+00

3.982e-10

3.109e-10
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.057e-03
-512e-04
.231e-04
-584e-06
.456e-09

-433e-10

-379e-04
-449e-08
-314e-08
-519e-09
-175e-11
.286e-12
.619e-15
.208e-15
.366e-18
-484e-19
.792e-21

.619e-25

-209e-05
.503e-05
-358e-06
.060e-07
-449e-08
.230e-08
-112e-11
.000e+00

-000e+00

.727e-10

-2.468
-3.347
-3.855
-5.590
-8.780

-9.208

-2.970
-7.207
-7.218
-8.397
-10.664
-11.485
-14.193
-14.437
-17.637
-18.121
-20.497

-24.584

-4.162
-4.545
-5.135
-6.045
-7.207
-7.595
-10.897
-66.626

-100.129

-9.507

-10.

-11

-14.

-14

-17.
-18.
-20.

-24.

-10.
-66.

-100.

.687
-346
.910
-588
.837
.265

.028
.264
_275
.454

662

-483

250

.494

865

348

554

582

.376
.601
-133
.043
.264
.652

954
624

186

.564

-0.21
0.00
-0.05
0.00
-0.05

-0.05

-0.05
-0.05
-0.05
-0.05

0.00

0.00
-0.05
-0.05
-0.22
-0.22
-0.05

0.00

-0.21
-0.05
0.00
0.00
-0.05
-0.05
-0.05
0.00

-0.05

-0.05



Fe(OH)3
FeOH+2
Fe(OH)4-
FeS04+
Fe+3
Fe(S04)2-
FeCl+2
FeCl2+
FeHS04+2
Fe2(OH)2+4
FeCI3

Fe3(0H)4+5

H2

K+
KS04-

KOH

Mg+2
MgS04
MgHCO3+
MgCO3
MgOH+

n(2)

Mn+2
MnHCO3+
MnS0O4
MnCO3
MnCl+
MNOH+

MnCI12

8.651e-11

5.240e-13

2.330e-13

2.755e-16

6.420e-17

7.092e-18

7.572e-19

3.183e-21

2.636e-22

3.533e-23

2.608e-25

2.074e-29

5.917e-19

2.959e-19

1.382e-04

1.373e-04

9.549e-07

1.767e-12

1.688e-03

1.437e-03
1.834e-04
6.704e-05
6.223e-07

5.008e-09

3.462e-05

2.277e-05

8.404e-06

2.397e-06

9.871e-07

6.057e-08

6.271e-10

2.166e-11
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.688e-11
-103e-13
.044e-13
.417e-16
.353e-17
.222e-18
-484e-19
.792e-21
.56l1le-22
.346e-24
.619e-25

-850e-31

.971e-19

-200e-04
.377e-07

.775e-12

.776e-04
.842e-04
-881e-05
.250e-07

-394e-09

-391e-05
.372e-06
-407e-06
-913e-07
-314e-08
.502e-10

-175e-11

-10.063
-12.281
-12.633
-15.560
-16.192
-17.149
-18.121
-20.497
-21.579
-22.452
-24.584

-28.683

-18.529

-3.862
-6.020

-11.753

-2.843
-3.737
-4.174
-6.206

-8.300

-4.643
-5.076
-5.620
-6.006
-7.218
-9.203

-10.664

-10.
-12.
-12.
-15.
-16.
-17.
-18.
-20.
-21.
-23.
-24.

-30.

-18.

061
508
689
617
628
206
348
554
807
362
582
105

527

.921
.077
.751

.057
.735
.231
.204

.357

.857
.132
.618
.004
.275
.260
.662

0.00
-0.22
-0.05
-0.05
-0.43
-0.05
-0.22
-0.05
-0.22
-0.91

0.00

-1.42

0.00

-0.05
-0.05

0.00

-0.21
0.00
-0.05
0.00

-0.05

-0.21
-0.05
0.00
0.00
-0.05
-0.05

0.00



MNCI3-

7
Mn(3)

Mn+3
2
Na

Na+
6

NaS04-
7

NaHCO3
2

NaCO3-
7

NaOH
2
0(0)

02
2
S(-2)

H2S
2

HS-
9

S-2
2

Fe(HS)2
2

Fe(HS)3-
7
S(6)

S04-2
3

Caso4
2

MgS04
2

FeS04
2

NaS04-
7

MnS04
2

KS04-
7

ZnS04
2

HSO4-
7

Zn(S04)2-2
8

CaHS04+
7

FeHSO04+
7

FeS04+
7

Fe(S04)2-
7

6.406e-15

2.613e-30

2.613e-30

5.225e-04

5.180e-04

2.968e-06

1.516e-06

4.614e-09

1.277e-11

0.000e+00

0.000e+00

1.057e-35

7.687e-36

2.882e-36

0.000e+00

0.000e+00

0.000e+00

2.709e-03

2.062e-03
4.493e-04
1.834e-04
7.327e-06
2.968e-06
2.397e-06
9.549e-07
6.337e-07
2.504e-08
1.188e-08
6.193e-10
1.267e-11
2.755e-16

