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Memorandum

To: Tom Hingsberger, USACE; Tom Hale, USFS; Erik Carlson, MDNR
From:  Tina Pint

Subject: Mine Site Surficial Aquifer Dataset Size

Date: July 6, 2012

Project: NorthMet EIS 236908692.00 042 001

c: Jim Scott, PolyMet

The Co-lead agencies recommended that PolyMet sample the Mine Site surficial aquifer wells on a
monthly basis until all wells have been operating for about three months. As stated in the Co-lead
agencies “Memorandum on Sampling Frequency and the Collection of Monitoring Well Samples”
(October 21, 2011), the sampling frequency should be re-evaluated based on: 1) homogeneity or
heterogeneity of data acquired to date, 2) total number of samples co-lead agencies and EPA agree to

model for the FEIS, and 3) sampling frequency needed to obtain those samples.

There are currently 24 wells installed in the surficial aquifer at the NorthMet Mine Site (Attachment A).
The final wells installed were sampled for the forth time in May, 2012. Only one well has been sampled
less than three times: MW-10S has only been sampled twice as it has been dry during the last four
sampling events. All other wells have been sampled at least three times. The complete set of sampling

data collected through May 2012 (155 total samples) is attached (Attachment B).

Based on the previous discussions with the Co-lead and cooperating agencies and the results of the
calculation of sample size using the EPA recommended equation presented below, PolyMet is proposing
that sampling switch from monthly to three times a year (April, July and October) consistent with NPDES

monitoring at the Tailings Basin.

Calculation of Sample Size

EPA has recommended use of the following equation to assess the number of groundwater samples from
the surficial aquifer at the NorthMet Mine Site needed for modeling for the FEIS (see ASTM D6311 or
EPA, 2010):
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. (Z1-a + 71-p)*s* +212—a
N2 2
Where
Lea = the p™ quartile of the standard normal distribution, where o is the probability of
making a Type I error (false rejection error rate);
/- g = the p™ quartile of the standard normal distribution, where B is the probability of
making a Type II error (false acceptance error rate);
s = an estimate of the standard deviation (s®is an estimate of the variance); and
A = the width of the gray region or the acceptable inaccuracy.

This equation is used to determine the number of samples necessary to estimate the mean within

acceptable probabilities for making a Type I or Type Il decision error (o and f3).

PolyMet does not agree with the use of this equation for determining the number of background samples
of surficial aquifer water quality at the Mine Site needed for environmental review, but is performing this

calculation at the request of the Co-lead agencies.

Preliminary Assessment

EPA has suggested that both o and B be equal to 0.05 which correspond to Z,_, and Z,_) values of 1.645
(from “EPA SAS Analysis 1-9-2012.pdf” provided by Mike Sedlacek, EPA). EPA has further suggested
that A be set at the mean concentration. The mean and standard deviations of the dataset for each solute
were calculated using the EPA developed statistical software package ProUCL 4.1, following the
associated guidance document (EPA, 2010). Much of the Mine Site surficial aquifer groundwater quality
dataset is left-censored, with non-detected concentrations for many of the solutes. In addition, many of
the solutes appear to be nonparametric, that is, they do not appear to have a normal, log-normal or gamma
distribution. Because of this, the nonparametric Kaplan-Meier (KM) estimation method was used to

determine the mean and standard deviation for each solute that had left-censored data.

Table 1 presents the calculated sample size using the EPA recommended equation with the EPA
recommended assumptions and the calculated mean and standard deviations. For this assessment, only

solutes included in the water quality modeling for the SDEIS are assessed.
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Table 1 Preliminary assessment of the number of additional groundwater samples needed

# Additional
Total # # Non- # Standard Samples
Solute Units Type Samples Detects | Detects Mean Deviation n Needed
Alkalinity mg/L Total 155 0 155 62.95 31.43 5 0
Aluminum ug/L Dissolved 155 95 60 123.9 532.7 202 47
Antimony ug/L | Dissolved 128 127 1 -- -- - -
Arsenic ug/L Dissolved 143 79 64 0.918 0.948 13 0
Barium ug/L Total 155 2 153 42.65 64.05 26 0
Beryllium ug/L Total 155 137 18 0.232 0.143 6 0
Boron ug/L Total 155 147 8 41.42 5.702 2 0
Cadmium ug/L Dissolved 155 152 3 -- -- -- --
Calcium ug/L Total 155 0 155 16429 8497 5 0
Chloride mg/L Total 155 69 86 1.515 6.364 193 38
Chromium ug/L Dissolved 155 108 47 1.467 1.689 16 0
Cobalt ug/L Dissolved 129 38 91 1.016 1.524 26 0
Copper ug/L Dissolved 155 29 126 3.574 5.541 28 0
Fluoride mg/L Total 155 116 39 0.112 0.0321 3 0
Iron ug/L Dissolved 143 57 86 1338 3237 65 0
Lead ug/L Total 155 104 51 1.372 2.177 29 0
Magnesium ug/L Total 155 0 155 7238 3639 5 0
Manganese ug/L Dissolved 146 2 144 312.7 424.6 22 0
Nickel ug/L Dissolved 155 37 118 2.375 3.358 23 0
Potassium ug/L Total 155 0 155 1877 1110 6 0
Selenium ug/L Dissolved 155 152 3 -- -- -- --
Silver ug/L Dissolved 155 155 0 -- -- -- --
Sodium ug/L Total 155 2 153 5832 5484 11 0
Sulfate mg/L Total 155 3 152 9.91 5.026 5 0
Thallium ug/L Total 155 153 2 -- -- -- --
Vanadium ug/L Dissolved 128 117 11 6.121 1.277 2 0
Zinc ug/L Dissolved 155 114 41 7.501 4,507 6 0

NOTE: “Type” refers to whether the samples were filtered (“Dissolved”) or unfiltered (“Total”)

For antimony, cadmium, selenium, silver and thallium there were not enough detected concentrations to
be able to calculate meaningful mean and standard deviation values (it is not recommended to calculate
statistics on datasets with less than 4-6 detected concentrations [EPA, 2010]); as a result the sample size

calculation was not performed for these solutes. Using the EPA recommended equation and assumptions,
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an additional 47 samples of aluminum and 38 samples of chloride would be needed. For all other solutes,
the existing number of samples is adequate. Given this result, the calculation of sample size for

aluminum and chloride was further assessed.

Identification of Outliers

Outliers are measurements (usually larger or smaller than the majority of the data values in a sample) that
may or may not be representative of the population from which they were drawn. Outliers are common in
environmental data. They may represent errors (sample contamination, measurement system problems,
data-coding errors), data from a different population (a sample impacted by a known unusual event,
samples taken from time periods before and after a significant change), or true extreme values of a
distribution. Because of this, care needs to be taken as to how outliers are handled. The inclusion of
outliers in a dataset can result in distorted statistics, which may lead to incorrect conclusions; any outliers
should be thoroughly investigated prior to a decision to include or exclude the data for computation of
statistics. Specifically, the size of the standard deviation for aluminum and chloride data sets relative to
the mean indicate that the presence of outliers may be skewing the standard deviation and resulting in a

large calculated sample size.

Both the aluminum and chloride datasets were assessed for outliers using graphical displays. A rank
order plot of aluminum concentrations sorted from low to high is shown on Figure 1. There appears to be
one outlier, the first sample collected from MW-2 on 11/9/2011 (see Attachment B). The dissolved
aluminum concentration for this sample is reported at 6,510 ug/L, which is a geochemically implausible
aluminum concentration for water at circumneutral pH (Appelo and Postma, 2006; Hem, 1985). The
dissolved aluminum concentration in all subsequent samples collected from this well was below the
detection limit of 25 ug/L. In addition, the turbidity of the sample was higher than subsequent sampling
events (Attachment B). MW-2 has an extremely slow recovery rate and it is not feasible to purge the well
and obtain field parameter stabilization prior to collecting a sample. Instead, the well is purged dry,
allowed to recover for a period of approximately 24 hours, and then a sample is collected. It appears that
the first sample from this well, collected shortly after installation, was impacted by the presence of
particulate matter in the sample that was able to pass through the 0.45 micron filter used to collect the
sample, which was subsequently dissolved when the sample was acidified, and does not represent actual

groundwater conditions.
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Figure 1 Rank order plot of aluminum concentrations with non-detects plotted at detection limit

A rank order plot of chloride concentrations sorted from low to high is shown on Figure 2. For chloride,
there appear to be two outliers: the first sample collected from MW-18 on 2/23/2012 (74.9 mg/L) and the
second sample collected from MW-18 on 3/27/2012 (27 mg/L). The turbidity of the first sample was
much higher (1111 NTU) than that of the subsequent sample from this well (Attachment B). MW-18 has
poor recovery and is sampled by purging dry and returning the next day for sampling. The downward
trend in chloride concentrations in MW-18 following well installation (Figure 3) suggests that the initial
chloride concentrations are not reflective of groundwater conditions, but have been impacted by ground
disturbance during drilling or materials used during well installation; these impacts have had a diminished

effect on subsequent samples.
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Figure 2 Rank order plot of chloride concentrations with non-detects plotted at detection limit
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Figure 3 Chloride Concentrations measured in MW-18

The aluminum sample from MW-2 on 11/9/2011 and the chloride samples from MW-18 on 2/23/2012

and 3/27/2012 are outliers. These values do not represent true extreme values from the target population.
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They were impacted by well installation activities (MW-18 samples) or the presence of excessive
particulate matter in the well water (MW-2) and are, therefore, from a statistically different population.

These outliers should not be included in the calculation of sample size.

Revised Assessment
The three outliers were removed from the dataset and the number of samples recalculated for aluminum
and chloride (Table 2). Based on this assessment, no additional groundwater samples are needed from the

Mine Site surficial aquifer for the NorthMet EIS.

