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this well remained consistent with previous quarters. An inspection was completed on the area
surrounding well site and no concerns were found and pavement was found to be intact.
Mercury increased at MW-702 QAL, a well inside the cut-off wall. Mercury is known to be present
in atmospheric deposition and the results may be a natural occurrence from precipitation and
snow melt. Turbidity was anomalously high and unstable during sampling. It is possible that this
turbidity caused anomalously high mercury concentrations due to inefficient filtering of
particulate matter. Because of the high turbidity, and because mercury cross-contamination is
fairly common, Eagle will compare the Q1 results to the upcoming Q2 sampling results. If turbidity,
mercury and/or other trace metals continue to have anomalously high values, re-development of
this well will be considered.

The following groundwater conditions continued to be observed through quarterly sampling:

Eagle employees use a gravel roadway from the mill property to the Water Treatment Plant
(WTP) that traverses the cut-off wall and passes by the Fenton’s reactor area. The roadway has
historically been treated with sand/salt mixtures. The typical salt used contains 98% NaCl with
0.81% SO4and 0.31% Ca. The salt contributed solutes to shallow groundwater and soils in the
vicinity of the cut-off wall and can affect nutrient cycling (such as for nitrogen/ammonia) and
cation exchange reactions within the affected soil profiles. Salt-impacted water is denser than
fresh water, so it will tend to sink until it reaches an impermeable surface. As this is a potential
confounding factor to interpreting the results in the monitoring water quality in these wells, the
road was closed to vehicle traffic in the winter beginning in 2020/2021. Sand/salt mixtures are
still applied across the Mill and WTP operating areas as necessary for safe access and use.

o Road-salt related parameters at HW-8U, a well outside the cut-off wall remained stable.

o Sodium remains above the benchmark at KMW-5R, a well located near the Coarse Ore
Storage Area (COSA) where salt is applied on the roadway regularly throughout the
winter.

o Chloride, nitrate, and sodium at MW-701 QAL remained above benchmark values in Q1
2024.

o Calcium at MW-703 DBA was elevated above benchmark for the second consecutive
quarter in Q1 2024.

o Chloride concentrations continued to decrease from Q3 2023 but remained above the
benchmark values at MW-704 UFB and MW-704 QAL, a well nest located outside of the
cutoff wall, in an area where road salt has been applied in the winter for safety and
accessibility. This area is also near the site of the new zero liquid discharge (ZLD) water
treatment plant. Construction of this building occurred throughout 2022 and is ongoing.
We expect this well nest to continue to be influenced by local construction activities and
salt applications.

o Six parameters remained greater than benchmark at MW-704 LLA for the last several
quarters. In Q1, all salt related parameters increased, as could be expected due to excess
rainfall, whereas bicarbonate alkalinity remained relatively stable. This well is located
outside the cut-off wall and is installed in the lower bedrock.

o Sodium has decreased at MW-705 QAL after being stable for the past three quarters.

This location is also in the vicinity of the water treatment plant area and appears to be

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.

** https://nadp.slh.wisc.edu/networks/mercury-deposition-network/
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influenced by construction, road maintenance activities such as road salt application and
vehicle traffic, which may result in residual solutes related to surface disturbances.

o Seven parameters remained relatively stable, but greater than the benchmarks, at MW-
705 UFB in Q1 2024. This well is outside the cut-off wall and is installed in the upper
fractured bedrock zone.

Effectiveness of The Cut-off Wall

Special Permit condition F-9 requires Eagle to monitor the effectiveness of the cut-off wall in terms of
hydraulic containment and report the results quarterly. This condition includes the requirement for
collecting and analyzing water levels in wells, Wetland EE (HMP-009), and in the HTDF in comparison to
predicted water levels; comparisons of groundwater quality between upgradient and downgradient wells,
and analysis of the water balance of the facility to aid in the evaluation of the data. Due to frozen
conditions, HMP-009 water elevation was unable to be recorded in Q1 2024.

Water Level Evaluation

The groundwater elevation at MW-704 QAL is 1.94 feet higher than the observed water level
reported at leachate monitoring location MW-701 QAL, and the water level at MW-701 QAL is
0.92 feet higher than the HTDF. At present, shallow groundwater has an inward gradient toward
the HTDF.

The groundwater level MW-703 QAL is 3.99 feet higher than observed at leachate monitoring
location MW-702 QAL, indicating that shallow groundwater has an inward gradient toward the
HTDF. However, the water level at MW-702 QAL is 0.45 feet lower than the HTDF..

Water Quality Evaluation

The parameter sulfate is useful as a potential indicator for HTDF water quality. The concentrations
of sulfate in all the wells are an order of magnitude lower than concentrations measured in the
HTDF. Notably, sodium and chloride concentrations in these wells are also lower than the HTDF.
This information continues to provide evidence that water within the HTDF is not influencing
groundwater outside of the wall.

Table 3. Q1 2024 Cut-off Wall Comparison Tables

Sample Location Context Elevation ft MSL Sulfate mg/L
HMP-009 Wetland EE - -
MW-704 QAL Outside Cut-off Wall 1533.71 16.4
MW-701 QAL Inside Cut-off Wall 1531.67 41.6
HTDF Shallow Layer 1530.85 261

Note: HMP-009 could not be collected due to frozen conditions.

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.

** https://nadp.slh.wisc.edu/networks/mercury-deposition-network/
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Sample Location Context Elevation ft MSL Sulfate mg/L
HMP-009 Wetland EE - -
MW-703 QAL Outside Cut-off Wall 1534.39 30.0
MW-702 QAL Inside Cut-off Wall 1530.40 44.7
HTDF Shallow Layer 1530.85 261

Note: An error was found in the data recovered from the diver at MW-703 QAL. The manufacturer was
contacted upon discovery of the error, and it was confirmed the diver had failed due to age and the data was
irrecoverable. The diver was replaced during the Q1 2024 sampling event. Groundwater elevation was
measured manually.

Water Balance

Special Permit condition F-9 requires that the site water balance be updated quarterly to ensure the water
level of the HTDF is managed in a manner that minimizes risk to the environment. The main components
of the water balance are reclaimed water, tailings disposal, WTP intake, off-specification WTP water, Mill
process water, well water, precipitation, evaporation, groundwater infiltration, and storm water runoff.
Each component is captured or otherwise managed in the HTDF and treated by the WTP before being
discharged to the Middle Branch of the Escanaba River (Outfall 004).

A copy of the Q1 2024 water balance figure can be found in Appendix B. A record of the Q1 2024 HTDF
elevation can be found in Appendix C.

Continuous Groundwater Elevations

Special Permit condition J-8 the permittee shall monitor, for compliance purposes, groundwater, and
wetland water elevations from the wells outline in J-8 throughout the life of HTDF operations and shall
report the data quarterly. Continuous groundwater elevation data is pulled from the transducers as
quarterly samples are collected; therefore, the elevation data will be reported by sampling window (i.e.,
Q4 sample date-Q1 sample date). The wetland water level will be available upon installation of the
Wetland EE transducer in the spring after freezing conditions subside.

A copy of the Q1 2024 groundwater elevations can be found in Appendix D.
Surface Water Results

Surface water sampling was originally conducted on March 14™, 2024, at the Black River (WBR) and
Escanaba River (MER) locations. HMP-009 and HMWQ-004 were unable to be sampled due to low water
levels and freezing conditions. A copy of the surface water sample location map is available in Appendix
E.

Table 4. Q1 2024 Surface Water Seasonal Benchmark Deviation Summary

Well ID Parameter Unit | Q1 Benchmark (2018) | Q1 2023 | Q1 2024
MER-002 pH S.U. 4.97-5.97 6.82 6.48
pH S.U. 4.97-5.97 6.89 6.50
MER-003 Sulfate mg/L 10.3 17.4 14.1
pH S.U. 4.97-5.97 6.45 6.33
Arsenic ug/L 2.56 7.8 3.2
WBR-002 Manganese ug/L 149 781 644
Chloride mg/L 12.8 32.3 26.7
Magnesium mg/L 3.0 3.6 3.0

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.

** https://nadp.slh.wisc.edu/networks/mercury-deposition-network/
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Potassium mg/L 0.93 1.8 1.2
Sodium mg/L 10.7 19.6 15.4
pH S.U. 4.97-5.97 6.57 6.15
Chloride mg/L 12.8 29.4 23.5
WBR-003 Magnesium mg/L 3.0 4.3 3.4
Potassium mg/L 0.93 1.9 1.2
Sodium mg/L 10.7 16.1 13.2

Note: Results in BOLD are equal to or greater than the calculated benchmark.

pH was outside of established benchmarks for two consecutive Q1 sampling events at all four locations
listed above. pH was also outside of benchmark range at surface water reference location MER-001,
indicating that this is likely a natural occurrence.

In addition to pH at MER-003, sulfate was also outside of the benchmark range for two consecutive
sampling events. Sulfate is monitored in Eagle’s discharge at concentrations that are above the surface
water benchmark, but within allowances of the permit. Several parameters were also found to be outside
of the benchmark range at WBR-002 and WBR-003 at the Black River monitoring station and is not likely
to be from any impacts from milling related activities.

Tailings Slurry Deposition and Water Treatment Plant Discharge

During the first quarter of 2024, approximately 56,084,042 gallons of tailings were sub-aqueously
disposed in the tailings disposal facility. Special Permit condition F-8 requires that the permittee monitor
the flow of tailings slurry into the HTDF and report data quarterly, a copy of this information can be found
in Appendix F.

In the first quarter, 95,902,701 gallons of water were discharged from the water treatment plant at the
Humboldt Mill. Effluent discharges are regulated under NPDES permit MI0058649, and analytical results
and discharge volume are reported to EGLE monthly through the MiEnviro electronic discharge
monitoring reporting system, thus meeting special permit condition J-13 requiring the permittee to report
daily flows.

If you have any questions or concerns or would like a complete copy of the Q1 2024 results, feel free to
contact me (906-203-0301) or David Bertucci (906-251-0237).

Sincerely,

i 3 ndins

Lauren Cavalieri
Environmental Advisor
Eagle Mine

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.

** https://nadp.slh.wisc.edu/networks/mercury-deposition-network/




Eagle Mine

Monday, August 19, 2024

lundin mining

Ms. Melanie Humphrey

Department of Environment, Great Lakes, and Energy

1504 W. Washington St.
Marquette, MI 49855

Subject: Q2 2024 Benchmark Deviations — Humboldt Mill, Marquette County, Michigan (MP 01 2010)

Eagle Mine

4547 County Road 601

Champion, MI 49814, USA
(906) 339-7000
(906) 339-7005

Phone:

Fax:

Groundwater sampling was conducted on May 20"-22"¢, 2024, at the Humboldt Mill site. The following
table includes the monitoring locations and results for the parameters that were outside of the benchmark
for at least two consecutive sampling events. A copy of the groundwater sample location map is available
in Appendix A.

Table 1 Q2 2024 Groundwater Benchmark Deviation Summary

Well ID Context Parameter Unit | Benchmark | Q3 2023 | Q4 2023 | Q1 2024 | Q2 2024
(2018)
HW-1U UFB Outside Cut- | pH SuU 8.4-9.4 8.05 8.54 7.91 8.29
off Wall
Calcium mg/L 45.9 61.8 58.8 58.9 57.9
Chloride mg/L 184 69.7 63.9 72.9 71.0
HW-8U Outside Cut- | Hardness mg/L 204 221 212 214 211
off Wall Iron ug/L 22,049 28,900 27,900 27,900 28,000
Potassium mg/L 3.64 5.0 4.8 4.8 4.6
Sodium mg/L 4.3 11.3 11.0 115 11.3
Outside Cut- | Manganese ug/L 627 3,380 2,690 3,910 2,990
HYG-1
Off Wall
KMW-5R COSA Sodium mg/L 7.7 10.1 9.5 10.6 9.8
. Chloride mg/L 23.0 52.9 79.0 81.0 44.3
Inside Cut-off ——
MW-701 QAL wall Nitrogen, ug/L 1.9 4.5 4.8 2.0 2.0
Nitrate
Sodium mg/L 11.7 116 126 91.0 59.8
Inside Cut-off | Calcium mg/L 38.6 40.3 40.9 39.7 39.2
MW-701 UFB Wall Hardness mg/L 163 163 167 164 163
MW-702 QAL Inside Cut-off | Mercury ng/L 3.55 5.02 9.25 16.2 7.88
Wall
Outside Cut- | Calcium mg/L 27 26.4 27.6 31.8 29.1
off Wall; MW | pH SuU 8.89-9.89 9.09 8.78 8.45 8.28
MW-703 DBA 702
compliance
monitoring
Outside Cut- | pH SuU 6.30-7.30 5.48 5.76 5.82 5.84
MW-703 QAL | off Wall; MW
702
Eagle Mine

4547 County Road 601, Champion, MI 49814, USA
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compliance
monitoring
Outside Cut- Q:Eaa::;tr:/;te mg/L 129 140 140 140 144
off Wall/MW
701 Hardness mg/L 111 117 109 118 117
MW-704 DBA .
compliance
monitoring | Manganese ug/L 58 67.1 58.5 76.9 73.5
Outside Cut | Chloride mg/L 24.5 71.0 47.5 36.0 41.1
off Wall/ MW
MW-704 UFB 701
compliance
monitoring
Alkalinity, mg/L 152.81 216 220 220 157
. bicarbonate
Outside Cut- 1" 14 me/L 33.4 73.8 34.9 75.6 45.7
Mw-70a LLa | Off Wall MW Ime e mg/L 40 93.4 46.1 90.6 62.8
com7p(I)i2nce Hardness mg/L 157 306 173 313 216
monitoring Magnesium mg/L 15.6 29.4 20.7 30.1 24.8
Manganese ug/L 95 274 124 316 149
pH SuU 8.2-9.2 7.85 8.32 7.97 8.07
MW-705 QAL Cut-off Wall | Sodium mg/L 16.6 37.2 38.2 27.5 28.9
Key In
Calcium mg/L 26 42.5 41.1 38.0 40.2
Chloride mg/L 36 83.6 79.9 85.9 85.1
MW-705 UEB Cut-off Wall Hardnes's mg/L 127 189 186 171 180
Key In Magnesium mg/L 13.3 20.1 20.2 18.6 19.4
Manganese ug/L 973 1,540 1,620 1,490 1,510
Sodium mg/L 3.4 6.0 6.2 6.0 6.7

Note: Results in BOLD are equal to or greater than the calculated benchmark.
Q2 2024 New Findings

Newly occurring deviations for two consecutive quarters and parameters that returned to
normal benchmark range are detailed in the following table.