7.092e-18
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.619e-15

-039e-31

.551e-04
.603e-06
.522e-06
-048e-09

.282e-11

.000e+00

.720e-36
-518e-36
-000e+00
-000e+00

-000e+00

.235e-03
-512e-04
.842e-04
-358e-06
.603e-06
.407e-06
.377e-07
-364e-07
.197e-08
-036e-09
.433e-10
112e-11
.417e-16

.222e-18

-14.193

-29.583

-3.286
-5.528
-5.819
-8.336

-10.894

-59.445

-35.114
-35.540
-42.037
-66.626

-100.129

-2.686
-3.347
-3.737
-5.135
-5.528
-5.620
-6.020
-6.198
-7.601
-7.925
-9.208
-10.897
-15.560

-17.149

-14.

-30.

-10.

-59

-35.

-35.

-42.

-66.

-100.

-15.

-17.

250

095

.342

.584

.818

-393

892

.444

112

599

259

624

186

-908
.346
.735
.133
.584
.618
.077
.196
.658
.153
.265

.954

617
206

-0.05

-0.51

-0.05
-0.05

0.00
-0.05

0.00

0.00

0.00
-0.05
-0.22

0.00

-0.05

-0.22
0.00
0.00
0.00

-0.05
0.00

-0.05
0.00

-0.05

-0.22

-0.05

-0.05

-0.05

-0.05



FeHS04+2

=)

n+2
ZnHCO3+
ZnS04
ZnCO03
Zn(C03)2-2
Zn(S04)2-2
ZnOH+
ZnCl+
Zn(OH)2
ZnCI2
Zn(OH)3-
ZnCI3-
ZnCl4-2

Zn(OH)4-2
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Phase

Anhydrite
Aragonite
Calcite
C02(9)
Dolomite
Fe(OH)3(a)
FeS(ppt)
Goethite
Gypsum
H2(9)
H20(9)

H2S(9)
Halite

Hausmannite
Hematite
Jarosite-K
Mackinawite
Manganite
Melanterite
02(9)
Pyrite
Pyrochroite

2.636e-22

7.197e-06
4.032e-06

2.065e-06
6.337e-07
4 _.313e-07
1.403e-08
1.188e-08
-995e-09
.011e-09
-515e-10
.272e-12
-514e-15
.657e-15

.306e-18

o N W 0o w o~ b

.523e-21

S1 log IAP

-1.26
-0.46
-0.31
-1.11
-1.04
-1.63
-29.43
3.82
-1.01
-15.33
-1.83
-34.20
-7.92
-23.52
9.58
-11.59
-28.70
-9.24
-4.92
-56.65
-41.36
-6.80

-5.59
-8.73
-8.73
-2.42
-17.84
3.26
-33.34
3.26
-5.60
29.72
-0.00
-42.23
-6.37
40.60
6.52
-19.84
-33.34
16.10
-7.29
-59.44
-60.18
8.40
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.56l1le-22

-419e-06
.811e-06
-364e-07
-331e-07
-308e-09
-036e-09
-382e-09
-519e-09
-538e-10
.286e-12
-468e-15
.208e-15
-366e-18

.048e-21

log KT

-4.33
-8.27
-8.42
-1.31
-16.80
4.89
-3.92
-0.55
-4.59
45.05
1.83
-8.02
1.55
64.12
-3.06
-8.25
-4.65
25.34
-2.37
-2.79
-18.83
15.20

-21.579 -21
-5.395 -5.
-5.685 -5.
-6.198 -6.
-6.365 -6.
-7.853 -8.
-7.925 -8.
-8.301 -8.
-8.397 -8
-9_258 -9.

-11.485 -11

-14.070 -14.

-14.437 -14

-17.637 -17.

-20.069 -20.

CaS04
CaCo03
CaCo03

Co2
CamMg(C03)2
Fe(OH)3
FeS

FeOOH
CaS04:2H20
H2

H20

H2S

NacCl

Mn304
Fe203
KFe3(S04)2(0H)6
FeS

MNnOOH
FeS04:7H20
02

FeS2
Mn(OH)2

.807

616
742
196
363
080
153
358

.454

257

.483

127

.494

865
297

-0.22

-0.22
-0.05
0.00
0.00
-0.22
-0.22
-0.05
-0.05
0.00
0.00
-0.05
-0.05
-0.22

-0.22



Pyrolusite
Rhodochrosite
Siderite
Smithsonite
Sphalerite
Sulfur
Zn(OH)2(e)

No memory leaks

.59
.18
-39
.80
.71
.90
.86

23.79
-10.90
-10.42
-11.66
-34.59
-19.72

7.64

43.
-11.
-10.
.87
-11.
217
11.

38
09

87
50

Mn0O2:H20
MnCO3
FeCO3
ZnC03
ZnS

S
Zn(OH)2
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