Table 2 Revised assessment of the number of additional groundwater samples needed

#
Additional

Total # # Non- Standard Samples
Solute Units Type Samples | Detects | # Detects Mean Deviation N Needed
Aluminum
(outlier removed) | ug/L | Dissolved 154 95 47 82.4 138 32 0
Chloride (outliers
removed) mg/L NA 153 69 84 0.869 1.082 19 0

Future Sampling

Using the equation and equation assumptions recommended by EPA, an adequate dataset has been
established to define baseline groundwater conditions at the NorthMet Mine Site for purposes of the
environmental review. Given the adequacy of this dataset and the propensity for wells to be frozen in the
winter, PolyMet proposes that sampling switch from monthly to three times a year (April, July and

October) consistent with NPDES monitoring at the Tailings Basin.
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Table 1

Water Analytical Data Summary
Polymet Mining Company

Location MW-05-02 MW-05-02 MW-05-02 MW-05-02 MW-05-02 MW-05-02 MW-05-02 MW-05-02 MW-05-02 MW-05-08 MW-05-08 MW-05-08 MW-05-08
Date 3/23/2005 11/20/2006 3/17/2009 5/3/2010 7127/2010 10/5/2010 4/26/2011 7/20/2011 5/8/2012 3/23/2005 11/28/2006 5/7/2009 5/5/2010
Sample Type N N N N N N N FD N N FD N FD N N FD N
Analysis
Fraction | Location
General Parameters
Alkalinity, bicarbonate, as CaCO3 NA Lab - - - 75 mg/l 42.6 mg/l 51.6 mgll 36.9 mgll 36 mg/l 36.8 mg/l - - - - - - - 51.7 mg/l
Alkalinity, carbonate, as CaCO3 NA Lab - - - <10 mg/l <10 mg/l <10 mg/l <10 mg/l <10 mg/l <10 mg/l - - - - - - - <10 mg/l
Alkalinity, total NA Lab 88.3 mgll 68.3 mgl/l 76.4 mgll 75 mg/l 42.6 mgll 51.6 mg/l 36.9 mg/l 36 mgl/l 36.8 mg/l 37.6 mg/l 37.6 mg/l 72.8 mg/l 65.2 mgll 67.7 mgll 51.8 mgl/l 51.6 mg/l 51.7 mg/l
Biochemical Oxygen Demand (5-day) NA Lab - - - <24 mgll <24 mgll <24 mgll <24 mgll <24 mgll <3 mgll -- -- -- - - -- - <24 mgll
Carbon, dissolved organic NA Lab - - - 2.7 mgll 1.8 mg/l 2.2 mgll 2.0 h mg/l 2.2 hmg/l 2.9 mgll 2.5 mgll 2.5 mgll -- - - -- - 1.1 mgll
Carbon, total organic NA Lab 8 mgll 2.6 mgll 1.9 mg/l 3.1 mgll 1.9 mg/l 1.7 mg/l 1.8 h mg/l 1.8 h mg/l 2.5 mgll 2.4 mgll 2.2 mgll 3.8 mg/l 3.3 mg/l 1.6 mgl/l 1.2 mg/l 1.2 mg/l <1mgll
Chemical Oxygen Demand NA Lab 12.4 mgll <10 mg/l <10 mg/l 20.1 mg/l <10 mg/l <10 mg/l 12.5 h mg/l <10 hmg/l 43.2 mg/l <10.0 mg/l <10.0 mg/l 12.4 mg/l 8.8 mg/l <10 mg/l <10 mg/l <10 mg/l <10 mg/l
Chloride NA Lab 1.3 mg/l 1.11 mg/l <0.5mgll 0.55 mg/l <0.5mgl/l <0.5mgll <0.5hmg/l <0.5hmg/l 0.75 mgll <0.50 mg/l <0.50 mg/l 1.1 mg/l 1.3 mg/l 1.17 mg/l 0.52 mgl/l 0.55 mg/l 0.58 b mg/l
Cyanide NA Lab <0.02 mg/l <0.02 mg/l <0.02 mg/l <0.0100 mgl/l <0.02 mg/l <0.02 mg/l <0.0100 mg/l <0.0100 mg/l | <0.0100 mg/l - - <0.02 mg/l <0.02 mg/l <0.02 mg/l <0.02 mg/l <0.02 mg/l <0.0100 mg/l
Dissolved oxygen NA Field - 4.95 mg/l 8.21 mgll 2.91 mg/l 10.54 mg/l 6.2 mg/l 10.88 mg/l - 11.0 mg/l 11.45 mg/l -- - - 0.70 mg/l 0.92 mgl/l - 0.7 mg/l
Fluoride NA Lab 0.21 mgll < 0.1 mg/l < 0.1 mg/l < 0.1 mg/l <0.1mgl/l <0.1mg/l <0.1hmg/l < 0.1 hmg/l <0.1mg/l <0.10 mg/l <0.10 mg/l 0.19 mg/l 0.19 mg/l 0.11 mg/l 0.12 mg/l 0.12 mg/l < 0.1 mg/l
Hardness, total, as CaCO3 NA Lab 84.8 mgll 69.7 mg/l 82.8 mgll 88.8 mgl/l 45.8 mg/l 61.5 mg/l 42.4 mgll 43.4 mg/l 89.6 mg/l 45.4 mg/l 44.0 mg/l 64.3 mgl/l 66.1 mg/l 56.8 mg/l 58.9 mgl/l 59 mgl/l 58.9 mgl/l
Nitrate + Nitrite, as N NA Lab 0.33 mg/l 1.42 mg/l 0.26 mg/l 0.16 mg/l 0.29 mg/l 0.48 mg/l 0.29 h mg/l 0.29 h mgl/l 0.27 mgll 0.35 mg/l 0.37 mg/l 0.31 mg/l 0.9 mg/l 0.15 mg/l 0.22 mg/l 0.21 mg/l 0.14 mg/l
Nitrogen, ammonia (NH3), as N NA Lab 0.24 mgll < 0.1 mg/l <0.1mg/l < 0.1 mg/l <0.05 mg/l <0.05 mg/l < 0.1 hmg/l <0.1 hmg/l <0.1mg/l < 0.050 mg/l < 0.050 mg/l <0.1mgl/l <0.1mg/l 0.42 mg/l <0.1mg/l <0.1mg/l <0.05 mg/l
pH NA Lab 10 pH units 6.5 pH units 7.0 pH units 7.6 pH units 7.1 pH units 7.3 pH units -- -- 7.0 pH units - - 7.4 pH units 7.7 pH units 6.9 pH units 7.5 pH units 7.6 pH units 7.5 pH units
pH NA Field 10.14 pH units 6.50 pH units 6.79 pH units 7.57 pH units 6.77 pH units 8.2 pH units 6.63 pH units -- 6.3 pH units 6.71 pH units - 7.20 pH units -- 7.27 pH units 7.87 pH units -- 8.24 pH units
Phosphorus, total NA Lab 0.14 mgll <0.1 mg/l < 0.1 mg/l <0.1mgP/L <0.1mgP/L <0.1mgP/L <0.1hmgP/L <0.1hmgP/L 0.84 mg P/L - - 0.17 mgl/l 0.16 mg/l 0.14 mg/l <0.1mg/l <0.1 mg/l <0.1mgP/L
Redox (oxidation potential) NA Field 11.9 mv 148 mV 433 mV 469 mV 453 mV 437 mV 421 mV - 556 mV 338 mV - -196.5 mV - 47 mV 390 mV - 436 mV
Solids, total dissolved NA Lab - - - 134 mg/l 72 mg/l 115 mg/l 81 mgl/l 87 mgl/l 57 mgl/l 78.0 mg/l 83.0 mg/l -- - - -- - 95 mgl/l
Specific Conductance @ 250C NA Field 201 umhos/cm 165 umhos/cm 197 umhos/cm 512 umhos/cm 76.9 umhos/cm 199 umhos/cm 72.2 umhos/cm - 54 umhos/cm 51.7 umhos/cm -- 183 umhos/cm - 115 umhos/cm 119 umhos/cm - 212 umhos/cm
Sulfate NA Lab 10.8 mgl/l 16.4 mg/l 23 mg/l 20.5 mg/l 7.1 mg/l 10.7 mg/l 6.6 h mg/l 6.7 h mg/l 6.73 mgll 7.4 mg/l 7.4 mgll 21.2 mg/l 20.3 mgl/l 11.2 mg/l 9.72 mgl/l 9.73 mgl/l 10.4 mg/l
Temperature, degrees C NA Field 2.98 deg C 5.8deg C 3.0degC 43 degC 11.92 deg C 13.8deg C 4.49deg C - 10.5deg C 10.6 deg C -- 4.37deg C - 6.8degC 10.8 deg C - 4.6degC
Turbidity NA Field - - 0.5NTU 1NTU 1.1 NTU 0NTU 0 NTU - 570.0 NTU 6.4 NTU - - - - 47 NTU - 487 NTU
Water Elevation, ft/MSL NA Field 1580.3 1578.27 1580.78 1583.58 1581.29 1580.05 1585.71 - 1580.84 1585.13 - 1593.95 - 1593.14 1593.42 - 1593.06
Metals
Aluminum Dissolved Lab 44.6 * ug/l <25 ugl/l <25 ug/l <25ugl/l <25 ug/l <25 ug/l <25 ugl/l <25 ug/l <25 ugl/l <20.0 ug/l <100 ug/l 214 * ugll 132 * ug/l 199 ug/l <25ug/l <25ug/l <25ug/l
Aluminum Total Lab 322 ug/l 31.6 ug/l 140 ug/l 428 ugll 707 * ugll 144 ugll 91.5 ug/l 91.3 ug/l 22400 ug/l - - 1040 ug/l 1300 ug/l 2620 ug/l 364 ug/l 427 ugll 661 ug/l
Antimony Dissolved Lab - - - - - - - - - <0.50 ug/l <0.50 ug/l -- - - -- - --
Antimony Total Lab <3ug/l <3ug/l <0.5ugll <0.5ug/l <0.5ug/l <0.5ugll <0.5ugll <0.5ugll <0.5ugll - - <3ugl/l <3ug/l <3 ug/l <0.5ugl/l <0.5ugl/l <0.5ugl/l
Arsenic Dissolved Lab - - - - <1ug/ <1ug/l <0.5ugll <0.5ugl/l <0.5ugl/l <0.50 ug/l <0.50 ug/l - - - - - --
Arsenic Total Lab 3.2 ugl/l <2ug/l <2ug/l <1ug/ <1ug/ <1ug/l <0.5ugll <0.5ugll 4.41 ug/l - -- 4.4 ugll 3.1 ugll <2ug/l <2ugl/l <2ug/l <1ug/
Barium Dissolved Lab - - - - - - - - 2.82 ugll - - - - - - - -