Table 2. Summary of Q2 2024 New Findings

Well Parameter & Benchmark Summary:
Deviation Type
HW-1U UFB pH pH is below benchmark range for two consecutive quarters.
MW-702 QAL pH pH returned to benchmark range.
MW-703 LLA pH pH returned to benchmark range.
MW-704 QAL Chloride Chloride decreased and is below benchmark.
MW-705 UFB Potassium Potassium decreased and is below benchmark.
MW-9R Nickel Nickel decreased and is below benchmark.

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.
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Continued Quarterly Tracking

The following groundwater conditions continued to be observed through quarterly sampling and
are indicative of natural changes in groundwater quality:

Manganese remained greater than the benchmark at four locations in Q2 2024. Manganese is
found ubiquitously in aquifer materials and varies in groundwater throughout the region and can
vary within individual wells due to small fluctuations in water levels; it is not a reliable indicator
of potential mining impacts.
pH results at four locations were outside of the calculated benchmark ranges in Q2 2024. The
natural variability of pH is often greater than 1 S.U., leading to pH measurements that could fall
outside of the benchmark range as wells are influenced by precipitation or changing water
elevations.
o pH at MW-703 QAL remained outside of benchmark by at least 0.5 SU for over two
qguarters. Data does not indicate the change in pH is likely to be caused by a release from
a mining activity, and the investigation was closed.
o pHat MW-703 LLA was outside of the calculated benchmarks by at least 0.5 SU

in Q1 2024 and has since returned to benchmark range.
Mercury decreased at MW-702 QAL from Q1 to Q2 but remained above the benchmark value.
This location is inside the cut-off wall. Mercury is known to be present in atmospheric deposition
and the results may be a natural occurrence from precipitation. In addition, turbidity and pH were
elevated and unstable during well stabilization and sampling this quarter. Inefficient particulate
filtering could cause elevated mercury concentrations, and fluctuations in pH could also be
affecting the mobility of mercury. Eagle will monitor the turbidity and mercury relationship to
evaluate if re-development should be completed.
Calcium at MW-703 DBA was elevated above benchmark for the third consecutive quarter in Q2
2024.
Seven parameters remained greater than benchmark at MW-704 LLA for the last several quarters.
In Q2, all parameters decreased, with exception of pH which increased closer to benchmark range.
This well is located outside the cut-off wall and is installed in the lower bedrock and could be
influenced by its proximity to the bentonite cut-off wall.

The following groundwater conditions continued to be observed through quarterly sampling:

Eagle employees use a gravel roadway from the mill property to the Water Treatment Plant
(WTP) that traverses the cut-off wall and passes by the Fenton’s reactor area. The roadway has
historically been treated with sand/salt mixtures. The typical salt used contains 98% NaCl with
0.81% SO4and 0.31% Ca. The salt contributed solutes to shallow groundwater and soils in the
vicinity of the cut-off wall and can affect nutrient cycling (such as for nitrogen/ammonia) and
cation exchange reactions within the affected soil profiles. Salt-impacted water is denser than
fresh water, so it will tend to sink until it reaches an impermeable surface. As this is a potential
confounding factor to interpreting the results in the monitoring water quality in these wells, the
road was closed to vehicle traffic in the winter beginning in 2020/2021. Sand/salt mixtures are
still applied across the Mill and WTP operating areas as necessary for safe access and use.

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.
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Road-salt related parameters at HW-8U, a well outside the cut-off wall, remained stable.
Sodium remains above the benchmark at KMW-5R, a well located near the Coarse Ore
Storage Area (COSA) where salt is applied on the roadway regularly throughout the
winter.

o Chloride, nitrate, and sodium at MW-701 QAL remained above benchmark values in Q2
2024, with sodium and chloride decreasing in concentration.

Calcium and hardness remained stable at MW-701 UFB.

Chloride concentrations remained above benchmark, but lower than Q3 2023 values at
MW-704 UFB, a well located outside of the cutoff wall, in an area where road salt has
been applied in the winter for safety and accessibility. This area is also near the site of
the new zero liquid discharge (ZLD) water treatment plant. Construction of this building
occurred throughout 2022 and some earthwork is ongoing through 2024. We expect the
MW-704 well nest to continue to be influenced by local construction activities and
seasonal salt applications.

o Sodium has increased at MW-705 QAL. This location is also in the vicinity of the water
treatment plant area and appears to be influenced by construction, road maintenance
activities such as road salt application and vehicle traffic, which may result in residual
solutes related to surface disturbances.

o Six parameters, including sodium, chloride, and hardness, indicative of road salt
application are generally increasing at MW-705 UFB. This well is outside the cut-off wall
and is installed in the upper fractured bedrock zone.

Effectiveness of The Cut-off Wall

Special Permit condition F-9 requires Eagle to monitor the effectiveness of the cut-off wall in terms of
hydraulic containment and report the results quarterly. This condition includes the requirement for
collecting and analyzing water levels in wells, Wetland EE (HMP-009), and in the HTDF in comparison to
predicted water levels; comparisons of groundwater quality between upgradient and downgradient wells,
and analysis of the water balance of the facility to aid in the evaluation of the data.

Water Level Evaluation

The water elevation at HMP-009 is 0.58 feet lower than at MW-704 QAL. Water level at MW-704
QAL is 4.16 feet higher than the observed water level reported at leachate monitoring location
MW-701 QAL, and the water level at MW-701 QAL is 0.18 feet lower than the HTDF. At present,
shallow groundwater has an overall inward gradient toward the HTDF.

The water elevation at HMP-009 is 1.22 feet lower than at MW-703 QAL. The water level at MW-
703 QAL is 4.60 feet higher than the observed water level reported at leachate monitoring
location MW-702 QAL, and the water level at MW-702 QAL is 0.02 feet higher than the HTDF. At
present, shallow groundwater has an overall inward gradient toward the HTDF.

Water Quality Evaluation

The parameter sulfate is useful as a potential indicator for HTDF water quality. The concentrations

of sulfate in all the wells are an order of magnitude lower than concentrations measured in the

HTDF. Notably, sodium and chloride concentrations in these wells are also lower than the HTDF.
* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain

ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.
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This information continues to provide evidence that water within the HTDF is not influencing
groundwater outside of the wall.

Table 3. Q2 2024 Cut-off Wall Comparison Tables

Sample Location Context Elevation ft MSL Sulfate mg/L
HMP-009 Wetland EE 1534.18 14.1
MW-704 QAL Outside Cut-off Wall 1534.76 19.4
MW-701 QAL Inside Cut-off Wall 1530.60 33.1
HTDF Shallow Layer 1530.78 283

Sample Location Context Elevation ft MSL Sulfate mg/L
HMP-009 Wetland EE 1534.18 14.1
MW-703 QAL Outside Cut-off Wall 1535.40 31.2
MW-702 QAL Inside Cut-off Wall 1530.80 42.5
HTDF Shallow Layer 1530.78 283

Note: An error was found in the data recovered from the diver at MW-703 QAL. The diver was replaced on
07/23/2024. Groundwater elevation was measured manually.

Water Balance

Special Permit condition F-9 requires that the site water balance be updated quarterly to ensure the water
level of the HTDF is managed in a manner that minimizes risk to the environment. The main components
of the water balance are reclaimed water, tailings disposal, WTP intake, off-specification WTP water, Mill
process water, well water, precipitation, evaporation, groundwater infiltration, and storm water runoff.
Each component is captured or otherwise managed in the HTDF and treated by the WTP before being
discharged to the Middle Branch of the Escanaba River (Outfall 004).

A record of the Q2 2024 water balance figure can be found in Appendix B. A record of the Q2 2024 HTDF
elevation can be found in Appendix C.

Continuous Groundwater Elevations

Special Permit condition J-8 the permittee shall monitor, for compliance purposes, groundwater, and
wetland water elevations from the wells outline in J-8 throughout the life of HTDF operations and shall
report the data quarterly. Continuous groundwater elevation data is pulled from the transducers as
quarterly samples are collected; therefore, the elevation data will be reported by sampling window (i.e.,
Q1 sample date-Q2 sample date).

A record of the Q2 2024 groundwater elevations can be found in Appendix D. A record of Q2 2024 HMP-
009 (Wetland EE) surface water elevations can be found in Appendix E.

Surface Water Results

Surface water sampling was conducted on May 23, 2024, at the Black River (WBR) and Escanaba River
(MER) locations. HMWQ-004 was unable to be sampled due to low water levels. A copy of the surface
water sample location map is available in Appendix F.

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.
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Table 4. Q2 2024 Surface Water Seasonal Benchmark Deviation Summary

Well ID Parameter Unit Q1 Benchmark (2018) | Q2 2023 | Q2 2024
pH S.U. 6.6-7.6 9.41 6.51
HMP-009 Mercury ng/L 1.24 3.47 2.52
Arsenic ug/L 7.13 11.2 10.9
WBR-002 TSS mg/L 12.9 28.4 34.2

Note: Results in BOLD are equal to or greater than the calculated benchmark.

pH and mercury were outside of the established benchmark for two consecutive Q2 sampling events at
HMP-009. Mercury is present in atmospheric deposition, and there was 1.15 inches of precipitation
measured at the nearby Clarksburg weather station the day prior to surface water sampling. A
precipitation sample collected on May 28, 2024, approximately 150 feet away from HMP-009 had a
mercury result of 7.45 ng/L.

Arsenic and TSS were outside of the benchmark for two consecutive Q2 sampling events at the Black River
monitoring station, WBR-002, and is not likely to be from any impacts from milling related activities. TSS
is expected to be related to the precipitation event the day prior to surface water sampling.

Tailings Slurry Deposition and Water Treatment Plant Discharge

During the second quarter of 2024, approximately 39,808,385 gallons of tailings were sub-aqueously
disposed in the tailings disposal facility. Special Permit condition F-8 requires that the permittee monitor
the flow of tailings slurry into the HTDF and report data quarterly, a copy of this information can be found
in Appendix G.

In the first quarter, 86,344,108 gallons of water were discharged from the water treatment plant at the
Humboldt Mill. Effluent discharges are regulated under NPDES permit M10058649, and analytical results
and discharge volume are reported to EGLE monthly through the MiEnviro electronic discharge
monitoring reporting system, thus meeting special permit condition J-13 requiring the permittee to report
daily flows.

If you have any questions or concerns or would like a complete copy of the Q2 2024 results, feel free to
contact me (906-203-0301) or David Bertucci (906-251-0237).

Sincerely,

I 3 vnLions

Lauren Cavalieri
Environmental Advisor
Eagle Mine

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.
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Monday, October 21, 2024

Ms. Melanie Humphrey

Department of Environment, Great Lakes, and Energy
1504 W. Washington St.

Marquette, M1 49855

Subject: Q3 2024 Benchmark Deviations — Humboldt Mill, Marquette County, Michigan (MP 01 2010)

Groundwater sampling was conducted on August 19™-21%¢, 2024, at the Humboldt Mill site. The following
tables includes the monitoring locations and results for the parameters that were outside of the
benchmark for at least two consecutive sampling events. A copy of the groundwater sample location map
is available in Appendix A.

Table 1 Q3 2024 Groundwater Benchmark Deviation Summary

Well ID Context Parameter Unit | Benchmark | Q4 2023 | Q1 2024 | Q2 2024 | Q3 2024
(2018)
Calcium mg/L 45.9 58.8 58.9 57.9 61.6
Chloride mg/L 184 63.9 72.9 71.0 81.8
HW-8U Outside Cut- | Hardness mg/L 204 212 214 211 222
off Wall Iron ug/L 22,049 27,900 | 27,900 | 28,000 | 28,500
Potassium mg/L 3.64 4.8 4.8 4.6 4.7
Sodium mg/L 4.3 11.0 11.5 11.3 13.1
Outside Cut- | Manganese ug/L 627 2,690 3,910 2,990 3,030
HYG-1
Off Wall
KMW-5R COSA Sodium mg/L 7.7 9.5 10.6 9.8 9.1
Inside Cut-off Chloride mg/L 23.0 79.0 81.0 44.3 93.5
MW-701 QAL Wall Nitrogen, ug/L 1.9 4.8 2.0 2.0 6.5
Nitrate
Sodium mg/L 11.7 126 91.0 59.8 79.7
Inside Cut-off | Calcium mg/L 38.6 40.9 39.7 39.2 39.2
MW-701 UFB Wall Hardness mg/L 163 167 164 163 163
MW-702 QAL Insid\t/evgﬁt—off Mercury ng/L 3.55 9.25 16.2 7.88 5.89
Outside Cut- | Calcium mg/L 27 27.6 31.8 29.1 29.6
off Wall; MW | pH SuU 8.89-9.89 8.78 8.45 8.28 8.43
MW-703 DBA 702
compliance
monitoring
Outside Cut- | pH SuU 6.30-7.30 5.76 5.82 5.84 5.83
off Wall; MW
MW-703 QAL 702
compliance
monitoring
Eagle Mine

4547 County Road 601, Champion, MI 49814, USA
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Outside Cut- | Manganese ug/L 200 159 197 203 207
off Wall; MW
MW-703 UFB 702
compliance
monitoring
Outside Cut- Q:E::E(;t:;te mg/L 129 140 140 144 146
off Wall/MW
701 Hardness mg/L 111 109 118 117 118
MW-704 DBA .
compliance
monitoring | Manganese ug/L 58 58.5 76.9 73.5 72.1
Outside Cut | Chloride mg/L 24.5 47.5 36.0 41.1 41.9
off Wall/ MW
MW-704 UFB 701
compliance
monitoring
Alkalinity, mg/L 152.81 220 220 157 221
) bicarbonate
B ma/L 334 34.9 75.6 45.7 76.4
mw-704 LA | O Wal MW Ime e mg/L 40 46.1 90.6 62.8 92.1
70.1 Hardness mg/L 157 173 313 216 317
compliance :
monitoring Magnesium mg/L 15.6 20.7 30.1 24.8 30.8
Manganese ug/L 95 124 316 149 337
pH SuU 8.2-9.2 8.32 7.97 8.07 8.00
MW-705 QAL Cut-off Wall | Sodium mg/L 16.6 38.2 27.5 28.9 31.0
Key In
Calcium mg/L 26 41.1 38.0 40.2 41.4
Chloride mg/L 36 79.9 85.9 85.1 92.0
MW-705 UFB Cut-off Wall Hardnes.s mg/L 127 186 171 180 184
Key In Magnesium mg/L 13.3 20.2 18.6 19.4 19.6
Manganese ug/L 973 1,620 1,490 1,510 1,740
Sodium mg/L 3.4 6.2 6.0 6.7 7.5
Note: Results in BOLD are equal to or greater than the calculated benchmark.
Table 1.2 Annual 2024 Groundwater Benchmark Deviation Summary
Well ID Context Parameter Unit Annual Benchmark Q3 2023 | Q3 2024
(2018)
HW-1L Outside Cut-Off Wall Sulfate mg/L 33.0 34.2 35.8
HYG-1 Outside Cut-Off Wall Antimony ug/L 4 6.4 5.9
KMW-5R COSA Aluminum ug/L 200 667 942

Q3 2024 New Findings

Newly occurring deviations for two consecutive quarters and parameters that returned to

normal benchmark range are detailed in the following table.

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain

ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.
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Table 2. Summary of Q3 2024 New Findings

Well Parameter & Benchmark Summary:
Deviation Type
HW-1U UFB pH pH returned to benchmark range.

Continued Quarterly Tracking

The following groundwater conditions continued to be observed through quarterly sampling and
are indicative of natural changes in groundwater quality:

Manganese remained greater than the benchmark at four locations in Q3 2024. Manganese is
found ubiquitously in aquifer materials and varies in groundwater throughout the region and can
vary within individual wells due to small fluctuations in water levels; it is not a reliable indicator
of potential mining impacts.

pH results at three locations were outside of the calculated benchmark ranges in Q3 2024. The
natural variability of pH is often greater than 1 S.U., leading to pH measurements that could fall
outside of the benchmark range as wells are influenced by precipitation or changing water
elevations.

Mercury continued to decrease at MW-702 QAL from Q2 to Q3 but remained above the
benchmark value. This location is inside the cut-off wall. Mercury is known to be present in
atmospheric deposition and the results may be a natural occurrence from precipitation. In
addition, turbidity and pH were elevated and unstable during well stabilization and sampling this
quarter. Inefficient particulate filtering could cause elevated mercury concentrations, and
fluctuations in pH could also be affecting the mobility of mercury. Eagle is planning to re-develop
this well, and will continue to monitor the turbidity and mercury relationship.

Seven parameters remained greater than benchmark at MW-704 LLA for the last several quarters.
In Q3, all parameters increased, with exception of pH. This well is located outside the cut-off wall
and is installed in the lower bedrock and could be influenced by its proximity to the bentonite cut-
off wall.

Annual parameters were sampled in Q3, with the following concentrations above

benchmark for two consecutive annual sampling events:

At monitoring location HW-1L, located outside of the cut-off wall, sulfate was
slightly above benchmark with an increase from Q3 2023 to Q3 2024.

At monitoring location HYG-1, located outside of the cut-off wall, antimony has
been above benchmark since 2018, with a slight decrease from Q3 2023 to Q3
2024.

At COSA monitoring location KMW-5R, aluminium has been variable over time and
often above benchmark since 2018, with a peak in Q3 2020. Aluminium increased
from Q3 2023 to Q3 2024.

The following groundwater conditions continued to be observed through quarterly sampling:

Road salt-related impacts from historical winter treatment (cut off wall roadway, since
decommissioned in 2020/2021), and vehicle traffic near active facilities during winter months.

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.
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The typical salt used contains 98% NaCl with 0.81% SO4and 0.31% Ca. The salt contributed or
may continue to annually contribute solutes to shallow groundwater and soils near traffic areas
and can affect nutrient cycling (such as for nitrogen/ammonia) and cation exchange reactions
within the affected soil profiles. Salt-impacted water is denser than fresh water, so it will tend to
sink until it reaches an impermeable surface. Sand/salt mixtures are still applied across the Mill
and WTP operating areas as necessary for safe access and use.

o Road-salt related parameters at HW-8U, a well outside the cut-off wall, increased
slightly.

o Sodium remains above the benchmark at KMW-5R, a well located near the Coarse Ore
Storage Area (COSA) where salt is applied on the roadway regularly throughout the
winter.

o Chloride, nitrate, and sodium at MW-701 QAL remained above benchmark values in Q3
2024.

Calcium and hardness remained the same at MW-701 UFB.

Chloride concentrations remained above benchmark, at MW-704 UFB, a well located
outside of the cutoff wall, in an area where road salt has been applied in the winter for
safety and accessibility near the new zero liquid discharge (ZLD) plant. We expect the
MW-704 well nest to continue to be influenced by vehicular traffic and seasonal salt
applications.

o Sodium has increased at MW-705 QAL. This location is also in the vicinity of the water
treatment plant area and appears to be influenced by construction, road maintenance
activities such as road salt application and vehicle traffic.

o Six parameters, including sodium, chloride, and hardness, indicative of road salt
application are generally increasing at MW-705 UFB. This well is outside the cut-off wall
and is installed in the upper fractured bedrock zone.

Effectiveness of The Cut-off Wall

Special Permit condition F-9 requires quarterly monitoring the effectiveness of the cut-off wall hydraulic
containment. This condition includes the requirement for collecting and analyzing water levels in wells,
Wetland EE (HMP-009), and in the HTDF in comparison to predicted water levels; comparisons of
groundwater quality between upgradient and downgradient wells, and analysis of the water balance of
the facility to aid in the evaluation of the data.

Water Level Evaluation

The water elevation at HMP-009 is at equilibrium with MW-704 QAL. Water level at MW-704
QAL is 2.36 feet higher than the observed water level reported at leachate monitoring location
MW-701 QAL, and the water level at MW-701 QAL is 0.95 feet higher than the HTDF. At present,
shallow groundwater has an inward gradient toward the HTDF.

The water elevation at HMP-009 is is at equilibrium with MW-703 QAL. The water level at
MW-703 QAL is 3.56 feet higher than the observed water level reported at leachate
monitoring location MW-702 QAL, and the water level at MW-702 QAL is 0.14 feet lower than
the HTDF. At present, shallow groundwater has an overall inward gradient toward the HTDF.

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.



Continues Page |5

Water Quality Evaluation

The parameter sulfate is useful as a potential indicator for HTDF water quality. The concentrations
of sulfate in all the wells are an order of magnitude lower than concentrations measured in the
HTDF. Notably, sodium and chloride concentrations in these wells are also lower than the HTDF.
This information continues to provide evidence that water within the HTDF is not influencing
groundwater outside of the wall.

Table 3. Q3 2024 Cut-off Wall Comparison Tables

Sample Location Context Elevation ft MSL Sulfate mg/L
HMP-009 Wetland EE 1533.69 5.8
MW-704 QAL Outside Cut-off Wall 1533.79 14.6
MW-701 QAL Inside Cut-off Wall 1531.43 33.9
HTDF Shallow Layer 1530.48 271
Sample Location Context Elevation ft MSL Sulfate mg/L
HMP-009 Wetland EE 1533.69 5.8
MW-703 QAL Outside Cut-off Wall 1533.90 28.3
MW-702 QAL Inside Cut-off Wall 1530.34 43.9
HTDF Shallow Layer 1530.48 271

Water Balance

Special Permit condition F-9 requires that the site water balance be updated quarterly to ensure the water
level of the HTDF is managed in a manner that minimizes risk to the environment. The main components
of the water balance are reclaimed water, tailings disposal, WTP intake, off-specification WTP water, Mill
process water, well water, precipitation, evaporation, groundwater infiltration, and storm water runoff.
Each component is captured or otherwise managed in the HTDF and treated by the WTP before being
discharged to the Middle Branch of the Escanaba River (Outfall 004).

A record of the Q3 2024 water balance figure can be found in Appendix B. A record of the Q3 2024 HTDF
elevation can be found in Appendix C.

Continuous Groundwater Elevations

Special Permit condition J-8 the permittee shall monitor, for compliance purposes, groundwater, and
wetland water elevations from the wells outline in J-8 throughout the life of HTDF operations and shall
report the data quarterly. Continuous groundwater elevation data is pulled from the transducers as
quarterly samples are collected; therefore, the elevation data will be reported by sampling window (i.e.,
Q2 sample date-Q3 sample date).

A record of the Q3 2024 groundwater elevations can be found in Appendix D. A record of Q3 2024 HMP-
009 (Wetland EE) surface water elevations can be found in Appendix E.

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.
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Surface Water Results

Surface water sampling was conducted on August 22"¢, 2024, at the Black River (WBR) and Escanaba River
(MER) locations. HMWQ-004 was unable to be sampled due to low water levels. A copy of the surface
water sample location map is available in Appendix F.

Table 4. Q3 2024 Surface Water Seasonal Benchmark Deviation Summary

Well ID Parameter Unit Q3 Benchmark (2018) | Q3 2023 | Q3 2024
Iron mg/L 1,759 3,340 21,000
HMP-009
Mercury ng/L 1.24 4.27 49.4
MER-002 pH S.U. 5.9-6.9 7.00 7.22
pH S.U. 5.7-6.7 6.94 7.23
Boron mg/L 17.85 61.0 123
Chloride mg/L 22.56 23.3 22.9
MER-003
Sulfate mg/L 20.5 41.9 47.5
Sodium mg/L 12.18 27.8 29.8
TDS mg/L 134 159 154

Note: Results in BOLD are equal to or greater than the calculated benchmark.

Naturally occurring iron has been outside of the established benchmark for five consecutive Q3 sampling
events at HMP-009. Mercury was also elevated at this location, which could be linked to turbidity. This
area is located near Outfall 003 which is used to recirculate Middle Branch Escanaba River water for the
wetland irrigation of Wetland EE. Discharge of Escanaba River water near HMP-009 is a dynamic condition
where fluctuating water levels and water quality of the river could impact redox conditions in the Wetland.

pH was outside of the established benchmark range at MER-002. In addition to pH at MER-003, boron,
chloride, sulfate, sodium, and TDS were also outside of the benchmark range for two consecutive Q3
sampling events. Sulfate, chloride, and TDS are monitored in Eagle’s discharge at concentrations that are
above the surface water benchmark, but within allowances of the permit.

Tailings Slurry Deposition and Water Treatment Plant Discharge

During the third quarter of 2024, approximately 41,182,885 gallons of tailings were sub-aqueously
disposed in the tailings disposal facility. Special Permit condition F-8 requires that the permittee monitor
the flow of tailings slurry into the HTDF and report data quarterly, a copy of this information can be found
in Appendix G.

In the third quarter, 56,547,760 gallons of water were discharged from the water treatment plant at the
Humboldt Mill. Effluent discharges are regulated under NPDES permit M10058649, and analytical results
and discharge volume are reported to EGLE monthly through the MiEnviro electronic discharge
monitoring reporting system, thus meeting special permit condition J-13 requiring the permittee to report
daily flows.

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain
ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.
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If you have any questions or concerns or would like a complete copy of the Q3 2024 results, feel free to
contact me (906-203-0301) or David Bertucci (906-251-0237).

Sincerely,

Lauren Cavalieri
Environmental Advisor
Eagle Mine

* The benchmarks for groundwater quality parameters were developed prior to 2018, and as such the benchmarks are indicative of certain

ambient conditions which are relevant to put into context as installed wells equilibrate with the aquifer and as climate conditions change over
periods of years to decades.



Eagle Mine
4547 County Road 601
Champion, M1 49814, USA

Eagle Mine

Bl biion Fax: (906) 339-7005
Monday, January 27, 2025

Ms. Melanie Humphrey

Department of Environment, Great Lakes, and Energy
1504 W. Washington St.

Marquette, M1 49855

Subject: Q4 2024 Benchmark Deviations — Humboldt Mill, Marquette County, Michigan (MP 01 2010)

Groundwater sampling was conducted on November 4"-6t™, 2024, at the Humboldt Mill site. The following
tables includes the monitoring locations and results for the parameters that were outside of the
benchmark for at least two consecutive sampling events. A copy of the groundwater sample location map
is available in Appendix A.