Barium Total Lab <10 ug/l <10 ug/l 7.3 ugll 11.2 ug/l 7.24 ugll 6.83 ug/l 3.23 ug/l 3.19 ug/l 102 ug/l 8.9 ug/l 9.2 ug/l 32.5 ugll 32 ugll 28.1 ug/l 19.7 ugl/l 20 ug/l 18.5 ugl/l
Beryllium Total Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll 0.48 ug/l <0.20 ug/l <0.20 ug/l <0.2ug/l <0.2ugl/l <0.2ugl/l <0.2ug/l <0.2ugl/l <0.2ug/l
Boron Dissolved Lab - - - - - - - - <50 ug/l - - - - - - - -
Boron Total Lab <35 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50.0 ug/l <50.0 ug/l <35 ug/l 38 ugl/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l
Cadmium Dissolved Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll 0.2 ug/l <0.20 ug/l <0.20 ug/l <0.2ug/l <0.2ugl/l <0.2ugl/l <0.2ug/l <0.2ugl/l <0.2ug/l
Cadmium Total Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll 0.56 ug/l - - <0.2ug/l <0.2ugl/l <0.2ugl/l <0.2ug/l <0.2ugl/l <0.2ug/l
Calcium Total Lab 30100 ug/l 18600 ug/l 19800 ug/l 24400 ug/l 12600 ug/l 16700 ug/l 9710 ug/l 9940 ug/l 17100 ug/l 10600 ug/l 10200 ug/l 14500 ug/l 14900 ug/l 12100 ug/l 12300 ug/l 12300 ug/l 12500 ug/l
Chromium Dissolved Lab <1ug/l 1.1 ug/l 7.0 ugl/l <1ug/ <1ug/ <1ug/l <1ug/l <1ug/l <1ug/l 1.2 b ugl/l 1.5 b ug/l <1ug/ <1ug/l 1.2 ug/l <1ug/ <1ug/l <1ug/l
Chromium Total Lab 1.2 ug/l <1ug/ 2 ugl/l 2.17 ugll 1.23 ug/l <1ug/l <1ug/l <1ug/l 29.2 ug/l - -- 6.1 ug/l 4.8 ugll 3.2 ugll <1ug/ 1 ugll <1ug/
Cobalt Dissolved Lab - - - - - - - - 0.89 ug/l <0.20 ug/l <0.20 ug/l - - - - - -
Cobalt Total Lab <1ug/l <1ug/ 0.25 ug/l 0.71 ug/l 0.72 ug/l 0.2 ug/l <0.2ugll <0.2ugll 13.7 ug/l - - 1.8 ug/l 1.6 ug/l <1ug/l 0.32 ug/l 0.32 ug/l 0.37 ug/l
Copper Dissolved Lab 8 ug/l <2ug/l 1.6 ug/l 3.3 bug/l 2.88 ugll 1.93 ug/l 1.87 ug/l 1.79 ug/l 4.18 ug/l 1.8 ug/l 1.4 ug/l 6.4 ug/l 2.3 ugll <2ug/l 0.94 b ugl/l <0.7 ug/l 0.76 ug/l
Copper Total Lab 11.2 ug/l 2.4 ugl/l 2.2 b ug/l 8.95 ug/l 5.36 ug/l 2.32 ugll 2.87 ugll 2.62 ug/l 95.1 ug/l - -- 10 ug/l 7.8 ugll 5.7 ugll 1.2 ug/l 1.4 ug/l 2.06 ug/l
Iron Dissolved Lab - - - - <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50.0 ug/l <250 ug/l - - - - - --
Iron Total Lab 350 ug/l 54.3 ugll 167 b ug/l 568 ug/l 696 * ug/l 146 ugll 93.3 ug/l 100 ug/l 27400 ug/l - - 1740 ugll 1940 ug/l 1860 ug/l 398 ugl/l 442 ugll 619 ugl/l
Lead Dissolved Lab - - - - - - - - <0.5ugll - - - - - - - -
Lead Total Lab <1ug/l <1ug/ <0.52 ug/l <0.5ugll 0.72 b ug/l <0.5ugll <0.5ugll <0.5ugll 7.24 ugll <0.50 ug/l <0.50 ug/l <1ug/ <1ug/l <1ug/l <0.5ugl/l <0.5ugl/l <0.5ug/l
Magnesium Total Lab 2300 ug/l 5650 ug/l 8090 ug/l 6760 ug/l 3490 ug/l 4800 ug/l 4400 ug/l 4500 ug/l 11400 ug/l 4600 ug/l 4500 ug/l 6800 ug/l 7000 ug/l 6470 ug/l 6850 ug/l 6860 ug/l 6730 ug/l
Manganese Dissolved Lab - - - 0.81 b ug/l 24.1 ugll 17.9 ug/l <0.5ugll <0.5ugll 91.2 ug/l 1.1 ug/l 1.1 ugll - - - - - 62.7 ug/l
Manganese Total Lab <30 ug/l 61.9 ug/l 5.8 b ug/l 34.5 ugll 65.4 ug/l 21.9 ug/l 4.0 ug/l 3.95 ug/l 698 ug/l - -- 220 ugl/l 220 ugl/l 152 ug/l 101 ug/l 100 ug/l 93.1 ug/l
Mercury Total Lab <0.002 ug/l 0.0005 b ug/l 0.0005 ug/l 0.001 ug/l 0.0006 ug/l 0.0007 ug/l 0.0010 ug/l 0.0010 ug/l 0.0070 ug/l 0.00063 ug/l 0.00054 ug/l 0.0053 ug/l 0.0036 ug/l 0.0016 b ug/l 0.0014 ug/l 0.0009 ug/l 0.0009 ug/l
Mercury methyl Total Lab <0.000025 ug/l <0.000146 ug/l <0.0001 ug/l <0.0001 ug/l <0.0001 ug/l <0.0001 ug/l <0.0001 ug/l 0.00011 ug/l <0.0001 ug/l - - <0.000025 ug/l | <0.000025 ug/l | <0.000056 ug/l 0.00044 b ug/l 0.00024 b ug/l <0.0001 ug/l
Molybdenum Dissolved Lab 13.1 ug/l <5ug/l 1.2 ug/l 0.5 ug/l 0.24 ug/l 0.24 ug/l 0.22 ug/l <0.2ugll 0.28 ug/l <0.20 ug/l <0.20 ug/l 34.4 ugll 32.9 ug/l <5ugl/l 1.2 ug/l 1.2 ug/l 1.3 ug/l
Molybdenum Total Lab 16.1 * ug/l <5ug/l 0.34 ug/l 0.74 ug/l 0.41 ug/l 0.26 ug/l <0.2ugll <0.2ugll 0.56 ug/l - -- 35.6 * ug/l 33.1 *ugll <5ugl/l 1.4 ug/l 1.3 ug/l 1.09 ug/l
Nickel Dissolved Lab <2ug/l <2ug/l 1.8 ug/l 1.51 ug/l 1.87 ugll 3.41 ug/l 1.49 ug/l 1.51 ug/l 4.73 ugll 1.2 ug/l 1.2 ug/l <2ugl/l <2ug/l <2ug/l 0.61 ug/l <0.6 ugll < 0.6 ug/l
Nickel Total Lab <2ug/l <2ug/l 2.5b ug/l 3.73 ugll 4.1 ugll 3.44 ug/l 1.68 ug/l 1.73 ug/l 47 ugl/l - -- 7.9 ugll 6.2 ug/l 3 ugll 1.4 ug/l 1.4 ug/l 1.7 ug/l
Palladium Total Lab <25 ug/l <0.1ugll <0.30 ug/l < 0.50 ug/l <0.5ug/l <0.5ugll <0.5ugll <0.5ugll <0.5ugll - - <25 ug/l <25 ug/l <0.1ug/l <0.30 ug/l <0.30 ug/l <0.50 *ug/l
Platinum Total Lab <25 ug/l <0.01 ug/l <0.30 ug/l < 0.50 ug/l <0.5ug/l <0.5ugll <0.5ugll <0.5ugll <0.5ugll - - <25 ug/l <25 ug/l <0.02 ug/l <0.30 ug/l <0.30 ug/l <0.50 ug/l
Potassium Total Lab 1600 * ug/l 1930 ug/l 1450 ug/l 1790 ugll 1460 ugll 1670 ug/l 850 ugl/l 860 ug/l 4700 ug/l 1100 ug/l 1100 ug/l 1600 * ug/l 1600 * ug/l 1510 ugl/l 1220 ugll 1230 ug/l 1390 ug/l
Selenium Dissolved Lab <2ug/l <2ug/l <1ug/l <1ug/ <1ug/ <1ug/l <1ug/l <1ug/l <0.2ugll <1.0ug/l <1.0ug/l <2ugl/l <2ug/l <2ug/l <1ug/ <1ug/l <1ug/
Selenium Total Lab <2ug/l <2ug/l <1ug/l <1ug/ <1ug/ <1ug/l <1ug/l <1ug/l 0.33 j ug/l - -- <2ugl/l <2ug/l <2ug/l <1ug/ <1ug/l <1ug/
Silver Dissolved Lab <1ug/l <1ug/ <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.20 ug/l <0.20 ug/l <1ug/ <1ug/l <1ug/l <0.2ug/l <0.2ugl/l <0.2ug/l
Silver Total Lab <1ug/l <2ug/l <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll - - <1ug/ <1ug/l <2ug/l <0.2ug/l <0.2ugl/l <0.2ug/l
Sodium Total Lab 11900 ug/l 5380 ugl/l 6960 ug/l 5830 ugl/l 3750 ug/l 4480 ug/l 2400 ug/l 2430 ug/l 5470 ug/l 2700 ug/l 2600 ug/l 15700 ug/l 13500 ug/l 7300 ug/l 4460 ug/l 4780 ug/l 4490 ug/l
Strontium Total Lab 191 ug/l 88.6 ug/l 64.2 ug/l 73.8 ugll 44.6 ugll 57.4 ugll 27.3 ugll 27.6 ug/l 98.4 ug/l - - 35.9 ug/l 37.1 ugll 32.6 ug/l 35.2 ug/l 36.4 ug/l 33.5 ug/l
Thallium Total Lab <2ug/l <2ug/l <0.4 ugl/l <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.20 ug/l <0.20 ug/l <2ugl/l <2ug/l <2ug/l <0.4 ug/l <0.4ug/l <0.2ug/l
Titanium Total Lab 30.7 * ug/l <20 ug/l <10 ug/l 25 ug/l 24 ug/l <10 ug/l <10 ug/l <10 ug/l 930 ug/l - -- 113 * ug/l 82.6 * ugl/l 57 ugll 11 ug/l 14 ug/l 23 ugll
Vanadium Dissolved Lab - - - - - - - - - <5.0 ug/l <25.0 ug/l -- - - -- - --
Zinc Dissolved Lab <10 ug/l <25 ugl/l 6.2 b ug/l <6 ug/l 6.92 ug/l <6 ug/l <6 ug/l <6 ug/l <6 ug/l <6.0 ug/l <6.0 ug/l <10 ug/l <10 ug/l <25ug/l 8.4 ugll <6 ugl/l 6.92 ug/l
Zinc Total Lab <10 ug/l <25 ugl/l <6 ug/l <6 ug/l <6 ug/l <6 ug/l <6 ug/l <6 ug/l 60.6 ug/l - - <10 ug/l <10 ug/l <25ug/l <6ugl/l 6.4 ug/l <6ugl/l
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Table 1
Water Analytical Data Summary

Polymet Mining Company

Location MW-05-08 MW-05-08 MW-05-08 MW-05-08 MW-05-08 MW-05-08 MW-05-08 MW-05-08 MW-05-08 MW-05-08 MW-05-09 MW-05-09
Date 7/29/2010 10/7/2010 4/26/2011 7/21/2011 10/5/2011 11/2/2011 12/8/2011 3/26/2012 4/24/2012 5/4/2012 3/23/2005 10/5/2006
Sample Type N N N N FD N FD N FD N N FD N FD N N N
Analysis
Fraction | Location
General Parameters
Alkalinity, bicarbonate, as CaCO3 NA Lab 54.1 mg/l 55 mgl/l 54.1 mgll 52.7 mgll 55.2 mgl/l 54.0 mg/l 53.2 mgll - - - - - - - -- - --
Alkalinity, carbonate, as CaCO3 NA Lab <10 mg/l <10 mg/l <10 mg/l <10 mg/l <10 mg/l <10 mg/l <10 mg/l - -- - - - - - -- - --
Alkalinity, total NA Lab 54.1 mg/l 55 mgl/l 54.1 mgll 52.7 mgll 55.2 mg/l 54.0 mg/l 53.2 mgll 54.9 mg/l 55 mgl/l 55.7 mgll 55.4 mg/l 54.3 mgll 55.5 mgl/l 56.6 mg/l 54.9 mg/l 47 mgll 26.4 mgl/l
Biochemical Oxygen Demand (5-day) NA Lab <24 mgll <24 mgll <24 mgll <24 mgll <24 mgll <3 mgll <24 mgll - -- - - - - - -- - --
Carbon, dissolved organic NA Lab 1.3 mg/l 1.5 mg/l 1.8 h mg/l 1.9 mg/l 1.8 mg/l 3.4 mg/l 2.7 mgll 2.5 mgll 2.4 mgll 1.8 mg/l 1.9 mg/l 1.7 mg/l 1.5 mg/l 1.8 mg/l 1.4 mg/l - --
Carbon, total organic NA Lab 1.4 mgll 1.1 mg/l 1.1 hmg/l 1.5 mgll 1.6 mg/l 2.3 mgll 1.8 mg/l 1.5 mg/l 1.4 mgll 1.5 mg/l 1.4 mg/l 1.8 mgl/l 1.4 mg/l 1.5 mg/l 1.1 mg/l 4.6 mg/l 5.2 mg/l
Chemical Oxygen Demand NA Lab <10 mg/l 10.3 mg/l <10 hmg/l 16.3 mg/l 12.2 mg/l 18 mg/l 17.8 mg/l <10 mg/l 10.6 mg/l <10 mg/l <10 mg/l <10 mg/l <10.0 mg/l <10.0 mg/l <10.0 mg/l 6.9 mg/l <10 mg/l
Chloride NA Lab 0.52 mgl/l <0.5mgll 0.54 h mg/l 0.54 mgll 0.73 mg/l 0.86 mg/l 0.67 mgll 0.51 mg/l <0.5mgl/l 0.63 mg/l <0.5mgl/l <0.5mg/l <0.50 mg/l <0.50 mg/l <0.50 mg/l 5.5 mg/l 0.69 mg/l
Cyanide NA Lab <0.02 mg/l <0.02 mg/l 0.0371 mgl/l <0.0100 mg/l | <0.0100 mg/I <0.0100 mg/l <0.0100 mg/l - - - - - - - -- <0.02 mg/l <0.02 mg/l
Dissolved oxygen NA Field 1.02 mg/l 1.9 mg/l 1.6 mg/l 0 mg/l - 5.9 mg/l - 4.93 mg/l - 6.65 mg/l 3.01 mgl/l - 2.34 mgl/l - 2.67 mgl/l - 1.80 mg/l
Fluoride NA Lab < 0.1 mg/l < 0.1 mg/l < 0.1 hmg/l < 0.1 mg/l < 0.1 mg/l < 0.1 mg/l < 0.1 mg/l <0.1 mg/l < 0.1 mg/l <0.1mg/l <0.1 mg/l <0.1mg/l <0.10 mg/l <0.10 mg/l <0.10 mg/l 0.1 mg/l <0.1mg/l
Hardness, total, as CaCO3 NA Lab 58.5 mgl/l 58 mgl/l 61.3 mgll 68.8 mgll 67.8 mg/l 56.6 mg/l 59.4 mgll 55.3 mg/l 54.6 mg/l 54.5 mgll 59.3 mg/l 55.8 mgl/l 55.6 mgl/l 56.5 mg/l 57.0 mgl/l 53.4 mg/l 45.8 mgl/l
Nitrate + Nitrite, as N NA Lab 0.19 mg/l 0.17 mgll 0.2 h mg/l 0.19 mg/l 0.2 mg/l 0.23 mg/l 0.22 mg/l 0.26 mg/l 0.26 mg/l 0.29 mg/l 0.34 mg/l 0.29 mg/l 0.30 mg/l 0.30 mg/l 0.29 mg/l <0.1mgll <0.1mgll
Nitrogen, ammonia (NH3), as N NA Lab <0.05 mg/l <0.05 mg/l < 0.1 hmg/l <0.1mg/l < 0.1 mg/l <0.1mg/l < 0.1 mg/l <0.1 mg/l < 0.1 mg/l <0.1mg/l < 0.1 mg/l <0.1mg/l 0.090 b mgl/l <0.050 mg/l < 0.050 mg/I <0.1 mg/l <0.1mg/l
pH NA Lab 8.2 pH units 7.5 pH units -- 7.4 pH units 7.4 pH units 7.4 pH units 7.3 pH units - - -- - -- - -- - 7.5 pH units 7.5 pH units
pH NA Field 8.18 pH units 7.0 pH units 7.21 pH units 6.6 pH units - 6.8 pH units -- 7.03 pH units - 8.54 pH units 7.25 pH units -- 7.68 pH units -- 7.18 pH units 6.62 pH units 6.78 pH units
Phosphorus, total NA Lab <0.1mgP/L <0.1mgP/L <0.1hmgP/L 0.15 mg P/L 0.12mg P/L <0.1mgP/L <0.1mgP/L - - - - - - - -- 0.47 mgll 0.25 mgl/l
Redox (oxidation potential) NA Field 397 mV 326 mV 395 mv 406 mV - 419 mVv - 330 mV - 368 mV 418 mV - 521 mV - 301 mV 187.8 mV 89 mV
Solids, total dissolved NA Lab 94 mgl/l 87 mgl/l 91 mgl/l 104 mg/l 95 mgl/l 128 mg/l 90 mg/l 127 mgl/l 106 mg/l 112 mg/l 113 mgl/l 102 mg/l 98.0 mg/l 92.0 mg/l 113 mg/l - --
Specific Conductance @ 250C NA Field 116 umhos/cm 120 umhos/cm 104.6 umhos/cm 88 umhos/cm - 130 umhos/cm - 125 umhos/cm - 129.6 umhos/cm 125.3 umhos/cm - 122.9 umhos/cm - 81.8 umhos/cm 139 umhos/cm 73 umhos/cm
Sulfate NA Lab 9.52 mgl/l 9.46 mgl/l 8.93 h mg/l 9.1 mgll 9.43 mg/l 9.23 mgl/l 9.04 mgl/l 8.92 mgl/l 8.85 mgl/l 9.5 mg/l 8.86 mgl/l 8.85 mg/l 8.8 mg/l 8.8 mgl/l 8.9 mg/l 13.8 mg/l 10.4 mg/l
Temperature, degrees C NA Field 8.21degC 11.7deg C 4.46 deg C 8.5degC - 13.2deg C - 10.81 deg C - 11.46 deg C 4.29 deg C - 6.31deg C - 6.23 deg C 4.20deg C 9.6degC
Turbidity NA Field 9.7 NTU 2.3NTU 2.3NTU 81.0 NTU - 32.0 NTU - 2.40 NTU - 0 NTU 0NTU - 0NTU - 0NTU - -
Water Elevation, ft/MSL NA Field 1590.75 1592.75 1593.12 1592.5 - 1591.67 - 1592.93 - 1592.47 1592.93 - 1592.94 - 1593.02 1608.7 1614.91
Metals
Aluminum Dissolved Lab 58.4 ugll <25 ug/l <25 ug/l <25 ugl/l <25 ug/l <25 ug/l <25 ugl/l <25 ugl/l <25 ugl/l <25 ug/l <20 ug/l <20 ug/l <20.0 ug/l <20.0 ug/l <20.0 ug/l 910 * ug/l 430 ug/l
Aluminum Total Lab 627 ug/l 136 ug/l 465 ugll 5020 ug/l 5140 ug/l 1920 ug/l 2560 ug/l - - - - - - - - 4640 ug/l 27100 ug/l
Antimony Dissolved Lab - - - - - - - <0.5ug/l <0.5ug/l <0.5ugll <0.5ug/l <0.5ugll <0.50 ug/l <0.50 ug/l <0.50 ug/l - --
Antimony Total Lab <0.5ug/l <0.5ugll <0.5ugll <0.5ugll <0.5ugl/l <0.5ugl/l <0.5ugl/l - -- - - - - - -- <3ugl/l <3ugl/l
Arsenic Dissolved Lab <1ug/ <1ug/l <0.5ugll <0.5ugll <0.5ug/l <0.5ugll <0.5ugll <0.5ug/l <0.5ug/l <0.5ugll <0.5ugl/l <0.5ugl/l <0.50 ug/l <0.50 ug/l <0.50 ug/l - --
Arsenic Total Lab <1ug/ <1ug/l <0.5ugll 0.77 ug/l 0.95 ug/l 0.56 ug/l 0.62 ug/l -- -- - -- - -- - -- 3.4 ugll 4.8 ugll
Barium Dissolved Lab - - - - - - - - -- - - - - - -- - --
Barium Total Lab 17.9 ug/l 15.9 ug/l 15.1 ug/l 39.9 ug/l 44.1 ugll 24.8 ugll 27 ugl/l 14.5 ug/l 13.5 ug/l 13.5 ug/l 13.3 ug/l 12.8 ug/l 12.5 ugl/l 12.8 ug/l 12.8 ugl/l 90.7 ug/l 214 ug/l
Beryllium Total Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ug/l <0.2ugll <0.2ug/l <0.2ugl/l <0.20 ug/l <0.20 ug/l <0.20 ug/l 0.3 ug/l 0.7 ugll