Table 1 Q4 2024 Groundwater Benchmark Deviation Summary

Well ID Context Parameter Unit | Benchmark | Q1 2024 | Q2 2024 | Q3 2024 | Q4 2024
(2018)
HW-1U UFB Outside Cut- | Calcium mg/L 34.0 24.5 30.8 36.0 37.4
off Wall
Calcium mg/L 45.9 58.9 57.9 61.6 70.1
Chloride mg/L 18.4 729 71.0 81.8 914
HW-8U Outside Cut- | Hardness mg/L 204 214 211 222 253
off Wall Iron ug/L 22,049 27,900 28,000 28,500 29,200
Potassium mg/L 3.64 4.8 4.6 4.7 53
Sodium mg/L 4.3 115 11.3 13.1 16.3
Outside Cut- | Manganese ug/L 627 3,910 2,990 3,030 2,930
HYG-1
Off Wall
KMW-5R COSA Sodium mg/L 7.7 10.6 9.8 9.1 9.1
MW-9R Concentrator | Nickel ug/L 186 215 167 461 856
. Chloride mg/L 23.0 81.0 44.3 93.5 49.4
Inside Cut-off —
MW-701 QAL wall Nitrogen, ug/L 1.9 2.0 2.0 6.5 2.6
Nitrate
Sodium mg/L 11.7 91.0 59.8 79.7 44.7
Inside Cut-off | Calcium mg/L 38.6 39.7 39.2 39.2 39.1
MW-701 UFB Wall Hardness mg/L 163 164 163 163 163
MW-702 QAL Inside Cut-off | Mercury ng/L 3.55 16.2 7.88 5.89 6.47
Wall
Outside Cut- | Calcium mg/L 27 31.8 29.1 29.6 28.6
off Wall; MW | pH SuU 8.89-9.89 8.45 8.28 8.43 8.20
MW-703 DBA 702
compliance
monitoring
Outside Cut- | pH SuU 6.30-7.30 5.82 5.84 5.83 5.70
MW-703 QAL | ¢ wall; Mw
Eagle Mine

4547 County Road 601, Champion, Ml 49814, USA
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Table 3. Small Mammal Survey Point Data - 2024
Humboldt Mill, Eagle Mine LLC

Survey
Point

Date

American Pygmy
Shrew (Sorex hoyi)

Deer Mouse
(Peromyscus
maniculatus)
Least Chipmunk
(Tamias minimus)
sabrinus)
Northern Short-tailed
Shrew (Blarina
brevicauda )
Red Squirrel

Northern Flying

(Tamiasciurus

hudsonicus')
Southern Red-backed

Vole (Clethrionomys
gapperi)
White-footed Mouse
(Peromyscus
leucopus)
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Table 3, Page 1 of 1

Total Species Richness 8

Mean Species Richness per Survey Point per Day 0.8

Small Mammal Survey Point Data - 2024

Mean Count per Species 4.1

Humboldt Mill, Eagle Mine LLC



Table 4. Frog and Toad Survey Point Data - 2024
Humbolt Mill, Eagle Mine LLC

Call Index Value*
- Y o v =

238 S g 25 ~ =8¢ &¢

£73 L &, 8o~ 83 8% |Seodlg 25

Survey Survey ) Temp I D & Nnesg O3 L8 c=05 8%

) X Date Time - =5 o= Eo8T c ©< 588 |s8 2o ¢ 3

Point Period (°F) - w € SO 5¢ 8 S8¢% |2>02|2c o

> c 3 £ 35 o2 o=x g xclw<se

O o O Tt Q 2 o> =dy =83 &3

Oz o S = 209 20| 2o

= 5 = £

1 Early Spring | 4/29/24 | 8:58 PM 47 3 3 1
2 Early Spring | 4/29/24 | 9:19 PM 46 2 2 1
3 Early Spring | 4/29/24 | 9:32 PM 46 3 3 1
4 Early Spring | 4/29/24 | 9:45 PM 46 3 2 2 2 3
5 Early Spring | 4/29/24 | 10:10 PM 47 3 2 1 2 3
1 Late Spring | 6/3/24 | 9:45 PM 67 2 2 1
2 Late Spring | 6/3/24 | 10:04 PM 68 1 1 1 2
3 Late Spring | 6/3/24 | 10:17 PM 67 2 2 1 2 3
4 Late Spring | 6/3/24 | 10:30 PM 68 1 2 1.5 2
5 Late Spring | 6/3/24 | 10:47 PM 66 3 1 2 2 3
1 Summer 7/8/24 | 10:18 AM 64 3 1 2 2
2 Summer 7/8/24 | 10:37 PM 62 1 1 1
3 Summer | 7/8/24 | 9:58 PM 64 2 2 1
4 Summer 7/8/24 | 9:44 PM 66 1 1 1 2
5 Summer 7/8/24 | 10:50 PM 64 2 2 1
Total Species Richness 5

* 1 = Individuals can be counted and there is space between calls.
2 = Individuals can be counted but there is some overlapping of calls.
3 = Full chorus; calls are continuous and overlapping.

Table 4, Page 1 of 1

Frog and Toad Survey Point Data - 2024

Humboldt Mill, Eagle Mine LLC
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1.0 EXECUTIVE SUMMARY

Advanced Ecological Management, LLC (AEM) conducted an aquatic survey in June 2024
at the Humboldt Mill site for Lundin Mining Corporation’s Eagle Mine. The Humboldt Mill
site is located in Marquette County in the Upper Peninsula of Michigan as shown on Figure
1-1.  An aquatics survey at four stream stations included fish, macroinvertebrate, and
habitat community ratings according to the metrics outlined in the Surface Water
Assessment Section (SWAS) Procedure Number 51 (P-51), a survey protocol for wadable
streams and rivers. Additional aquatics surveys at Lake Lory and a wetland complex
located northeast of the Humboldt Tailings Disposal Facility were also conducted.

Sampling survey locations are shown on Figures 1-2 and 1-3.

A summary of the fish, macroinvertebrate, and habitat ratings for the four stream stations
are displayed in the table below. Two stream survey stations, Station 5 and MBER2, were
rated as “acceptable” fish communities in 2024. Station 1 and MBER1 were rated as
“poor’ fish communities in 2024. The 2024 macroinvertebrate communities were rated as
“acceptable” in Station 1, MBER1, and MBERZ2, and Station 5 was rated as “poor”. Stream
habitat was considered “excellent” in stations MBER 1 and MBER2, and was rated as

“‘good” in Stations 1 and 5.

Station Station
Station 1 Station 5 MBER1 MBER2
Fish Community Poor Acceptable Poor Acceptable
Macroinvertebrate Acceptable Poor Acceptable  Acceptable
Community
Stream Habitat Good Good Excellent Excellent

No threatened or endangered species of fish or macroinvertebrates were observed within

the four stream sample stations (Michigan Natural Features Inventory, 2024).

The fish community in Lake Lory was comprised of warm water species such as bluegill,
largemouth bass, with coolwater species, such as yellow perch, and white suckers. No
threatened or endangered fish species were observed in Lake Lory (Michigan Natural

Features Inventory, 2024).
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2.0 INTRODUCTION

The Humboldt Mill is used to process ore that is hauled in from the nearby Eagle Mine.
Eagle Mine is conducting annual aquatic surveys of waters in the vicinity of the Humboldt
Mill as part of meeting requirements R 425.202 (2) (y) of Michigan’s Natural Resources
and Environmental Protection Act 451 of 1994 as amended Part 632. This aquatics survey
was conducted by AEM in June 2024 and provides an eleventh year of describing the
aquatic communities in the waters surrounding the Humboldt Mill while the mill has been
functioning to process ore from Eagle Mine. Previous aquatic surveys of the area were
conducted by AEM from 2006 through 2008, and from 2014 through 2023 (AEM, April
2007a; AEM October 2007b; AEM October 2007¢c; AEM, April 2008; AEM, March 2009;
AEM, December 2014; AEM January 2016; AEM January 2017; AEM January 2018, AEM
January 2019; AEM January 2020; AEM January 2021, AEM January 2022, AEM January
2023, AEM January 2024). The objectives of this survey were to provide a general
characterization of aquatic communities and record any threatened or endangered aquatic
species encountered. This site-specific survey as well as background information,
provides data intended to satisfy mine permit requirements (Permit Condition J-14). This

report is based on evaluations of fish, macroinvertebrates, and aquatic habitat.

3.0 STUDY SITE

The Humboldt Mill property is a former iron-ore mine and ore processing facility located
southeast of Champion, Michigan. The mill property and study area are located in
Sections 1, 2, 10, 11, 12, 13, and 14 of Humboldt Township (Township 47 North, Range
29 West), in the vicinity of Highway 41 and east of County Road 95, Marquette County,
Michigan (Figure 1-1).

The aquatic investigations conducted by AEM included surveys of Lake Lory, a pond
located in the southern extent of a wetland complex located just northeast of the HTDF
(herein referred to as Wetland Complex EE), two locations on the Middle Branch
Escanaba River, a tributary to the Middle Branch Escanaba River, and one stream in the
vicinity of the mill, which is a tributary to the Black River. Stream sample stations and

other water body survey locations are illustrated in Figures 1-2 and 1-3.

ADVANCED ECOLOGICAL MANAGEMENT 2



2024 Humboldt Mill Aquatic Survey Report January 5, 2025

Altogether, the aquatics sample stations included four stream locations, one lake, and one
ponded wetland. These sample stations were chosen based on their proximity to the
processing facility, their ability to provide representative habitat and biological diversity

information, and their potential to be impacted by the project.

The following is a description of individual sampling stations for the aquatics portion of the

survey:

Station 1: Station 1 is located on the West Branch of the Black River that flows south from
a former iron-ore tailings basin (Figure 1-2). The upper end of Station 1 is located
approximately 30 feet downstream from an unnamed east-west road that connects to
County Road 601, and the stations continue downstream (south) 100 feet. The station
location was selected downstream of the road crossing to minimize the influence of beaver
impoundments that are located upstream of the road crossing. Station 1 is a low-gradient

reach of the Black River.

The substrate was predominantly comprised of organic matter, silt, and woody debris.
The predominant riparian vegetation consisted of tussock sedge (Carex stricta). Woody
shrubs such as sweet gale (Myrica gale), speckled alder (Alnus rugosa), and sandbar
willow (Salix exigua) were also observed along the stream bank within the station
(Photographs C-1 and C-2).

Station 5: Station 5 is located along the right-of-way of Wolf Lake Road, (Marquette
County Road FX) approximately 1,200 feet south of the Middle Branch Escanaba River.
The upstream extent of the station is located approximately 20 feet downstream of an
abandoned railroad grade. Station 5 is approximately 180 feet in length and flows
northeast to the downstream extent, approximately 15 feet upstream of Wolf Lake Road
(Figure 1-2). Station 5 drains an adjacent wetland to the west, which is connected to
Wetland EE and nearby HTDF.

The substrate of the stream was predominantly comprised of sand, silt, and organic

matter. The streambanks were well vegetated with speckled alder overhanging the stream
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channel, and the predominant herbaceous component was reed canarygrass (Phalaris

arundinacea; Photographs C-3 and C-4).

Station MBER1: Station MBER1 is located on the Middle Branch Escanaba River
northeast of the Humboldt Mill. The downstream extent of the station is located
approximately 2,680 feet upstream (north) of Highway 41 (Figure 1-2). Station MBER1 is

approximately 1,000 feet long and the stream flows east at this location.

The substrate was predominantly comprised of gravel, silt, sand, and organic matter. The
predominant riparian vegetation within Station MBER1 consisted of tussock sedge and
speckled alder (Photographs C-5 and C-6). Submerged pondweed (Potamogeton sp.)

was abundant throughout the stream channel.

An abandoned railroad grade comprised a portion of the south streambank along the
approximately 500 feet of the station. The streambank along the railroad grade was
vegetated and one culvert connects a wetland located south of the river channel to the

river near the upstream extent of the station.

Station MBER2: Station MBER?2 is located on the Middle Branch Escanaba River
approximately 3.1 miles northeast of the Humboldt Mill and upstream of any potential
water that may discharge from the surface of the Humboldt Mill area (Figure 1-2). The
downstream extent of the station is located immediately upstream of the former Lake
Superior and Ishpeming Railroad bridge crossing that now serves as a rails-to-trails bridge
for snowmobiles and off-road vehicles. Station MBER2 is approximately 1,000 feet long

and the stream flows south at this location.

The substrate was predominantly comprised of gravel, sand, silt, and organic matter. The
predominant riparian vegetation within Station MBER2 consisted of speckled alder and

tussock sedge (Photographs C-7 and C-8).
Lake Lory: Lake Lory is approximately 128 acres in size and is located approximately 1.3

miles south of Highway 41 and approximately 1.9 miles east of County Road 95 (Figures
1-2 and 1-3). Lake Lory drains into the East Branch of the Black River (Figure 1-3) along
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its southwestern boundary where an earthen berm controls the hydrology of the lake.
Ponds located along the northern boundary of the lake drain into the lake and historically
functioned as a tailings basin for the iron-ore mine. Photographs C-9 and C-10 display

views of the lake.

Wetland Complex EE: The pond located within Wetland Complex EE is located
approximately 167 feet northeast of HTDF (Figure 1-2). The hydrology of the wetland
complex is influenced by the presence of Highway 41 and an abandoned railroad grade,
both of which bisect the wetland from east to west and direct water movement through
numerous culverts. Water generally moves through the wetland complex in a northerly
direction from the vicinity of the HTDF towards Highway 41 and to the Middle Branch
Escanaba River. Vegetation in the wetland complex is predominantly comprised of
emergent and scrub-shrub wetland vegetation, including cattails (Typha sp.) and speckled
alder (Photographs C-11 and C-12).

Table 3-1 provides a summary of the location information for the four stream sample

stations identified above. Depiction of the sampling locations for the Lake Lory and

Wetland Complex EE appear on Figures 1-2 and 1-3.
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4.0 METHODS

To characterize the quality of the streams within the vicinity of the mill, flowing and wadable
water bodies were sampled according to the Michigan Department of Environment, Great
Lakes, and Energy (EGLE; formerly the Michigan Department of Environmental Quality)
Surface Water Quality Division Procedure #51 Survey Protocols for Wadable Rivers (P-
51; MDEQ, 1990). The P-51 is a rapid bioassessment protocol that is used to evaluate

stream quality based on fish, macroinvertebrates, and stream habitat characteristics.

Surface waters were sampled to characterize the fish communities and to provide a
general description of the surface-water aquatic habitat. Lake Lory and Wetland Complex
EE (Figures 1-2 and 1-3) were sampled using a variety of aquatic sampling methods,
including the use of electroshocking gear, nets, and a sediment grabbing device to collect

macroinvertebrates from unwadable water bodies.

4.1 Fish Collection

A backpack electroshocker was used in narrow (approximately <15 feet across) or difficult-
to-access stations (e.g., areas with abundant woody debris). A barge-mounted
electroshocker was used to sample Stations MBER1 and MBER2, which were deep and
wide enough to permit the passage of the barge unit. On Stations MBER1 and MBERZ2,
one pass was conducted with the electroshocker in an upstream direction and the duration
of electroshocking charge time was recorded for each pass. On Stations 1 and 5, a multi-
pass removal was conducted (Van Deventer and Platts, 1983). For each electrofishing
pass, stunned fish were placed in a live well for identification and enumeration. Following
collection and fish identification in each station survey, enumerated fish were released

within each station.