Boron Dissolved Lab - - - <50 ug/l <50 ug/l <50 ug/l <50 ug/l - -- - - - - - -- - --
Boron Total Lab <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50.0 ug/l <50.0 ug/l <50.0 ug/l 40.2 ugl/l <50 ug/l
Cadmium Dissolved Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.03 ug/l <0.2ugll <0.2ugll <0.2ugll <0.2ug/l <0.2ugll <0.2ugll <0.2ugl/l <0.20 ug/l <0.20 ug/l <0.20 ug/l <0.2ugl/l <0.2ug/l
Cadmium Total Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll 0.08 j ug/l 0.28 ug/l <0.2ugl/l - -- - - - - - -- <0.2ugl/l <0.2ug/l
Calcium Total Lab 12400 ug/l 12400 ug/l 13100 ug/l 14000 ug/l 13900 ug/l 11900 ug/l 12500 ug/l 11400 ug/l 11400 ug/l 11400 ug/l 12400 ug/l 11400 ug/l 11400 ug/l 11600 ug/l 11700 ug/l 12100 ug/l 7080 ug/l
Chromium Dissolved Lab <1ug/ <1ug/l <1ug/l <1ug/l <1ug/ <1ug/l 1.08 ug/l <1.5ugll <1.5ugll <1ug/l 1.29 b ug/l 1.71 b ug/l <1.0ug/l 1.0 ug/l 2.2 b ug/l 2.5 ugll 1.2 ug/l
Chromium Total Lab <1ug/ <1ug/l <1ug/l 6.3 ug/l 6.72 ugll 3.17 ug/l 4.13 ugll - -- - - - - - -- 28.6 ug/l 55 ugl/l
Cobalt Dissolved Lab - - - - - - - <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.20 ug/l <0.20 ug/l <0.20 ug/l - --
Cobalt Total Lab 0.34 ug/l <0.2ugll 0.23 ug/l 2.98 ug/l 3.17 ugll 1.16 ug/l 1.4 ugll - - - -- - -- - - 5.4 ugll 8.8 ugll
Copper Dissolved Lab 1.59 ug/l <0.7 ugll 0.84 ug/l <0.7 ug/l 0.49 j ug/l 1.7 ugll 0.95 ug/l <0.7 ug/l 0.9 ug/l <0.7 ug/l <0.7 ug/l <0.7 ug/l <0.50 ug/l 0.73 ug/l 0.67 ug/l 18.2 ug/l 7.9 ugll
Copper Total Lab 1.37 ug/l 0.8 ug/l 1.12 ug/l 7.82 ugll 8.71 ugll 6 ugl/l 5.2 ug/l - -- - - - - - -- 72.2 ug/l 99.6 ug/l
Iron Dissolved Lab 78.3 ugll <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l 84.6 b ug/l 99.5 b ug/l <50 ug/l <50 ug/l <50 ug/l <50.0 ug/l <50.0 ug/l 61.4 b ug/l - --
Iron Total Lab 500 ug/l 113 ug/l 336 ug/l 4200 ug/l 4450 ug/l 1600 ug/l 2000 ug/l - - - - - - - -- 6400 ug/l 29800 ug/l
Lead Dissolved Lab - - - - - - - - -- - - - - - -- - --
Lead Total Lab <0.5ug/l <0.5ugll <0.5ugll 1.82 ug/l 1.97 ug/l 1.78 ug/l 1.5 ug/l <0.5ug/l <0.5ug/l <0.5ugll <0.5ugl/l <0.5ugl/l <0.50 ug/l <0.50 ug/l <0.50 ug/l 5.6 ug/l 6.1 ug/l
Magnesium Total Lab 6680 ug/l 6580 ug/l 6950 ug/l 8230 ug/l 8040 ug/l 6520 ug/l 6850 ug/l 6520 ug/l 6350 ug/l 6330 ug/l 6880 ug/l 6640 ug/l 6600 ug/l 6600 ug/l 6700 ug/l 5700 ug/l 6830 ug/l
Manganese Dissolved Lab 66.1 ug/l 56.5 ug/l 51.1 ug/l 71 ugll 73.4 ugll 68.1 ug/l 67.1 ug/l 58.4 ugll 58 ug/l 48.5 ugl/l 41.5 ug/l 41.4 ugll 39.4 ug/l 41.3 ugll 41.0 ug/l - --
Manganese Total Lab 75.5 ugll 61.2 ug/l 71.2 ugl/l 227 ugll 220 ug/l 116 ugll 122 ugll -- -- - -- - -- - -- 330 ug/l 584 ugll
Mercury Total Lab 0.0011 ug/l < 0.0005 ug/l <0.0005 ug/l 0.0025 ug/l 0.0014 ug/l 0.0013 ug/l 0.0014 ug/l <0.0005 ug/l <0.0005 ug/l <0.0005 ug/l <0.0005 ug/l <0.0005 ug/l <0.00050 ug/l 0.00058 ug/l <0.00050 ug/l 0.0181 ugll 0.0288 ugl/l
Mercury methyl Total Lab <0.0001 ug/l < 0.0001 ug/l < 0.0001 ug/l <0.0001 ug/l <0.0001 ug/l <0.0001 ug/l <0.0001 ug/l - - - - - - - -- 0.000043 ug/l 0.000130 ug/l
Molybdenum Dissolved Lab 1.08 ug/l 1.09 b ug/l 0.92 ug/l 0.92 ug/l 0.95 ug/l 1.1 ug/l 1.02 ug/l 0.99 ug/l 0.83 ug/l 0.73 ug/l 0.65 ug/l 0.66 ug/l 0.60 ug/l 0.64 ug/l 0.67 ug/l <5ugl/l 8.8 ugl/l
Molybdenum Total Lab 1.02 ug/l 1.22 ug/l 0.87 ug/l 0.94 ug/l 1.06 ug/l 1.11 ugl/l 1.06 ug/l - - - -- - -- - -- 12.4 * ugll 12.1 ugl/l
Nickel Dissolved Lab 0.89 ug/l 0.9 ug/l <0.6 ugl/l <0.6 ugl/l <0.6 ug/l <0.6 ugl/l <0.6 ugl/l < 0.6 ug/l < 0.6 ug/l <0.6 ugl/l < 0.6 ug/l <0.6 ug/l <0.50 ug/l <0.50 ug/l <0.50 ug/l <2ug/l 3 ugll
Nickel Total Lab 1.73 ug/l 0.82 ug/l 1.05 ug/l 10.9 ug/l 11.8 ug/l 4.54 ugll 5.06 ug/l - - - -- - -- - - 9.6 ugll 40.2 ugll
Palladium Total Lab <0.5ug/l <0.5ugll <0.5ugll <0.5ugll <0.5ug/l <0.5ugl/l <0.5ugl/l - -- - - - - - -- <25ug/l <0.1ug/l
Platinum Total Lab <0.5ug/l <0.5ugll <0.5ugll <0.5ugll <0.5ug/l <0.5ugl/l <0.5ugl/l - -- - - - - - -- <25ug/l <0.02 ug/l
Potassium Total Lab 1430 ugll 1500 ug/l 1190 ug/l 1820 ugl/l 1810 ug/l 1620 ug/l 1670 ug/l 1260 ugll 1280 ugll 1160 ug/l 1170 ugll 1140 ug/l 1100 ug/l 1200 ug/l 1200 ug/l 2100 * ug/l 6870 ug/l
Selenium Dissolved Lab <1ug/ <1ug/l <1ug/l <1ug/l 0.4 jugl/l <1ug/l <1ug/l <1ug/ <1ug/ <1ug/l <1ug/ <1ug/l <1.0ug/l <1.0ug/l <1.0ug/l <2ug/l <2ugl/l
Selenium Total Lab <1ug/ <1ug/l <1ug/l <1ug/l 0.57 jug/l <1ug/l <1ugll -- -- - -- - -- - -- <2ugll <2ugl
Silver Dissolved Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ug/l <0.2ugl/l <0.20 ug/l <0.20 ug/l <0.20 ug/l <1ug/l <1ug/
Silver Total Lab <0.2ug/l <0.2ugll <0.2ugll <0.2ugll <0.2ug/l <0.2ugl/l <0.2ugl/l - -- - - - - - -- <1ug/l <1ug/
Sodium Total Lab 4970 ugll 4600 ug/l 4330 ug/l 5410 ug/l 5340 ug/l 4750 ug/l 4980 ug/l 4160 ug/l 4210 ugll 3860 ug/l 4070 ug/l 3890 ug/l 3800 ug/l 3900 ug/l 4000 ug/l 9500 ug/l 12000 ug/l
Strontium Total Lab 34.7 ugll 32.9 ug/l 33.1 ug/l 47.3 ug/l 47.5 ugll 37.2 ugll 40 ug/l -- -- - -- - -- - -- 37.7 ugll 65.1 ugll
Thallium Total Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ug/l <0.2ugl/l <0.20 ug/l <0.20 ug/l <0.20 ug/l <2ug/l <2ugl/l
Titanium Total Lab 21 ug/l <10 ug/l 11 ugll 120 ug/l 130 ug/l 52 ugll 66 ug/l - -- - - - - - -- 620 * ug/l 1040 ug/l
Vanadium Dissolved Lab - - - - - - - <10 ug/l <10 ug/l <10 ug/l <5ugl/l <5ugl/l <5.0 ug/l <5.0ugll <5.0ug/l - --
Zinc Dissolved Lab 7.66 ug/l <6 ug/l <6 ug/l <6 ug/l <6 ug/l 10.2 ug/l 7.7 ugll <6 ug/l <6 ug/l <6 ug/l <6 ug/l <6 ugl/l <6.0ug/l <6.0ugl/l 7.0 ug/l <10 ug/l <25ug/l
Zinc Total Lab <6 ug/l <6 ug/l <6 ug/l 13.4 ug/l 12.3 ug/l 10.5 ug/l 8.26 ug/l - -- - - - - - -- 11.8 ug/l 46.3 ug/l
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Water Analytical Data Summary