Stream fish data were analyzed according to P-51 metrics to produce a “fish score” that
was used to rate the fish community as poor, neutral (acceptable), or excellent quality.
There are ten metrics used to evaluate the fish community diversity and they are listed in
the P-51 methodology (MDEQ, 1990). The score for each metric can range from —1 to +1

and are described as follows:
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" -1 indicates the community is performing outside of (minus) two standard
deviations from the average conditions found at excellent sites;

] 0 indicates the community is performing between the average condition
and (minus) two standard deviations from the average condition found at
excellent sites, and,;

] +1 indicates the community is performing better than the average condition

found at excellent sites.

The summation of the fish scores can range from —10 to +10 using these metrics. Stations
that score from +5 to +10 are considered excellent. Stations that score from -5 to —10 or
have less than 50 fish are considered poor, while stations that score from -5 to +5

(including zero) are considered acceptable in fish community structure (MDEQ, 1990).

Lake, pond, and wetland sites were not evaluated for fish using the P-51 procedure
because the approach is designed for wadable streams (MDEQ, 1990). Since fish
collection gear is not equally selective among sizes and species of fish, a combination of
sampling gear, including a boom shocker, a backpack shocker, experimental gill nets, and
fyke nets were used to capture fish within Lake Lory and Wetland Complex EE. Gear and
sample locations within Lake Lory were selected to provide a broad sampling coverage of

aquatic habitat and to minimize the bias created by gear selectivity and avoidance by fish.

A boat-mounted shocking unit and generator (boom shocker) were used to collect fish in
shallow water, near-shore areas of Lake Lory (Figure 1-3). Pulsed direct current was used
during the survey to minimize trauma to the fish. Electroshocking duration was
automatically recorded as the total seconds of electricity that was discharged from the
boom shocker in each transect. Boom shocking was conducted at night, which is more

effective than shocking during daylight hours (Smith-Root, 2004).

Multiple panel monofilament gill nets of varying mesh size were fished in several locations
throughout Lake Lory (Figure 1-3). Each gill net consisted of five, 6- by 25-foot panels
ranging from 1.5- to 6-inch stretch mesh. The gill nets were set overnight and were fished

for approximately 12 hours.

ADVANCED ECOLOGICAL MANAGEMENT 7



2024 Humboldt Mill Aquatic Survey Report January 5, 2025

Fyke nets were constructed of 0.125-inch "Ace"-type nylon mesh coated with green latex
net dip. The lead was 15 feet-long and 2-feet high. The frame and the cab were 10-feet
long when fully extended. The frame section is formed by two rectangular spring-steel
frames that are 2-feet high by 4-feet wide. The cab is constructed of two 2-feet diameter
steel hoops. The fyke nets were placed throughout Lake Lory and were fished overnight

for approximately 24 hours (Figure 1-3).

Wetland Complex EE was sampled in a wadable pond located approximately 450 feet
south of Highway 41, and approximately 1,500 feet west of the intersection between
Highway 41 and Wolf Road (Figure 1-2). Sampling was conducted with a backpack

electroshocker along the south and west shoreline on the edges of dense vegetation.

Catch-per-unit-effort (CPUE) is used as an index of fish abundance. Fish sampling efforts
were standardized to units consistent with the Michigan Department of Natural Resources
sampling protocol (Schneider et al., 2000). CPUE for the following gear was estimated as

follows:

cpuE = ¥
t

Where,

N = number of fish caught

t = sample duration in hours (boom shocker), or

t = sample duration in net nights (experimental gill net), or

t = sample duration in net nights (hoop net).

As part of the enumeration process, the species, length, weight, and number of fish
captured were recorded. One representative of each species that was not identifiable in
the field was placed in a voucher jar containing 10% formalin for later identification. Each
voucher jar was labeled according to the sample location and date. Fish were identified
to species using various taxonomic references (Bailey et al., 2003; Becker, 1983). The

Marquette County Element List (Michigan Natural Features Inventory, 2023) was reviewed
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to determine if any threatened, endangered, or special concern aquatic species occurred

within the vicinity of the project.

4.2 Macroinvertebrates

Macroinvertebrate sampling was conducted within all stream stations. Upon completion
of fish sampling, aquatic macroinvertebrates, including mussels and decapods (crayfish),
were collected within each station using D-framed kick-nets (Merritt et al., 1996). Stations
were sampled for 45 minutes using two kick-nets and samples were collected in all habitat
types within each station to characterize the macroinvertebrate community. Collected
specimens were stored in 500 ml plastic wide-mouth jars containing 70% ethanol, and
were identified using various taxonomic references (Bright, 2024; Merritt et al., 2008;
Cummings and Mayer, 1992; Pennak, 1990).

The wadable stream macroinvertebrate data were analyzed according to nine metrics
identified in the P-51 methodology. The sum of the macroinvertebrate scores can range
from -9 to +9; and like the fish community, are graded as excellent, acceptable (slightly

impaired), or poor according to the summation of the metric scores.

Aquatic macroinvertebrate sampling was conducted along the shoreline of Lake Lory and
Wetland Complex EE using a D-frame kick-net. A PONAR sediment-grabbing device was
also used in Lake Lory to collect macroinvertebrates within the water basin in locations

where the water was too deep to use the kick-net (Figure 1-3).

4.3 Stream Habitat Evaluation

Riparian and instream habitats were qualitatively described for each station. A description
of stream morphology included runf/riffle/pool/shallow pool configurations, substrate,
substrate embeddedness, instream cover, vegetation, flow stability, and bank stability.
Stream habitat was rated as excellent, good, marginal, or poor based on P-51 scores
interpreted from 10 habitat metrics. Habitat was rated according to the following P-51
habitat scores (MDEQ, 1990):
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Habitat
Characterization Total Point Score
1. Excellent > 154
2. Good 105 - 154
3. Marginal 56 — 104
4. Poor <56

Wetted stream width was measured at the downstream extent, upstream extent, and
middle of each sample station to describe the physical dimensions of each stream sample
station at the time of the survey. The average depth of the sample station was determined
from stream depth measured at 20 percent of the channel width, 80 percent of the channel
width, and 50 percent of the channel width of the downstream extent, upstream extent,
and middle of the station. Stream flow was measured using a Marsh McBirney FLO-MATE
2000™,

Photographs were taken at each station to illustrate the conditions during the sampling
period. Water temperature, pH, conductivity, and dissolved oxygen were measured as
part of the stream habitat evaluation. These water quality parameters were measured

using a Yellow Springs Instrument Professional Plus water quality meter.
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5.0 RESULTS AND DISCUSSION

The aquatic sampling of the Humboldt Mill vicinity was conducted from June 3, 2024
through June 6, 2024. Station 1, Wetland Complex EE and Station 5 were sampled on
June 3, 2024. Station MBER1 and MBER2 were sampled on June 4, 2024. Sampling of
Lake Lory was conducted from June 3, 2024 through June 6, 2024.

5.1 Streams

All streams sampled within the project vicinity are located in a region that is classified as
a Northern Lakes and Forests ecoregion (Omernik and Gallant, 1988). Therefore, all P-
51 scoring was based on metrics that relied on typical data from the Northern Lakes and

Forest ecoregion.

5.1.1 Station 1

A total of 37 fish representing six taxa were collected from Station 1 in 2024. The dominant
species included creek chubs (Semolitus atromaculatus) and pearl dace (Margariscus
margarita; Table 5-1). A total of 98 fish representing five taxa were collected from Station
1in 2023. The dominant species included northern redbelly dace (Chrosomos eos) and
pearl dace. A total of 40 fish representing six taxa were collected from Station 1 in 2022
and the dominant species included pearl dace and northern redbelly dace. A total of 94
fish representing five taxa were collected from Station 1 in 2021 and the dominant species
included pearl dace, Central mudminnows (Umbra limi) and northern redbelly dace. A
total of 36 fish representing six taxa were collected from Station 1 in 2020 and the
dominant species included pearl dace and Central mudminnows. The 2024 CPUE
estimate was 1.3 fish/minute of backpack electrofishing and was lower than the 2023
CPUE estimate, which was 4.7 fish/minute of backpack electrofishing. The 2022 CPUE
estimate was 1.5 fish/minute of backpack electrofishing, the 2021 CPUE was 1.9
fish/minute, and the 2020 CPUE was 1.3 fish/minute. Because fewer than 50 fish were
collected from Station 1 in 2024, the fish community was rated as “Poor”. No threatened,

endangered, or special concern fish species were observed in Station 1.
A total of 106 macroinvertebrates were collected from Station 1 in 2024, which was 59

more than the number collected in 2023 (47 macroinvertebrates). A total of 136

macroinvertebrates were collected from station 1 in 2022, a total of 113
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macroinvertebrates were collected in 2021, and a total of 55 macroinvertebrates were
collected in 2020. Station 1 has exhibited annual variation in macroinvertebrates among
the years surveyed by AEM. For example, 218 macroinvertebrates were collected in 2015

while 76 were collected in 2014.

Amphipods (scuds) and Trichopterans (caddisflies) were the most frequently collected
organisms in 2024 and 2023 (Table 5-2). Dipterans (true flies) and scuds were the most
frequently collected organisms in 2022, hemipterans (true bugs) and fingernail clams
(Pisidiidae) were the most frequently collected organisms in Station 1 in 2021, and scuds
and caddisflies were the most frequently collected organisms in 2020. The
macroinvertebrate community was rated as “acceptable” in 2024 (Table 5-3), and no
threatened, endangered, or special macroinvertebrates were observed. The
macroinvertebrate community was rated as “poor’ in 2023 and 2022, and the
macroinvertebrate community was rated as “acceptable” in 2018 and 2019, “poor” in 2017,
2020, and 2021. The 2016 macroinvertebrate community of Station 1 was rated as
“acceptable”. Station 1 is a low gradient system that is frequently affected by beaver
activity, which has impounded water. The low gradient coupled with the beaver activity
impounding water has likely contributed to the fluctuation between “poor” and “acceptable”

macroinvertebrate community ratings.

Station 1 was classified as a glide/pool habitat based on use of the P-51 protocol. The
habitat was rated as “good” based on the total habitat metric score according to the P-51

protocol (Table 5-4) and remained consistent with previous surveys.

The average width of Station 1 was 7.3 feet (standard deviation; s = 2.2 feet; sample size;
n = 3) and the average depth was 1.9 feet (s = 0.3 feet; n = 9; Table 5-5). The discharge
within Station 1 was 58 gallons per minute on June 3, 2024, which was five gallons more
than was observed on June 8, 2023. Water temperature within Station 1 was 15.1°C and
dissolved oxygen (4.2 mg Oj/L) was the second lowest among the Humboldt sample
stations (Table 5-6). A small beaver dam was constructed approximately midway through
Station 1 and has been affecting the hydrology in the station since the 2014 aquatic

survey. The beaver dam has continued to contribute to deeper water throughout the
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upstream half of the station where some of the stream flows out of the stream channel

through the tussock sedge.

5.1.2 Station 5

A total of 71 fish were collected from Station 5 in 2024, where 50 Central mudminnows,
19 brook sticklebacks (Culaea inconstans), one common shiner (Notropis cornutus), and
one creek chub were observed (Table 5-1). A total of 88 fish were collected from Station
5in 2023, where 87 Central mudminnows, and one finescale dace (Chrosomus neogaeus)
were observed. A total of 16 fish were collected from Station 5 in 2022, where Central
mudminnows, northern redbelly dace, and brook sticklebacks were observed, and a total
of seven fish were collected from Station 5 in 2021, where Central mudminnows were the
only species observed. A total of 13 fish were collected from Station 5 in 2020, where 12
Central mudminnows and one brook stickleback were observed, and a total of 74 fish were
collected from Station 5 in 2019, where 71 Central mudminnows, one brook trout
(Salvelinus fontinalis), one creek chub, and one black bullhead (Ameiurus melas) were
collected. The fish community composition has remained consistent among survey years,
with Central mudminnows representing the most abundant species. However, brook trout
have only been observed during the 2017 and 2019 aquatic surveys. The 2024 CPUE
was 1.6 fish/minute of electroshocking and was lower than the 2023 CPUE, which was 2.7
fish/minute of electroshocking. The 2023 CPUE was higher than the 2022 CPUE, which
was 0.8 fish/minute of electroshocking. The 2021 CPUE was 0.3 fish/minute of
electroshocking, the 2020 CPUE was 0.5 fish/minute of electroshocking, and the 2019
CPUE was much higher at 3.0 fish/minute of backpack electroshocking. The change in
CPUE among survey years is likely due to the variation in stream discharge that has been
observed in Station 5. Years with a higher observed stream discharge appear to
correspond with a higher CPUE. The 2024 P-51 fish community was rated as
“Acceptable”, with a community score of -3. No threatened, endangered, or special

concern fish species were observed in Station 5.

A total of 325 macroinvertebrates were collected from Station 5 in 2024 (Table 5-2), which
was 223 more than were collected from Station 5 in 2023. A total of 102
macroinvertebrates were collected from Station 5 in 2023, which was 48 fewer than were

collected from Station 5 in 2022. A total of 150 macroinvertebrates were collected from
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Station 5 in 2022, and a total of 164 macroinvertebrates were collected from Station 5 in
2021. A total of 248 macroinvertebrates were collected in 2020, and a total of 169
macroinvertebrates were collected from Station 5 in 2019. Isopods (sowbugs), true flies
and caddisflies were the most frequently observed macroinvertebrates in 2024 (Table 5-
2). Isopods (sowbugs), caddisflies, and fingernail clams (Pisidiidae) were the most
frequently observed macroinvertebrates in 2023. Sowbugs, fingernail clams, and
Ephemeropterans (mayflies) were the most frequently observed macroinvertebrates in
2022, and sowbugs, fingernail clams, and true flies were the most frequently observed
macroinvertebrates in 2021. True flies, scuds and sowbugs were the most frequently
observed macroinvertebrates in 2019 and 2020. The macroinvertebrate community was
rated as “poor” in 2024 (Table 5-3), which was inconsistent with the “acceptable” ratings
from 2018 through 2023. No threatened, endangered, or special concern

macroinvertebrate species were observed.