Table 1

Polymet Mining Company

Location MW-05-09 MW-05-09 MW-05-09 MW-05-09 MW-05-09 MW-05-09 MW-05-09 MW-05-09 MW-05-09 MW-05-09 MW-05-09 MW-05-09 MW-05-09 MW-05-09 MW-05-09
Date 3/17/2009 5/5/2010 7/29/2010 10/7/2010 3/24/2011 4/26/2011 7/21/2011 10/5/2011 11/2/2011 12/6/2011 1111/2012 2/13/2012 3/1/2012 4/9/2012 5/8/2012
Sample Type N N N N N FD N N N N N N N N N FD N
Analysis
Fraction | Location
General Parameters
Alkalinity, bicarbonate, as CaCO3 NA Lab - 20.4 mg/l 18.6 mg/l 17.1 mg/l 20.3 mg/l 20.7 mg/l 16.4 mg/l 18.5 mg/l 15.8 mg/l - - - - - - - --
Alkalinity, carbonate, as CaCO3 NA Lab - <10 mg/l <10 mg/l <10 mg/l <10 mg/l <10 mg/l <10 mgl/l <10 mg/l <10 mg/l - - - - - - - --
Alkalinity, total NA Lab 23.7 mg/l 20.4 mg/l 18.6 mg/l 17.1 mgll 20.3 mg/l 20.7 mg/l 16.4 mg/l 18.5 mg/l 15.8 mg/l 16.7 mg/l 16 mgll 15.2 mg/l 13.9 mg/l 14.6 mg/l 16.1 mg/l 16.0 mg/l 16.3 mg/l
Biochemical Oxygen Demand (5-day) NA Lab - <24 mgll <3 mgll <24 mgll <24 mgll <24 mgll <4 mgll <4 mgl/l <24 mgll - - - - - - - --
Carbon, dissolved organic NA Lab - 4.1 mg/l 4.7 mg/l 4.0 mg/l 3.9 mgll 3.8 mgll 4.7 hmgll 5.3 mgll 4.6 mg/l 4.1 mg/l 3.9 mg/l 3.4 mgll 3.1 b mg/l 2.86 b mg/l 3.0 mg/l 3.1 mgll 3.9 mg/l
Carbon, total organic NA Lab 4.4 mg/l 5.0 mg/l 3.9 mg/l 3.6 mg/l 4.2 mg/l 4.0 mg/l 3.7 hmgl/l 6.3 mg/l 4.0 mg/l 4.5 mg/l 4.1 mg/l 3.0 mg/l 2.78 b mg/l 2.47 mgll 2.6 mg/l 2.7 mgll 3.5 mgll
Chemical Oxygen Demand NA Lab 23.9 mg/l 21.9 mg/l 12 mg/l 22.5 mg/l 32.2 mgll 28.4 mgll 19.2 h mg/l 24 mg/l 35.2 mgll 25 mgl/l 26.4 mg/l <10 mg/l 16.5 mg/l 16.5 mg/l 20.6 mgl/l 11.7 mg/l <10.0 mg/l
Chloride NA Lab <0.5mgll <0.5mgll <0.5mgl/l <0.5mgl/l <0.5mgll <0.5mgll <0.5hmg/l <0.5mgll 0.53 mgll <0.5mgll <0.5mgl/l <0.5mg/l 0.93 mg/l <0.5mgl/l <0.50 mg/l <0.50 mg/l <0.50 mg/l
Cyanide NA Lab <0.02 mg/l <0.0100 mgl/l <0.02 mg/l <0.02 mg/l - - <0.0100 mg/l <0.0100 mg/l <0.0100 mg/l - - - - -- -- - --
Dissolved oxygen NA Field 3.71 mgll 12.1 mg/l 11.8 mg/l 7.6 mg/l 2.84 mg/l - 10.3 mg/l 9.9 mg/l 10.6 mgl/l 8.50 mg/l 10.74 mg/l 11.22 mgl/l 11.09 mg/l 11.9 mg/l 11.45 mgl/l - 11.72 mgl/l
Fluoride NA Lab < 0.1 mg/l < 0.1 mg/l < 0.1 mg/l < 0.1 mg/l < 0.1 mg/l <0.1mg/l <0.1 hmg/l <0.1mg/l < 0.1 mg/l <0.1mg/l <0.1 mg/l <0.1mg/l <0.1mg/l <0.1mg/l <0.10 mg/l <0.10 mg/l <0.10 mg/l
Hardness, total, as CaCO3 NA Lab 23.0 mg/l 23 mg/l 24.2 mg/l 25.8 mg/l 28.8 mgl/l 29 mg/l 26.4 mg/l 75.1 mgll 40.4 mg/l 33.2 mgll 36.2 mg/l 27.5 mgll 21.2 mg/l 19.6 mg/l 27.2 mgl/l 28.1 mgl/l 11.0 mg/l
Nitrate + Nitrite, as N NA Lab 0.11 mg/l 0.18 mg/l 0.18 mg/l 0.35 mg/l 0.22 mg/l 0.23 mgll 0.21 hmgl/l 0.13 mg/l 0.21 mgll 0.2 mgll 0.27 mgl/l 0.25 mg/l 0.24 mg/l 0.25 mg/l 0.39 mg/l 0.33 mg/l 0.19 mg/l
Nitrogen, ammonia (NH3), as N NA Lab < 0.1 mg/l <0.05 mg/l 0.15 b mg/l <0.05 mg/l <0.05 mg/l <0.05 mg/l < 0.1 hmg/l <0.1mg/l <0.1mg/l <0.1mg/l < 0.1 mg/l <0.1mg/l <0.1mg/l <0.1mgl/l 0.099 mg/l <0.050 mg/l < 0.050 mg/I
pH NA Lab 6.8 pH units 6.9 pH units 7.1 pH units 6.9 pH units 6.5 pH units 6.5 pH units - 6.9 pH units 7.1 pH units -- - -- -- - - -- -
pH NA Field 8.01 pH units 8.37 pH units 9.20 pH units 7.3 pH units 6.82 pH units -- 6.39 pH units 6.2 pH units 7.4 pH units 6.32 pH units 7.77 pH units 7.81 pH units 6.55 pH units 8.06 pH units 7.1 pH units -- 6.62 pH units
Phosphorus, total NA Lab 0.12 mg/l <0.1mgP/L 0.13 mg P/L 0.12 mg P/L 0.22 mg P/L 0.18 mg P/L 0.12hmg PIL 1.75 mg P/L 0.52 mg P/L - - - - - -- - --
Redox (oxidation potential) NA Field 203 mvV 493 mV 365 mV 257 mV 248 mV - 431 mV 505 mV 399 mV 369 mV 459 mV 480 mV 399 mV 436 mV 367 mV - 318 mV
Solids, total dissolved NA Lab - 102 mg/l 52 mgl/l 95 mgl/l 81.9 mgll 71.9 mgll 98 mgl/l 114 mg/l 94 mgl/l 202 mgl/l 125 mg/l 76 mg/l 78 mgl/l 88 h mg/l 85.0 mgl/l 77.0 mgll 75.0 mg/l
Specific Conductance @ 250C NA Field 80 umhos/cm 70 umhos/cm 63.2 umhos/cm 76.4 umhos/cm 66 umhos/cm - 49.7 umhos/cm 24 umhos/cm 50 umhos/cm 53 umhos/cm 56.4 umhos/cm 52 umhos/cm 52 umhos/cm 46.1 umhos/cm 77.1 umhos/cm - 5.7 umhos/cm
Sulfate NA Lab 7.38 mgll 12.6 mg/l 8.99 mg/l 16.9 mg/l 11.6 mg/l 11 mg/l 11.8 h mg/l 8.74 mgll 7.17 mgll 9.54 mgl/l 11 mg/l 9.81 mgl/l 8.83 mgl/l 7.82 mgl/l 19.7 mg/l 19.6 mg/l 8.6 mgl/l
Temperature, degrees C NA Field 4.7deg C 5.9deg C 10.03 deg C 14.1deg C 5.3degC - 5.51deg C 17.3deg C 13.4deg C 11.35deg C 11.78 deg C 9.29deg C 11.36 deg C 8.92deg C 10.03deg C - 10.13deg C
Turbidity NA Field 133 NTU 1NTU 470 NTU 54.7 NTU 18 NTU - 148.9 NTU 860.0 NTU 339.4 NTU 140.40 NTU 311.8 NTU 105.6 NTU 85.6 NTU 41.4NTU 24.5NTU - 13NTU
Water Elevation, ft/MSL NA Field 1608.31 1609.77 - 1607.54 1608.74 - 1611.14 1607.1 1607.34 - 1606.48 1606.31 1606.06 1605.98 1608.26 - 1610.34
Metals
Aluminum Dissolved Lab 373 ug/l 154 ug/l 296 ug/l 511 ug/l 466 ug/l 411 ug/l 311 ug/l 214 ug/l 102 ug/l 139 ug/l 135 ug/l 205 ugl/l 225 ugl/l 258 ugl/l 353 ug/l 301 ug/l 306 ug/l
Aluminum Total Lab 4200 ug/l 5360 ug/l 6550 ug/l 5620 ug/l 9940 ug/l 9950 ug/l 5940 ug/l 32300 ug/l 16500 ug/l - - - - -- -- - --
Antimony Dissolved Lab - - - - - - - - - <0.5ugll <0.5ug/l <0.5ugll < 0.50 ug/l <0.5ugll <0.50 ug/l <0.50 ug/l <0.50 ug/l
Antimony Total Lab <0.5ugll 0.52 ug/l <0.5ug/l <0.5ug/l <0.5ugl/l <0.5ugl/l <0.5ug/l <0.5ugl/l <0.5ugl/l - - - - - - - --
Arsenic Dissolved Lab - - <1ug/ <1ug/ <0.5ugll <0.5ugll <0.5ugll <0.5ugll <0.5ugll <0.5ugll <0.5ug/l <0.5ugl/l <0.50 ug/l <0.5ugl/l <0.50 ug/l <0.50 ug/l <0.50 ug/l
Arsenic Total Lab <2ug/l 1.84 ug/l 1.88 ug/l 1.82 ug/l 3.25 ug/l 3.34 ug/l 2.18 ug/l 2.38 ug/l 5.84 ug/l - - - - - - - --
Barium Dissolved Lab - - - - - - - - - - - - - - - - --
Barium Total Lab 59.2 ug/l 65.6 ug/l 71.2 ugl/l 66.2 ug/l 98.4 ug/l 99.2 ug/l 71.3 ugll 301 ug/l 159 ug/l 133 ug/l 121 ug/l 79.4 ug/l 46.8 ugl/l 44.8 ugll 43.2 ug/l 45.6 ugl/l 19.6 ugl/l
Beryllium Total Lab <0.2ugll <0.2ugll 0.22 ug/l 0.2 ug/l 0.31 ug/l 0.31 ug/l <0.2ug/l 0.84 ug/l 0.53 ug/l 0.43 ug/l 0.32 ug/l 0.23 ug/l <0.20 ug/l <0.2ug/l <0.20 ug/l <0.20 ug/l <0.20 ug/l
Boron Dissolved Lab - - - - - - - <50 ug/l <50 ug/l - - - - - - - --
Boron Total Lab <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50.0 ug/l <50 ug/l <50.0 ug/l <50.0 ug/l <50.0 ug/l
Cadmium Dissolved Lab <0.2ugll <0.2ugll <0.2ugll 0.21 ug/l <0.2ugll <0.2ugll <0.2ugll <0.03 ug/l <0.2ugll <0.2ugll <0.2ug/l <0.2ugl/l <0.20 ug/l <0.2ug/l <0.20 ug/l <0.20 ug/l <0.20 ug/l
Cadmium Total Lab <0.2ugll 0.28 ug/l <0.2ugll 0.22 ug/l <0.2ugll <0.2ugl/l <0.2ug/l 0.37 ug/l 0.29 ug/l - - - - - - - --
Calcium Total Lab 5190 ug/l 5090 ug/l 4820 ug/l 5960 ug/l 5610 ug/l 5640 ug/l 5490 ug/l 12600 ug/l 7010 ug/l 6240 ug/l 7370 ug/l 5800 ug/l 4800 ug/l 4320 ugll 6500 ug/l 6800 ug/l 2700 ug/l
Chromium Dissolved Lab 1.7 b ugl/l <1ug/l 2.2 ugl/l 2.86 ug/l 1.31 ug/l 1.29 ug/l 1.66 ug/l <1ug/l <1ug/l <1.5ugll <1ug/ 1.99 ugl/l <1.0ug/l <1ug/ 1.8 ug/l 1.6 ug/l 1.8 b ug/l
Chromium Total Lab 8.5 ug/l 12.4 ug/l 16.6 ug/l 12.9 ug/l 20.6 ug/l 21.5ug/l 13.4 ug/l 50.6 ug/l 39.7 ug/l - - - - - - - --
Cobalt Dissolved Lab - - - - - - - - - 0.29 ug/l <0.2ugll <0.2ugll < 0.50 ug/l <0.2ugll 0.22 ug/l <0.20 ug/l 0.21 ug/l
Cobalt Total Lab 2.9 ugl/l 3.1 ugll 4.88 ug/l 2.83 ugll 4.76 ug/l 4.93 ugl/l 3.49 ug/l 23 ug/l 10.6 ugl/l - - - - - - - --
Copper Dissolved Lab 3.2 ugll 5.6 ug/l 12.9 ug/l 8.1 ugll 6.14 * ug/l 9.78 * ug/l 3.26 ug/l 4.56 ug/l 4.26 ug/l 3.7 ugll 4.34 ug/l 2.88 ug/l 2.8 ugll 2.13 ug/l 2.5 ugll 2.6 ug/l 3.3 ug/l
Copper Total Lab 13.9 ug/l 21 ug/l 16.8 ug/l 17.9 ug/l 36 ug/l 37.7 ug/l 17.4 ugll 81.9 ug/l 43.8 ugll - - - - - - - --
Iron Dissolved Lab - - 394 ug/l 685 ug/l 540 ug/l 455 ug/l 342 ug/l 254 ugll 126 ug/l 265 b ug/l 160 ug/l 262 ugl/l 269 ugl/l 304 ug/l 424 ugll 380 ug/l 328 ugl/l
Iron Total Lab 5210 ug/l 6320 ug/l 8600 ug/l 5470 ug/l 12400 ug/l 12500 ug/l 7530 ug/l 44400 ugll 21500 ug/l - - - - -- -- - --
Lead Dissolved Lab - - - - - - - - - - - - - - - - --
Lead Total Lab 1.7 ug/l 2.09 ug/l 2.15 ugll 1.76 ug/l 7.62 ug/l 7.68 ug/l 2.75 ugll 11.5 ug/l 6.38 ug/l 5.31 ug/l 4.06 ug/l 2.43 ug/l 1.3 ug/l 1.21 ug/l 1.7 ug/l 1.4 ug/l 0.54 ug/l
Magnesium Total Lab 2430 ug/l 2500 ug/l 2960 ug/l 2640 ug/l 3600 ug/l 3620 ug/l 3080 ug/l 10600 ug/l 5550 ug/l 4290 ug/l 4310 ug/l 3160 ug/l 2300 ug/l 2130 ug/l 2600 ug/l 2700 ug/l 1000 ug/l
Manganese Dissolved Lab - 16.5 ug/l 30.2 ug/l 36.7 ugll 23.7 ugll 23.4 ugll 12.7 ug/l 11.1 ug/l <10 ug/l 10.2 ug/l 7.67 ugll 8.05 ug/l 13.2 ugll 8.7 ugll 12.8 ugl/l 12.4 ugll 10.5 ugl/l
Manganese Total Lab 497 ugll 257 ugll 377 ugll 194 ug/l 266 ug/l 266 ugl/l 225 ugl/l 1770 ug/l 672 ug/l - - - - - - - --
Mercury Total Lab 0.0126 ug/l 0.0197 ug/l 0.0192 ug/l 0.0185 ugl/l 0.0181 ugll 0.0202 ug/l 0.0150 ug/l 0.0876 ugll 0.0286 ug/l 0.0263 ugll 0.0218 ugl/l 0.0103 ug/l 0.0072 ugll 0.0063 ug/l 0.0058 ug/l 0.0052 ug/l 0.0052 ug/l
Mercury methyl Total Lab 0.00019 ug/l <0.0001 ug/l 0.00052 ug/l 0.00012 ug/l - - <0.0001 ug/l <0.0001 ug/l <0.0001 ug/l - - - - -- -- - --
Molybdenum Dissolved Lab 2.0 ug/l 1.99 ug/l 2.26 ug/l 1.89 ug/l 4.76 ug/l 3.93 ug/l 2.81 ugll 2.78 ugll 2.46 ug/l 2.58 ug/l 1.56 ugl/l 1.59 ugl/l 1.8 ug/l 1.83 ugl/l 1.4 ug/l 1.3 ug/l 2.0 ug/l
Molybdenum Total Lab 4.6 ug/l 3.96 ug/l 4.02 ug/l 3.12 ugll 5.65 ug/l 5.46 ug/l 4.81 ug/l 1 ug/l 6.46 ug/l - - - - - - - --
Nickel Dissolved Lab 1.7 ug/l 1.93 ug/l 2.56 ug/l 3.14 ugll 2.77 ugll 1.93 ug/l 1.36 ug/l 1.32 ug/l 1.06 ug/l 1.21 ug/l 0.97 ug/l 1.54 ugll 1.3 ug/l 0.96 ug/l 1.4 ug/l 1.3 ug/l 1.4 ug/l
Nickel Total Lab 8.2 ug/l 10.1 ug/l 11.2 ug/l 8.53 ug/l 16 ug/l 16.7 ugl/l 10.8 ugl/l 45.2 ugll 30.2 ug/l - - - - - - - --
Palladium Total Lab < 0.30 ug/l < 0.50 ug/l <0.5ug/l <0.5ug/l <0.5ugl/l <0.5ugl/l <0.5ugl/l <0.5ugl/l <0.5ugl/l - - - - - - - --
Platinum Total Lab < 0.30 ug/l < 0.50 ug/l <0.5ug/l <0.5ug/l <0.5ugl/l <0.5ugl/l <0.5ugl/l <0.5ugl/l <0.5ugl/l - - - - - - - --
Potassium Total Lab 1720 ug/l 1890 ug/l 1830 ug/l 2010 ug/l 2670 ug/l 2620 ug/l 1830 ugll 5010 ug/l 3240 ug/l 2810 ug/l 2530 ug/l 1900 ug/l 1500 ug/l 1470 ugll 1600 ug/l 1700 ug/l 870 ug/l
Selenium Dissolved Lab <1ug/l <1ug/l <1ug/ <1ug/ <1ug/l <1ug/l <1ug/ <0.2ugll <1ug/l <1ug/l <1ug/ <1ug/l <1.0ug/l <1ug/ <1.0ug/l <1.0ug/l <1.0ug/l
Selenium Total Lab <1ug/l <1ug/l <1ug/ <1ug/ <1ug/l <1ug/l <1ug/ 0.59 j ug/l <1 ug/l - - - - - - - --
Silver Dissolved Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugl/l <0.50 ug/l <0.2ug/l <0.20 ug/l <0.20 ug/l <0.20 ug/l
Silver Total Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugl/l <0.2ugl/l <0.2ug/l <0.2ugl/l <0.2ugl/l - - - - - - - --
Sodium Total Lab 6210 ug/l 9480 ug/l 7420 ug/l 7250 ug/l 10200 ug/l 10300 ug/l 8170 ug/l 10200 ug/l 6270 ug/l 6870 ug/l 5190 ug/l 4870 ug/l 4000 ug/l 3890 ug/l 5500 ug/l 5700 ug/l 6700 ug/l
Strontium Total Lab 31.1 ug/l 33 ug/l 32.2 ugll 38.1 ugll 41 ug/l 41 ug/l 35 ugl/l 98.1 ug/l 59.4 ug/l - - - - - - - --
Thallium Total Lab <0.4 ugl/l <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugl/l <0.20 ug/l <0.2ug/l <0.20 ug/l <0.20 ug/l <0.20 ug/l
Titanium Total Lab 175 ug/l 220 ug/l 340 ug/l 190 ug/l 390 ug/l 390 ug/l 270 ug/l 1300 ug/l 850 ug/l - - - - - - - --
Vanadium Dissolved Lab - - - - - - - - - <10 ug/l <10 ug/l <10 ug/l <5.0ugll <5ugl/l <5.0ug/l <5.0ugll <5.0 ug/l
Zinc Dissolved Lab 21.2 b ug/l <6 ug/l 18 ug/l 11.8 ug/l 17.6 ug/l 18.1 ug/l 7.14 ugll 6.08 ug/l 7.94 ug/l 11 ugll 6.12 ug/l <6 ugl/l 7.0 b ug/l <6 ugl/l <6.0ug/l 6.7 ugl/l <6.0ug/l
Zinc Total Lab 17 ugll 15.4 ug/l 18.9 ug/l 13.4 ug/l 20.5 ug/l 20.5 ug/l 16.6 ugl/l 64.5 ug/l 44.1 ugll - - - - - - - --
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Table 1
Water Analytical Data Summary
Polymet Mining Company