Station 5 was evaluated as a glide/pool habitat and was rated as “good” based on the P-
51 total habitat metric score (Table 5-4), and was consistent with the 2019, 2020, 2021
and 2022 habitat ratings. The average width of Station 5 was 4.5 feet (s = 2.3 feet; n = 3;
Table 5-5) and average depth was 0.6 feet (s = 0.3 feet; n = 9; Table 5-5). The discharge
within Station 5 was 22 gallons per minute on June 3, 2024 (Table 5-6) and was 6 gallons
per minute more than the discharge measured in the 2023 aquatic survey (16 gallons per
minute on June 8, 2023. Conductivity was much lower in 2024 (197.4 uS/cm) compared
to 2023 (411 uS/cm). Conductivity was much higher in 2023 (411 uS/cm) compared to
2022 (233 uS/cm). Conductivity in 2021 was 517 uS/cm and 235 uS/cm in 2020.
Conductivity was the highest among the 2024 stream sample stations (Table 5-6).
Dissolved oxygen was the lowest (3.9 mg O./L) among all Humboldt sites (Table 5-6).
Consistent with the aquatic surveys since 2014, an odor of gasoline, or some other
hydrocarbon-based product was noted while conducting the survey of Station 5 when
sediments were disturbed from the fish and macroinvertebrate portions of the survey.

However, the odor was consistent with previous surveys.
5.1.3 Station MBER1

A total of 44 fish representing nine taxa were observed, with an estimated CPUE of 1.2

fish/minute of tote-barge electroshocking in Station MBER1 during the 2024 aquatic
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survey (Table 5-1). A total of 74 fish representing eight taxa were observed, with an
estimated CPUE of 2.7 fish/minute of tote-barge electroshocking during the 2023 aquatic
survey. A total of 36 fish representing seven taxa were observed, with an estimated CPUE
of 1.0 fish/minute of tote-barge electroshocking during the 2022 aquatic survey, and a total
of 161 fish representing 11 taxa were observed, with an estimated CPUE of 3.6 fish/minute
of tote-barge electroshocking during the 2021 aquatic survey. A total of 80 fish
representing 10 taxa were observed, with an estimated CPUE of 2.9 fish/minute of tote-
barge electroshocking in Station MBER1 during the 2020 aquatic survey. Central
mudminnows, shiners, and rockbass (Ambloplites rupestris), were the most abundant
species observed during the 2024 and the 2023 aquatic surveys (Table 5-1). Central
mudminnows, slimy sculpin (Coftus cognatus), and rockbass, were the most abundant
species observed during the 2022 aquatic survey, and Central mudminnows, slimy
sculpin, and emerald shiners, were the most abundant species observed during the 2021
aquatic survey. Central mudminnows, emerald shiners, and golden shiners (Notemigonus

crysoleucas) were the most abundant species observed during the 2020 aquatic survey.

The Middle Branch Escanaba River is classified as a designated trout stream by the State
of Michigan (Michigan Department of Natural Resources Fisheries Order 210.04, 2014).
Because fewer than 50 fish were collected from MBER1 in 2024, the fish community was
rated as “Poor”. No threatened, endangered, or special concern fish species were
observed in Station MBER1.

A total of 258 macroinvertebrates were collected from Station MBER1 in 2024 (Table 5-
2), which was 33 less than were collected in 2023. A total of 291 macroinvertebrates were
collected from Station MBER1 in 2023, which was 6 more than were collected in 2022. A
total of 285 macroinvertebrates were collected from Station MBER1 in 2022, and a total
of 343 macroinvertebrates were collected from Station MBER1 in 2021. A total of 354
macroinvertebrates were collected from Station MBER1 in 2020, and a total of 263
macroinvertebrates were collected from Station MBER1 in 2019. True flies were the most
abundant macroinvertebrates followed by mayflie and beetles in 2024 (Table 5-2). True
flies were the most abundant macroinvertebrates followed by mayflies and scuds in 2023.
True flies were the most abundant macroinvertebrates followed by mayflies and

caddisflies in 2022, and true flies were the most abundant macroinvertebrates followed by
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mayflies in 2021. True flies were the most abundant macroinvertebrates in 2020 followed
by Hemipterans (true bugs), mayflies, and scuds. True flies were the most abundant
macroinvertebrates in 2019 followed by mayflies and scuds. The macroinvertebrate
community was rated as “acceptable” (Table 5-3), and no threatened, endangered, or
special concern macroinvertebrates were observed. The macroinvertebrate community
rating in 2024 remained consistent with 2017 through 2023.

Station MBER1 was classified as a glide/pool habitat and was rated as “excellent’
according to the P-51 total habitat metric score (Table 5-4) and was consistent with the
2022 habitat rating. The average width of Station MBER1 was 35.9 feet (s =4.8; n = 3)
and average depth was 1.7 feet (s = 0.4 feet; n = 9; Table 5-5).

The discharge within Station MBER1 was 11,570 gallons per minute on June 4, 2023
(Table 5-6) and was higher than the discharge recorded during the 2023 aquatic survey
(8,628 gallons per minute). The discharge within Station MBER1 was 8,628 gallons per
minute on June 9, 2023 (Table 5-6) and was much lower than the discharge recorded
during the 2022 aquatic survey (19,035 gallons per minute). The discharge during the
2021 aquatic survey was 4,800 gallons per minute and the discharge during the 2020
aquatic survey was 12,639 gallons per minute. Conductivity was 160.9 uS/cm and the pH
was 7.1 (Table 5-6). Conductivity was lower than 2023 (212 uS/cm) but has remained
consistently low as has been observed in previous surveys. Water temperature was
15.8°C and dissolved oxygen was 8.1 mg O./L (Table 5-6).

5.1.4 Station MBER2

Station MBER2 was also sampled using a barge-mounted electroshocker where a total of
63 fish representing nine taxa were observed in 2024 (Table 5-1). A total of 135 fish
representing nine taxa were observed in 2023, a total of 10 fish representing six taxa were
observed in 2022, and a total of 58 fish representing 10 taxa were observed in 2021. A
total of 40 fish representing seven taxa were observed in 2020, and a total of 30 fish
representing nine taxa were observed in 2019. Community composition of fish species
has varied among surveys. Central mudminnows, creek chubs, and white suckers
(Catostomus commersonii) were the most frequently observed fish in 2024, common

shiners (Noftropis cornutus), central mudminnows and northern pike (Esox lucius) were

ADVANCED ECOLOGICAL MANAGEMENT 16



2024 Humboldt Mill Aquatic Survey Report January 5, 2025

the most frequently observed fish in 2023, emerald shiners (Notropis atherinoides) and
central mudminnows were the most frequently observed fish in 2022, and central
mudminnows and creek chubs were the most frequently observed fish in 2021. Central
mudminnows and common shiners were the most frequently observed fish in 2020, and
blacknose dace (Rhinichthys atratulus), central mudminnows, and white suckers were the
most frequently observed fish in 2019. The CPUE estimate for Station MBER2 was 1.3
fish/minute of tote-barge electroshocking in 2024, 2.4 fish/minute of tote-barge
electroshocking in 2023, 0.3 fish/minute of tote-barge electroshocking in 2022, 1.0
fish/minute of tote-barge electroshocking in 2020 and 2021, and 0.7 fish/minute of tote-

barge electroshocking in 2019.

The 2024 P-51 fish community for Station MBER2 was rated as “Acceptable”, with a
community score of 0. No threatened, endangered, or special concern fish species were
observed in Station MBERZ2.

A total of 243 macroinvertebrates were collected from Station MBER2 in 2024 (Table 5-
2), which was 14 fewer than were collected in 2023 (257 macroinvertebrates). A total of
370 macroinvertebrates were collected from Station MBER2 in 2022, a total of 365
macroinvertebrates were collected in 2021 and a total of 277 macroinvertebrates were
collected in 2020. A total of 319 macroinvertebrates were collected in 2019. Mayflies,
caddisflies and scuds, were the most abundant organisms in 2024 and mayflies, scuds
and caddisflies were the most abundant organisms in 2023 (Table 5-2). Mayflies, true
flies, and scuds were the most abundant organisms in 2022, and scuds, mayflies,
damselflies, and dragonflies were the most abundant organisms in 2021. Mayflies, true
flies, and scuds were the most abundant organisms in 2020, and true flies, mayflies, and
scuds were the most abundant organisms in 2019. The macroinvertebrate community
was rated as “acceptable” (Table 5-3), and no threatened, endangered, or special concern
macroinvertebrate species were observed. The macroinvertebrate community rating in
2024 remained consistent with 2018 through 2023.

Station MBER2 was evaluated as a glide/pool habitat and was rated as “excellent” based

on the P-51 total habitat metric score (Table 5-4), and was consistent with the 2018
through 2022 habitat ratings. The average width of Station MBER2 was 20.7 feet (s = 2.5
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feet; n = 3) and average depth was 1.5 feet (s = 0.8 feet; n = 9; Table 5-5). Discharge
within Station MBER2 was 4,990 gallons per minute on June 4, 2024 (Table 5-6),
Discharge within Station MBER2 was 6,579 gallons per minute on June 9, 2022, and was
1,606 gallons per minute in 2021. Water temperature was 20.4°C and conductivity was
the lowest (64.2 uS/cm) among all 2024 stream sample stations (Table 5-6). Dissolved

oxygen was 7.5 mg O-/L (Table 5-6).

5.2 Lake Lory and Wetland Complex EE

5.2.1 Lake Lory

Six fyke nets were fished in nearshore areas throughout Lake Lory for approximately 24
hours for each net (Figure 1-3). Sampling took place from June 3 through June 6, 2024.
Fyke nets were typically set mid-day and were checked at the same time the following day

for fish.

Gill nets were fished in three locations throughout the lake for approximately 12 hours of
soak time for each net (Figure 1-3). Gill nets were fished from June 3 through June 4,
2024.

Boom shocking was conducted along five transects that were situated parallel to the
shoreline on June 6, 2024 (Figure 1-3). Transect lengths ranged from a minimum of 257
feet to a maximum of 483 feet. Transect 4 was unable to be sampled for the entirety of its
length due to strong winds preventing the boom shocker from safely navigating the

shoreline, and transect 3 was unable to be safely sampled for any length.

A total of 164 fish were collected from Lake Lory in 2024 representing eight different taxa
(Table 5-7). A total of 199 fish were collected from Lake Lory in 2023 representing six
different taxa, a total of 170 fish were collected from Lake Lory in 2022 representing seven
different taxa, a total of 167 fish were collected from Lake Lory in 2021 representing seven
different taxa, and a total of 193 fish were collected from Lake Lory in 2020 representing
eight different taxa. The community composition was generally consistent among the
years surveyed by AEM. Bluegills (Lepomis macrochirus), largemouth bass (Micropterus
salmoides), and yellow perch (Perca flavescens) were the most frequently collected

species among all sample gear in 2024 and 2023 (Table 5-7). Bluegills, largemouth bass,
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and black crappie (Pomoxis nigromaculatus) were the most frequently collected species
among all sample gear in 2022, and bluegills, largemouth bass, and yellow perch were
the most frequently collected species among all sample gear in 2021. Yellow perch,
bluegills, and largemouth bass were the most frequently collected species among all
sample gear in 2020 and 2019. No threatened, endangered, or special concern fish

species were observed in Lake Lory.

Most of the fish were collected using a boom shocker (Table 5-7). The CPUE for the boom
shocker was 1.8 fish/minute of electrofishing in 2024 and 2023, 1.1 fish/minute of
electrofishing in 2022, 1.5 fish/minute of electrofishing in 2021, and 2.4 fish/minute of
electrofishing in 2020.

The total CPUE for fyke nets varied by net location and ranged from a minimum of two
fish per net night to a maximum of 10 fish per net night, with bluegills being the most
frequently collected species in the fyke nets (Table 5-7). The total number of fish captured
in gill nets was one (Table 5-7). The number of fish captured in gill nets ranged from a

minimum of zero fish to a maximum of one fish.

Bluegills ranged in length from 0.9 to 8.7 inches, with an average length of 4.1 inches (s
= 2.4 inches; n = 103), and an average weight of 0.11 pounds (s = 0.14 pounds; n = 103
Table 5-8). Largemouth bass ranged in length from 2.6 to 14.4 inches, with an average
length of 11.7 inches (s = 2.8 inches; n = 27) and the average weight was 0.75 pounds (s
= 0.4 pounds; n = 27). Yellow perch ranged in length from 2.8 to 10.9 inches, with an
average length of 4.2 inches (s = 2.1 inches; n = 16), and an average weight of 0.05

pounds (s = 0.1 pounds; n = 16 Table 5-8).

Many fish collected in Lake Lory appeared in good condition. However, black spot, which
is caused by a parasite (larval trematode) that burrows into the skin of the fish, was
observed in several of the bluegills, black crappie (Pomoxis nigromaculatus), largemouth
bass, smallmouth bass (Micropterus dolomieui), and yellow perch, which is consistent with

previous surveys that have been conducted in Lake Lory.
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Aquatic macroinvertebrate sampling was conducted on June 6, 2024 within Lake Lory
where a total of 241 macroinvertebrates were collected (Table 5-9), which is 29 more than
were collected in 2023 (212 macroinvertebrates). where a total of 212 macroinvertebrates
were collected (Table 5-9), which is 61 more than were collected in 2022 (151
macroinvertebrates). A total of 151 macroinvertebrates were collected in 2022 and a total
of 265 macroinvertebrates were collected in 2021. Odonates (damselflies and
dragonflies),mayflies, and scuds were the most abundant macroinvertebrates collected
from Lake Lory in 2024 (Table 5-9). Snails, mayflies and Odonates (damselflies and
dragonflies) were the most abundant macroinvertebrates collected from Lake Lory in
2023. Snails, scuds, and true flies were the most abundant macroinvertebrates collected
in 2022, and snails, freshwater bivalves (Sphaerium), and mayflies were the most
abundant macroinvertebrates collected from Lake Lory in 2021. Snails, Odonates, and
true flies were the most abundant macroinvertebrates collected from Lake Lory in 2020.
No threatened, endangered, or special concern macroinvertebrate species were observed

in Lake Lory.

Floating, submerged, and emergent aquatic vegetation were observed in patches along
the shoreline of Lake Lory. Burreed (Sparganium sp.), floating pondweed (Potamogeton
natans), bigleaf pondweed (Potamogeton amplifolius), rushes, and water-starwort
(Callitriche sp.) were the predominant species of aquatic vegetation that were observed
along the shoreline (Photographs C-9 and C-10). Large woody debris in the form of
downed trees and submerged standing timber contributed to the aquatic habitat of Lake

Lory.

Water temperature, pH, dissolved oxygen, and conductivity were measured on the surface
of Lake Lory near the western shoreline on June 6, 2024. The surface water temperature
was 18.1 °C and was approximately 3.7 °C colder than was observed on June 10, 2023.
The specific conductivity of Lake Lory was low (60.5 uS/cm; Table 5-6) and was consistent

with previous surveys conducted by AEM.

5.2.2 Wetland Complex EE
Wetland Complex EE was sampled for fish using a backpack shocker and a total of two

brook stickleback and 15 central mudminnows were collected during the 2024 aquatic
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survey (Table 5-10). No fish were collected during the 2023 sampling. A total of nine
Central mudminnows and three brook sticklebacks were collected during the 2022 aquatic
survey, and one brook stickleback was collected during the 2021 aquatic survey, and one
brook stickleback and one Central mudminnow were collected during the 2020 aquatic
survey. The 2024 CPUE was 9.3 fish/minute of backpack electrofishing, 2023 CPUE was
0.0 fish/minute of backpack electrofishing, the 2022 CPUE was 2.0 fish/minute, the 2021
CPUE was 0.1 fish/minute, and the 2020 CPUE was 0.2 fish/minute of backpack

electrofishing.

Aquatic macroinvertebrate sampling was conducted on June 3, 2024, where a total of 120
macroinvertebrates were collected (Table 5-11). A total of 40 macroinvertebrates were
collected in 2023, a total of 107 macroinvertebrates were collected in 2022, a total of 48
macroinvertebrates were collected in 2021, a total of 89 macroinvertebrates were
collected in 2020, and a total of 69 macroinvertebrates were collected in 2019. Odonates,
mayflies, and scuds were the most frequently collected species in 2024 and 2023 (Table
5-10). Odonates, true flies, and mayflies were the most frequently collected species in
2022, and true flies, mayflies, and true bugs were the most frequently collected species in
2021. Odonates, true flies, and mayflies were the most frequently collected species in
2020, and odonates and true flies were the most frequently collected species in 2019. No
threatened, endangered, or special concern macroinvertebrate species were observed in
Wetland Complex EE.

The 2024 aquatic vegetation density appeared to be consistent with conditions observed
in the previous five aquatic surveys (2017-2023). Cattails have grown in most of the areas

of Wetland Complex EE that were previously open water (Photographs C-11 and C-12).

The conductivity was 145.4 uS/cm in Wetland Complex EE and was slightly higher than
was observed in the 2023 aquatic survey (135 uS/cm; Table 5-6). Dissolved oxygen was
5.6 mg O2/L, which was higher than was observed in 2023 (4.7 mg O/L) and pH was 6.6,
which was slightly lower than with 2023 (pH = 6.9; Table 5-6).
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EXHIBIT A

REPORT FIGURES
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EXHIBIT B

REPORT TABLES
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Table 1-1. Summary of the Procedure 51 Macroinvertebrate and Aquatic Habitat
Scores for all Stream Stations, 2024.

Station Number 1 5 MBER1 MBER2
Fish Score Rating Poor Acceptable Poor Acceptable
Macroinvertebrate Score Rating  Acceptable Poor Acceptable Acceptable
Stream Habitat Score Rating Good Good Excellent Excellent

n.a. — not applicable
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Table 3-1. Stream Station Location Description.

January 5, 2025

Station Stream Latitude/Longitude Township/Range/Section Location
Number Name NAD 1983 Description
1 Unnamed N 46.47222 Humboldt Twp. T47N, Upstream
Tributary of W 87.90249 R29W, Sec 14 extent
the Black approximately
River 30 feet
downstream of
road crossing
5 Unnamed N 46.49569 Humboldt Twp. T47N, Extends
Tributary of W 87.88276 R29W, Sec 1 between FX
the Middle road and
Branch Highway 41
Escanaba
River
MBER1 Middle N 46.49899 Humboldt Twp. T47N, Downstream
Branch W 87.88609 R29W, Sec 1 extent
Escanaba approximately
River 2,683 feet
upstream of
Highway 41
MBER2 Middle N 46.527053 Champion Twp. T48N, Upstream
Branch W 87.912157 R29W, Sec 27 extent
Escanaba approximately
River 1,000 feet

upstream of
the former L.S.
& | Railroad
bridge

NAD 1983 = North American Datum of 1983
N = North

W = West

T = Township

R = Range

Sec = Section
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Table 5-1. Stream Fish Collection Data — Stations 1, 5, MBER1 and MBER2.

January 5, 2025

Station

Scientific Name Common Name 1 5 MBER1 MBER2
Ambloplites rupestris Rockbass 8 6
Catostomus commersonii ~ White sucker 1 9
Chrosomus eos Northern redbelly dace 7
Coftus bairdii Mottled sculpin 2
Cottus cognatus Slimy sculpin 4 2
Culaea inconstans Brook stickleback 2 19
Esox lucius Northern pike 2
Hybognathus hankinsoni Brassy minnow 1
Lepomis gibbosus Pumpkinseed sunfish 5 4
Lepomis macrochirus Bluegill 2
Margariscus margarita Pearl dace 10
Notemigonus crysoleucas  Golden shiner 6
Notropis atherinoides Emerald shiner 14
Notropis cornutus Common shiner 1 5
Salvelinus fontinalis Brook trout 1
Semolitus atromaculatus Creek chub 14 1 10
Umbra limi Central mudminnow 3 50 6 20

Total 37 MM 44 63
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Table 5-2. Stream Macroinvertebrate Collection Data — Stations 1, 5, MBER1 and
MBER2.

TAXA Station 1 Station 5 Station MBER1 Station MBER2

ANNELIDA (segmented worms)
Hirudinea (leeches) 3 2 2 1
Oligochaeta (worms) 5
ARTHROPODA
Crustacea
Amphipoda (scuds) 47 2 12 27
Decapoda (crayfish) 1 6 2
Isopoda (sowbugs) 239
Insecta
Ephemeroptera (mayflies)
Baetidae 16
Ephemerellidae 15
Ephemeridae 15 7
Heptageniidae 31
Leptophlebiidae 1
Siphlonuridae 1 1 82
Odonata
Anisoptera (dragonflies)
Aeshnidae 1 9
Cordulegastridae
Corduliidae 2
Gomphidae
Libellulidae
Zygoptera (damselflies)
Calopterygidae
Coenagrionidae 1
Hemiptera (true bugs)
Corixidae 2 4 13
Gerridae 2 8
Nepidae
Veliidae 8
Megaloptera
Sialidae (alder flies) 11 20
Trichoptera (caddisflies)
Limnephilidae 38 24
Polycentropodidae
Coleoptera (beetles)

- o N =N
N
) B

—

32

N N

Dytiscidae (total) 4 6

Gyrinidae (adults) 21
Haliplidae (adults) 1
Hydrophilidae 3 1
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Table 5-2 (Continued). Stream Macroinvertebrate Collection Data — Stations 1, 5,

MBER1 and MBER2.

January 5, 2025

TAXA Station 1

Station 5 Station MBER1

Station MBER2

Diptera (flies)
Chironomidae
Ptychopteridae
Simuliidae
Tabanidea
Tipulidae

MOLLUSCA

Gastropoda (snails)
Planorbidae

Pelecypoda (bivalves)
Pisidiidae 3

1
25

28

63

20

Total 106

ADVANCED ECOLOGICAL MANAGEMENT
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Table 5-4. Stream Habitat Scores and Ratings — Stations 1, 5, MBER1 and MBER2.
HABITAT Station1 Station 5 Station MBER1 Station MBER2
METRIC glide/pool glide/pool glide/pool glide/pool
Substrate and
Instream Cover

Epifaunal
Substrate/Avail. 10 12 16 17
Cover
Pool Substrate
Characterization £ i e 17
Pool Variability 11 5 16 15
SOEE 12 12 17 17
Deposition
Channel
Morphology
Maintained Flow
Volume i g 5 :
Flashiness 8
Channel
Alteration e < IS S
Channel 17 5 16 19
Sinuosity
Riparian and
Bank Structure
Bank Stability 9 9 10 9
(L)
Bank Stability
9 9 8 9

Ve

egetative
Protection (L) 10 9 10 10
Vegetative
Protection (R) i 5 8 10
Riparian Veg.
Zone Width (L) 10 8 10 10
Riparian Veg.
Zone Width (R) i < : o
Total Score 146 118 166 176
Habitat Rating Good Good Excellent Excellent

L = Left bank facing downstream
R = Right bank facing downstream
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Table 5-5. Stream Station Dimensions

Width (ft) Depth (ft)
Station Length Average* s Average * s
1 100 7.3 (3) 2.2 1.9 (9) 0.3
5 180 4.5 (3) 2.3 0.6 (9) 0.3
MBER1 1,000 35.9 (3) 4.8 1.7 (9) 0.4
MBER2 1,000 20.7 (3) 2.5 1.5 (9) 0.8

*sample size is indicated within ()
s = standard deviation
ft = feet
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Table 5-7. Lake Lory Fish Collection Data.

Number of Taxa by Sample Gear

Fyke Gill Boom
Scientific Name Common Name Nets Nets Shocker Total
Catostomus commersonii ~ White sucker 2 1 3
Lepomis gibbosus Pumpkinseed 1 1
Lepomis macrochirus Bluegill 38 65 103
Micropterus dolomieui Smallmouth bass 1 1
Micropterus salmoides Largemouth bass 1 26 27
Notropis cornutus Common Shiner 1 1
Perca flavescens Yellow perch 1 15 16
Pomoxis nigromaculatus Black crappie 5 7 12
Total Number of Fish
Collected by Gear 46 1 117
Total Number of Fish Collected 164
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Table 5-8. Lake Lory Fish Size.

January 5, 2025

Length (inches)

Weight (pounds)

Common Name min max average* s | min max average* s
Black crappie 7.8 11.3 92(12) 08| 026 0.73 0.40(12) 0.12
Bluegill 0.9 87 41(103) 24| 0.0 047 0.11(103) 0.14
Largemouth bass 2.6 144 11.7(27) 2.8 | 0.01 143 0.7527) 0.40
Smallmouth bass 13.03 13.03 13.03(1) n.a.| 0.92 0.92 0.92(1) n.a.
White sucker 10.1 15.2 134(3) 291|041 140 1.03(3) 054
Yellow perch 2.8 10.9 4.2(16) 2.1 10.01 0.46 0.0516) 0.11
* sample size is indicated within ()
s = standard deviation
min = minimum
max = maximum
n.a. = not applicable
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Table 5-9. Lake Lory Macroinvertebrates.

January 5, 2025

ADVANCED ECOLOGICAL MANAGEMENT
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Taxa
Order Family Genus Count
Amphipoda (scuds) Hyalellidae Hyalella 26
Basommatophora (snails) Lymnaeidae 1
Coleoptera (beetles) Elmidae Optioservus 1
Coleoptera Gyrinidae Gyrinus 1
Coleoptera Haliplidae Peltodytes 2
Decapoda (crawfish) Cambaridae Faxonius 3
Diptera (true flies) Chironomidae 19
Ephemeroptera (mayflies) Caenidae Caenis 8
Ephemeroptera Ephemerellidae Eurylophella 41
Ephemeroptera Ephemerellidae Drunella 1
Ephemeroptera Heptageniidae Maccaffertium 1
Hemiptera (true bugs) Gerridae Trepobates 1
Hempitera Notonectidae Notonecta 1
Mesogastropoda (snails) Hydrobiidae Amnicola 9
Odonata (damselflies and dragonflies) Coenagrionidae Coenagrion,Enallagma 111
Odonata Corduliidae Cordulia 1
Odonata Gomphidae Gomphurus 3
Odonata Gomphidae Hagenius 1
Odonata Libellulidae Leucorrhina 2
Trombidiformes (mites) Hydrachnidiae Hydracarina 3
Limnophila Planorbidae Menetus 5
Total 241
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Table 5-10. Wetland Complex EE Fish Collection List

Scientific Name Common Name Number Collected
Culaea inconstans Brook stickleback 2
Umbra limi Central mudminnow 15

Total 17
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Table 5-11. Wetland Complex EE Macroinvertebrates.

January 5, 2025

Order Family Genus Taxa Count
Amphipoda (scuds) Hyalellidae Hyalella 18
Bassommatophora (snails) Physidae Physa 3
Bassommatophora Planorbidae Helisoma 12
Coleoptera (beetles) Dytiscidae Hydroporus 1
Coleoptera Haliplidae Haliplus 4
Coleoptera Hydrophilidae Tropisternus 5
Diptera (true flies) Chironomidae 6
Diptera Dixidae Dixella 2
Ephemeroptera (mayflies) Caenidae Caenis 22
Ephemeroptera Siphlonuridae Siphlonurus 4
Hemiptera Corixidae Hesperocorixa 5
Hemiptera Gerridae Gerris 1
Hemiptera Nepidae Ranatra 1
Hemiptera Veliidae Microvelia 1
Isopoda Asellidae Asellus 3
Odonata (damselflies and dragonflies)  Aeshnidae Aeshna 2
Odonata Coenagrionidae  Coenagrion/Enallagma 3
Odonata Libellulidae Leucorrhina 26
Veneroida Pisidiidae Pisidium 1
Total 120
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EXHIBIT C

PHOTOGRAPHS

ADVANCED ECOLOGICAL MANAGEMENT 43



2024 Humboldt Mill Aquatic Survey Report January 5, 2025

ADVANCED ECOLOGICAL MANAGEMENT 44



2024 Humboldt Mill Aquatic Survey Report January 5, 2025

ADVANCED ECOLOGICAL MANAGEMENT 45



2024 Humboldt Mill Aquatic Survey Report January 5, 2025

Photograph C-6. Station MBER1 — Downstream Extent. View to west, upstream.
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Photograph C-7. Station MBER2 — Upstream Extent. View to south,
downstream.