Location MwW-1 MW-1 MW-1 MwW-1 MW-1 MW-1 MW-1 MW-2 MW-2 MwW-2 MW-2
Date 11/7/2011 12/8/2011 1/9/2012 2/13/2012 3/19/2012 4/18/2012 5/4/2012 11/9/2011 12/6/2011 1/4/2012 3/27/2012
Sample Type N N FD N FD N N N FD N FD N N FD N FD N
Analysis
Fraction | Location
General Parameters
Alkalinity, bicarbonate, as CaCO3 NA Lab -- -- - -- - - - -- - -- - -- - -- -- - -
Alkalinity, carbonate, as CaCO3 NA Lab -- -- - -- - - - -- - -- - -- - -- -- - -
Alkalinity, total NA Lab 94.2 mg/l 86.5 mg/l 86.8 mgl/l 86.3 mg/l 85.9 mg/l 87.9 mg/l 118 mgl/l 96.8 mgl/l 97.2 mg/l 88.0 mg/l 87.9 mgl/l 111 mgl/l 138 mgl/l 138 mgl/l 141 mgl/l 140 mgl/l 126 mgl/l
Biochemical Oxygen Demand (5-day) NA Lab - - - - - - - - - - - - - - - - -
Carbon, dissolved organic NA Lab 3.3 mg/l 2.9 mg/l 3.2 mgll 3.6 mg/l 3.0 mg/l 4.01 b mg/l 4.15 mg/l 3.1 mg/l 2.8 mgll 2.8 mg/l 2.7 mgll 5.2 mgll 6.6 mg/l 7.4 mgll 6.1 mg/l 5.7 mgll 6.5 mg/l
Carbon, total organic NA Lab 2.8 mg/l 3.0 mg/l 3.2 mgll 2.6 mg/l 2.6 mgll 2.61 b mg/l 3.52 mg/l 2.5mgll 2.7 mgll 2.4 mgll 2.3 mgll 5.2 mg/l 5.9 mg/l 6.7 mg/l 5.6 mg/l 5.4 mg/l 5.4 mg/l
Chemical Oxygen Demand NA Lab 10.3 mg/l 13.6 mg/l <10 mg/l <10 mg/l <10 mg/l <10 mg/l <10 mg/l 22.8 mgll 24.6 mg/l <10.0 mg/l <10.0 mg/l 27.4 mgll 25.3 mgl/l 22.5 mgll 20.4 mgl/l 20.9 mg/l 26 mgl/l
Chloride NA Lab 2.26 mgl/l 1.41 mgll 2.41 mg/l 2.28 mgl/l 2.28 mgl/l 1.94 mg/l 1.8 mg/l 1.7 mg/l 1.7 mgll 1.8 mg/l 1.8 mg/l 1.26 mg/l 1.29 mg/l 1.27 mg/l 1.2 mg/l 1.13 mg/l 0.77 mgl/l
Cyanide NA Lab - - - - - - -- - -- - -- - -- - - -- --
Dissolved oxygen NA Field 1.75 mg/l 8.45 mgll - 2.68 mgl/l - 2.37 mg/l 1.86 mg/l 1.73 mgll - 2.1 mgll - 7.12 mg/l 8.02 mgl/l - 8 mg/l -- 10.46 mg/l
Fluoride NA Lab 0.22 mg/l 0.25 mg/l 0.24 mg/l 0.22 mg/l 0.22 mgl/l 0.2 mg/l 0.14 mg/l 0.18 mg/l 0.17 mg/l 0.20 mg/l 0.21 mgl/l <0.1mg/l <0.1mg/l <0.1mg/l <0.1 mg/l < 0.1 mg/l < 0.1 mg/l
Hardness, total, as CaCO3 NA Lab 93.1 mgl/l 88.6 mgll 85.1 mgl/l 82.4 mgll 82.3 mg/l 89.8 mg/l 107 mg/l 92.2 mgl/l 94.2 mgl/l 83.8 mgll 86.0 mg/l 148 mgl/l 143 mgl/l 144 mgl/l 145 mgl/l 148 mgl/l 140 mgl/l
Nitrate + Nitrite, as N NA Lab < 0.1 mg/l < 0.1 mg/l <0.1 mg/l < 0.1 mg/l <0.1 mg/l <0.1 mg/l <0.1 mg/l <0.10 mg/l <0.10 mg/l <0.10 mg/l <0.10 mg/l <0.1mg/l <0.1mg/l <0.1mg/l <0.1mg/l <0.1mgl/l 0.1 b mg/l
Nitrogen, ammonia (NH3), as N NA Lab < 0.1 mg/l 0.12 mg/l 0.11 mg/l <0.1mg/l < 0.1 mg/l < 0.1 mg/l 0.18 mgl/l 0.13 b mg/l 0.19 b mgl/l 0.10 mg/l 0.10 mg/l <0.1mg/l 0.11 mgl/l 0.13 mg/l <0.1 mg/l <0.1mg/l <0.1mg/l
pH NA Lab - - - - -- -- -- - - - - - -- - - -- -
pH NA Field 9.20 pH units 9.11 pH units - 9.34 pH units - 9.41 pH units 10.02 pH units 9.46 pH units - 9.32 pH units - 6.76 pH units 7.34 pH units -- 7.1 pH units - 6.52 pH units
Phosphorus, total NA Lab - - - - - - -- - -- - -- - -- - - -- --
Redox (oxidation potential) NA Field 507 mvV 348 mV - 361 mv - 409 mV 114 mV 311 mV - - - 387 mV 476 mV - 448 mV - 523 mV
Solids, total dissolved NA Lab 163 mg/l 175 mg/l 151 mgl/l 116 mg/l 102 mgl/l 138 mgl/l 151 mg/l 157 mgl/l 152 mgl/l 148 mg/l 152 mgl/l 183 mg/l 209 mgl/l 201 mg/l 188 mg/l 202 mgl/l 179 mgl/l
Specific Conductance @ 250C NA Field 190 umhos/cm 186.7 umhos/cm - 183.8 umhos/cm - 184 umhos/cm 227.6 umhos/cm 190.3 umhos/cm - 143.8 umhos/cm - 245.1 umhos/cm 306.9 umhos/cm - 284.2 umhos/cm -- 257.2 umhos/cm
Sulfate NA Lab 6.65 mgll 6.81 mgll 6.81 mgl/l 6.22 mg/l 6.2 mg/l 6.35 mgl/l 6.4 mgll 5.7 mg/l 5.8 mgll 6.3 mg/l 6.3 mg/l 9.24 mgl/l 8.34 mgl/l 8.34 mgl/l 6.09 mg/l 6.06 mg/l 5.89 mgl/l
Temperature, degrees C NA Field 7.62deg C 10.33 deg C - 4.7deg C - 1.25deg C 10.45deg C 411degC - 517 deg C - 8.71deg C 13.86 deg C - 11.09 deg C -- 8.17 deg C
Turbidity NA Field 3.3NTU 0 NTU - 0.2NTU - 0NTU 0NTU 0 NTU - 0 NTU - 214.2 NTU 75.5 NTU - 59.3 NTU - 134 NTU
Water Elevation, ft/MSL NA Field 1591.56 1591.39 - 1590.97 - 1589.89 1592.45 1593.43 - 1593.07 - 1576.56 1577 - 1575.65 - 1577.68
Metals
Aluminum Dissolved Lab 47.3 ug/l 26.4 ug/l <25ugl/l <25 ug/l <25 ugl/l < 25.0 ug/l <20 ug/l <20.0 ug/l < 20.0 ug/l <20.0 ug/l <20.0 ug/l 6510 ugl/l <25 ug/l <25 ug/l <25ug/l <25ug/l <20 ug/l
Aluminum Total Lab - - - - - - - -- - -- - - - - - - -
Antimony Dissolved Lab <0.5ugll <0.5ugll <0.5ug/l <0.5ugll <0.5ug/l < 0.50 ug/l <0.5ug/l <0.50 ug/l < 0.50 ug/l <0.50 ug/l <0.50 ug/l <0.5ugl/l <0.5ugl/l <0.5ugl/l <0.5ugl/l <0.5ugl/l <0.5ugl/l
Antimony Total Lab - - - - - - - - - - - - -- - - -- --
Arsenic Dissolved Lab 1.25 ug/l 0.97 ug/l 0.98 ug/l 1.02 ug/l 1.01 ug/l 0.86 ug/l 0.92 ug/l 0.85 ug/l 0.74 ug/l 0.92 ug/l 0.94 ug/l 3.17 ug/l <0.5ugl/l <0.5ugl/l <0.5ugl/l <0.5ugl/l <0.5ugl/l
Arsenic Total Lab - - - - - - - -- - -- - - - - - - -
Barium Dissolved Lab - - - - - - - - - - - - -- - - - -
Barium Total Lab 15.9 ug/l 14.1 ug/l 13.9 ug/l 11.2 ug/l 11.2 ug/l 11.6 ug/l 25.3 ugll 15.9 ug/l 16.1 ug/l 10.8 ug/l 10.9 ug/l 154 ug/l 83.4 ug/l 83.6 ug/l 80.2 ug/l 81.1 ug/l 99.8 ug/l
Beryllium Total Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll < 0.20 ug/l <0.2ugll <0.20 ug/l < 0.20 ug/l <0.20 ug/l <0.20 ug/l 0.35 ug/l <0.2ug/l <0.2ugl/l <0.2ugl/l <0.2ug/l <0.2ug/l
Boron Dissolved Lab - - - - - - - - - - - - -- - - - -
Boron Total Lab 70.6 ug/l 69.9 ug/l 66.4 ug/l 77 ugll 72 ugll 65.6 ug/l 61.7 ug/l 61.7 ug/l 61.9 ug/l 63.4 ug/l 60.1 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l
Cadmium Dissolved Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll < 0.20 ug/l <0.2ug/l <0.20 ug/l < 0.20 ug/l <0.20 ug/l <0.20 ug/l <0.2ugl/l <0.2ug/l <0.2ugl/l <0.2ugl/l <0.2ug/l <0.2ug/l
Cadmium Total Lab - - - - - - - -- - -- - - - - - - -
Calcium Total Lab 26600 ug/l 25000 ug/l 24000 ug/l 22000 ug/l 22000 ug/l 24300 ug/l 32900 ug/l 26600 ug/l 27200 ug/l 22800 ug/l 23700 ug/l 34800 ug/l 35100 ug/l 35500 ug/l 34900 ug/l 35600 ug/l 33100 ug/l
Chromium Dissolved Lab <1.5ugll 1.36 ug/l <1ug/ <1ug/l <1ug/ < 1.0 ug/l <1ug/ <1.0ugll <1.0ug/l 2.0 ugl/l 1.9 b ug/l 19.3 ug/l <1ug/ <1ug/l <1ug/l <1ug/l <1ug/l
Chromium Total Lab - - - - - - - -- - -- - - - - - - -
Cobalt Dissolved Lab <0.2ugll <0.2ugll <0.2ugll <0.2ugll <0.2ugll < 0.50 ug/l <0.2ugll <0.20 ug/l < 0.20 ug/l <0.20 ug/l < 0.20 ug/l 5.95 ug/l 1.77 ugll 1.71 ugll 1.75 ugll 1.77 ugll 1.09 ug/l
Cobalt Total Lab - - - - - - - - - - - - -- - - - -
Copper Dissolved Lab 1.39 ug/l 0.94 b ug/l 0.89 b ug/l 0.84 ug/l 1.99 ug/l <0.70 ug/l 3.85 ugll 0.64 ug/l 1.5 ug/l 1.1 ug/l 0.81 ug/l 21 ug/l 7 *ugll 3.48 * ugl/l 3.17 ug/l 2.93 ug/l 3.51 ug/l
Copper Total Lab - - - - - - - - - - - - -- - - -- --
Iron Dissolved Lab 66 ug/l <50 ug/l <50 ug/l 59 ug/l <50 ug/l <50.0 ug/l <50 ug/l <50.0 ug/l <50.0 ug/l 90.3 b ug/l 76.0 b ug/l 11600 ug/l <50 ug/l <50 ug/l <50 ug/l <50 ug/l 60.9 ug/l
Iron Total Lab - - - - - - - -- - -- - - - - - - -
Lead Dissolved Lab - - - - - - - - - - - - -- - - - -
Lead Total Lab <0.5ugll <0.5ugll <0.5ug/l <0.5ugll <0.5ug/l < 0.50 ug/l <0.5ugll <0.50 ug/l < 0.50 ug/l <0.50 ug/l < 0.50 ug/l 4.75 ugll 1.26 ugl/l 1.03 ug/l 0.86 ug/l 0.88 ugl/l 1.95 ugl/l
Magnesium Total Lab 6480 ug/l 6360 ug/l 6110 ug/l 6680 ug/l 6650 ug/l 7100 ug/l 6140 ug/l 6300 ug/l 6400 ug/l 6500 ug/l 6500 ug/l 14800 ug/l 13500 ug/l 13500 ug/l 14100 ug/l 14400 ug/l 14000 ug/l
Manganese Dissolved Lab 60.3 ug/l 65.4 ug/l 66.4 ug/l 71.6 ug/l 72.6 ugll 79.4 ugll 28.1 ug/l 42.1 ug/l 41.1 ug/l 45.6 ug/l 44.5 ugll 1450 ugl/l 1770 ug/l 1770 ug/l 1900 ug/l 1920 ug/l 1630 ug/l
Manganese Total Lab - - - - - - - - - - - - - - - - -
Mercury Total Lab < 0.0005 ug/l < 0.0005 ug/l < 0.0005 ug/l <0.0005 ug/l <0.0005 ug/l <0.0005 ug/l < 0.0005 ug/l <0.00050 ug/l <0.00050 ug/l <0.00050 ug/l <0.00050 ug/l 0.0113 ugll 0.0029 ug/l 0.0029 ug/l 0.0018 ug/l 0.0020 ug/l 0.0028 ug/l
Mercury methyl Total Lab - - - - - - - - -- - -- - -- - - -- --
Molybdenum Dissolved Lab 4.57 ug/l 2.26 ug/l 2.29 ugll 2 ugl/l 1.97 