Potograph C-8. Station MBER2 — Downstream Extent. View to north,
upstream.
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Photograph C-9. Lake Lory. View to north.

Photograph C-10. Lake Lory. View to south.
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O 3 2 2 16,45

Photograph C-12. Wetland Complex EE North of HTDF. View to north.
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1. Contingency Plan — Humboldt Mill

This contingency plan addresses the requirements defined in R 425.205. This includes a qualitative
assessment of the risk to public health and safety, or the environment (HSE risks) associated with potential
accidents or failures involving activities at the Humboldt Mill. Engineering or operational controls to protect
human health and the environment are discussed in Section 4 and Section 5 of this document. The focus
of this contingency plan is on possible HSE risks and contingency measures. Possible HSE risks to on-site
workers will be addressed by Eagle Mine through HSE procedures in accordance with Mine Safety and
Health Administration (MSHA) requirements.

The Humboldt Mill involves processing ore, as well as storing and treating by-products of that process. The
milling, storage, and treatment facilities have been designed, constructed, and are operated in a manner
that is protective of the environment using proven technologies and engineering practices.

1.1 Contingency ltems

This contingency plan addresses the items listed below in this Section in accordance with R 425.205 (1)(a)(i)

- (xii).

Release or threat of release of toxic or acid-forming materials

Storage, transportation, and handling of explosives

Fuel storage and distribution

Fires

Wastewater collection and treatment system

Air emissions

Spills of hazardous substances

Other natural risks defined in the EIA

Power disruption, and

Leaks from containment systems for stockpiles or disposal and storage facilities.

For each contingency item, a description of the risk is provided, followed by a qualitative assessment of the
risk(s) to the environment or public health and safety. Next, the response measures to be taken in the
event of an accident or failure are described.

1.1.1 Release of Toxic or Acid-Forming Materials

Potentially reactive materials generated as a result of processing operations include ore concentrate and
tailings. Both materials have the potential to leach metals constituents when exposed to air and water. As
described in the following sub-sections, handling, and temporary storage of both the ore concentrate and
tailings have been carefully considered in the design of the Humboldt Mill to prevent the uncontrolled
release of acid rock drainage (ARD).

1.1.1.1 Coarse Ore Storage Area (COSA)

The potential environmental risk associated with the COSA is the release of contact water to the
environment via cracks in the floor areas or collection sumps. The COSA is a steel-sided building with a full
roof that is used for the temporary storage of stockpiled coarse ore that has been transported from the
mine and is awaiting crushing. The COSA has a concrete floor that is sloped to keep any water associated
with the ore inside the facility. The lower level of the facility is equipped with an epoxy-lined sump and any
water collected is pumped to the Humboldt Tailings Disposal Facility (HTDF) for eventual treatment by the
water treatment plant (WTP).

Humboldt Mill Contingency Plan — 2024 Update
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A secondary potential environmental risk in the COSA is the release of acid-generating material via track
out and fugitive emissions. Track out is managed by the housekeeping standard practices that have been
established in the building.

Contingency planning for this facility includes timely repair of cracks in the floors and walls that could allow
the release of material into the environment. Animpermeable surface inspection plan has been developed
and describes procedures for routine impermeable surface inspections, preventative and remedial actions
as well as documentation procedures. Also, per Air Permit (No. 405-08), all overhead doors must be closed
during loading or unloading of ore and a sweeping program is in place to minimize the generation of dust.

1.1.1.2 Concentrate Load-Out (CLO)

The potential environmental risk associated with the CLO is the release of acid-generating material via
track-out and fugitive emissions. The CLO is a steel-sided building with a full roof that is used for the
temporary storage of stockpiled nickel and copper concentrate prior to loading the material into railcars
destined for customers. The CLO has concrete floors and does not contain any floor drains as water use is
discouraged in this area.

Contingency planning for this facility includes timely repair of cracks in the floors and walls that could allow
the release of material into the environment. Animpermeable surface inspection plan has been developed
and describes procedures for routine impermeable surface inspections, preventative and remedial actions
as well as documentation procedures. Also, per Air Permit (No. 405-08), all overhead doors must be closed
during loading operations, and a sweeping program in place to minimize the generation of dust and track
out of material. Track outis also managed in accordance with procedures outlined in the facility’s standard
operating procedures and includes inspecting and removing any residual concentrate from the exterior of
the railcars prior to leaving the facility.

1.1.1.3 Humboldt Tailings Disposal Facility (HTDF)

A potential contaminant release from the HTDF could be in the form of water that has elevated metal or salt
concentrations that may impact surface water or groundwater quality. The HTDF is a former open pit mine
that was allowed to fill with water. Process tailings are sub-aqueously disposed which is the industry best
practice for materials that could be potentially acid generating. The anoxic environment minimizes the
potential for the generation of ARD.

The HTDF was originally composed of bedrock walls on three sides and alluvial soils on the north end
through which groundwater naturally transmitted to the adjacent wetland. A cut-off wall was installed in
the alluvial soil to prevent the release of water from the HTDF into groundwater. Therefore, groundwater
quality surrounding the HTDF should not be influenced by HTDF operations. Any water that leaves the
HTDF passes through the water treatment plant prior to discharge into the environment. Surface water
discharge from the HTDF will be treated through the WTP prior to discharge to the Escanaba River and/or
nearby wetland.

Groundwater seeps from the HTDF are not expected to occur due to the low permeability of the surrounding
Precambrian geologic formation. Furthermore, groundwater and surface water quality and elevations/flow
are routinely monitored following requirements of the Part 632 Mining and NPDES permits and will identify
changes to surrounding water quality that would be indicative of groundwater release from the HTDF.
Contingency planning from an unlikely groundwater release from the HTDF includes:

e |dentify the nature and extent of the release,
¢ Implement additional monitoring to ascertain the extent of release,
e Develop a remedial action plan to bring the facility back into compliance,
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e Implement a remedial action plan.

Specific details of the remedial action plan would be developed based on the nature of the release and in
concert with agreements with the Michigan Department of Environment, Great Lakes, and Energy (EGLE).

Eagle will monitor water quality in the HTDF during operations and post-closure. The WTP and associated
infrastructure will remain in place after tailings disposal has ceased until water quality meets applicable
standards. If future monitoring indicates there are elevated metals in the HTDF that could impact surface
water one of the following treatment options may be implemented:

e Continue the treatment of the HTDF water through the WTP until water quality conditions in the
HTDF meet surface water standards; and/or

e Amend the HTDF with appropriate reagents to reduce elevated metal parameters in order to
meet surface water standards.

Specific reagents and application rate(s) would depend on the elevated metal parameters of concern. Past
phosphate seeding of HTDF by previous owners was effective for nickel concentration reduction.

1.1.1.4 Tailings Transport System

Tailings are transported to the HTDF via slurry contained within a double-cased HDPE pipe conveyance
system. The pipe conveyance system consists of a 4-in diameter carrier pipe within an 8-in outer
containment pipe. Two tailings lines are available for use, but only one is used at a time. In addition, the
tailings lines are equipped with a leak detection system; any water released into the outer piping would
drain to the shore vault and trigger an alarm, notifying operations of a potential system breach. The shore
vault is also visually inspected twice per day (once per shift) by operators and the Environmental
Department checks the tailings lines for signs of leakage once per week.

If a breach is identified, the slurry pumps will be shut down until the source of breach is identified and
repaired. The contingency plan for moving tailings to the HTDF facility is to use the second set of tailings
lines that are already in place. In the event both lines were down, they could either be pumped into a truck
with a sealed cargo area or the tailings will be held within the plant thickener vessel until the pipeline is
repaired.

1.1.2 Storage, Transportation and Handling of Chemicals

The potential risk associated with chemical use includes surface and groundwater quality impacts.
Chemicals are brought to the site by certified chemical haulers, meeting Michigan Department of
Transportation (MDOT) transportation requirements. The chemicals are stored in secure locations within
building(s) or outdoor bulk storage silos designed for that application. Transferring chemicals is conducted
by qualified site personnel. Bulk granular products are conveyed pneumatically to the storage silos. Specific
procedures for chemical storage and emergency response procedures are included in the facility’s Pollution
Incident Prevention Plan (PIPP).

Because chemicals will be stored in secure areas, the potential for release into the environment is very
remote. If a breach of contaminant vessel does occur, the chemical will be contained within the secondary
containment area. The spill or release will be immediately cleaned using the appropriate methods
specified in the Safety Data Sheets (SDS). SDS forms are maintained on-site for all chemicals.

1.13 Fuel Storage and Distribution

There is currently one 3,000-gallon stationary bulk diesel tank located onsite. This tank is used to fuel
mobile equipment onsite. A fuel provider refills the tank on an as-needed basis. The double walled
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stationary tank is located on an asphalt surface where spills or leaks can be captured and absorbed.

In addition, equipment containing fuel includes a backup diesel generator (2,000-gallon capacity) located
at the northeast corner of the concentrate loadout facility, a backup diesel generator (1,335 gallons
capacity) located by the HTDF shore vault, a backup generator by the WTP (687-gallon capacity), a 320-
gallon diesel tank on the backup fire water pump system, and two refueling tanks located in the beds of
pickup trucks (38 and 96-gallon capacities).

In general, fuel spills and leaks will be minimized by the following measures:

° A Spill Prevention Control and Countermeasures Plan (SPCC) has been written and
implemented.

. Personnel are trained and responsible for handling fuel using proper procedures and
emergency response.

° Regular equipment inspections and documentation of findings.

. Emergency response equipment is staged to quickly respond to unanticipated spills or leaks.

Specific procedures have been prepared as part of the project’s SPCC Plan. In addition, a PIPP has been
prepared that addresses the potential for spills of fuels and other polluting materials such as water
treatment chemicals and mill processing reagents.

Diesel fuel and propane (fuels) are transported to the Humboldt Mill by tanker truck from local distributors.
The probability of an accidental release during transportation will be dependent on the location of the
supplier(s) and the frequency of shipment. A fuel release resulting from a vehicular accident during
transportation is a low-probability event. Transport of fuel in tanker trucks does not pose an unusual risk
to the region since tanker trucks currently travel to the region on a regular basis to deliver fuels to gasoline
stations located in the communities surrounding the Humboldt Mill.

Three potential release events associated with the surface-stored fuels are a bulk tank failure,
mishandling/leaking hoses, and a construction/reclamation phase release.

Bulk Tank Failure — A release may result from a failure of the stationary diesel tank. This type of release is
a low probability as it is a double-walled (i.e., secondary containment) fireproof tank that is inspected for
signs of leakage or potential failure daily prior to use. In addition, the tank is located and used in an area
where asphalt is present, and any spills would be absorbed or contained rather than directed offsite or
unprotected location. A spill response trailer is located onsite and contains spill containment and clean-up
equipment in the event of a spill. Eagle also has a spill response contractor on call to immediately respond
to situations that cannot be handled by onsite personnel.

Mishandling/Leaking Hoses - A release might result from leaking hoses or valves, or from operator
mishandling. This type of release is likely to be small in volume and is a low-probability event given that
operators will be trained to manage these types of potential releases. Mitigation measures include fueling
on an asphalt surface and using secondary containment under connection/fill points. In addition, these
small spills will be cleaned up using on-site spill response equipment such as absorbent materials and/or by
removing impacted soils.

Construction/Reclamation Phase Release - A major fuel spill during the construction or reclamation phases
of a project could occur from a mobile storage tank failure or mishandling fuels. This type of release is also
a low probability event given that operators will be trained to manage these types of potential releases and
all tanks are required to have secondary containment. As with mishandling or leaking hoses, these small
spills will be cleaned up by using on-site spill response equipment such as absorbent materials and/or
removing impacted soils.
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Absorptive materials may be used initially to contain a potential spill. After the initial response, soil
impacted with residual fuel would be addressed. Remedial efforts could include, if necessary, the removal
of soil to preclude the migration of fuel to groundwater or surface water. The project's PIPP and SPCC plans
address fueling operations, fuel spill prevention measures, inspections, training, security, spill reporting,
and equipment needs. In addition, standard operating procedures have been developed which cover
fueling operations and spill response activities. All responses to a fuel spill, both large and small, will follow
the guidelines dictated by the spill response plan and be reported internally. The tanks will be inspected
regularly, and records of spills will be kept and reported to EGLE, or other agencies as required.

Contingency plans for responding to fuel spills from tanker trucks are required of all mobile transport
owners as dictated by MDOT regulation 49 CFR 130. These response plans require appropriate personnel
training and the development of procedures for timely response to spills. The plan must identify who will
respond to the spill and describe the response actions to potential releases, including the complete loss of
cargo. The plan must also list the names and addresses of regulatory contacts to be notified in the event
of a release.

1.1.4 Fires

Surface fires can be started by a variety of causes including vehicular incidents, accidental ignition of fuels
or flammable chemical reagents, and lightning strikes. Smoking is only allowed in designated areas on the
site. Contingency measures include having the required safety equipment, appropriate personnel training,
and standard operating procedures. In addition, muster points have been established, and all employees
and visitors are trained on their location. Given these measures, uncontrolled or large surface fires are low-
probability events with negligible risk.

Because the Humboldt Mill is situated in a forested region, forest fires started off-site could potentially
impact the mill site. The cleared area in the vicinity of the facility serves as a fire break to protect the Mill
site. Contingency measures discussed below can be implemented in the event of an off-site forest fire.

In order to minimize the risk of a fire on-site, stringent safety standards are being followed. All
vehicles/equipment are required to be equipped with fire extinguishers and personnel trained in their use.
Fire extinguishers are also located near each building exit door. Personnel are required to complete a “hot
work” permit for tasks involving open flames, heat, and/or sparks. There is a network of fire hydrants
installed throughout the site. Previsouly, the facility utilized the Mill Emergency Response Team (ERT)
composed of personnel specifically trained to respond to emergencies as local rescue services were
unfamiliar with the site. Local rescue services are now capable of effectively responding to emergency
situations at the facility. ERT was disbanded in 2024.

On-site firefighting equipment includes:

e An above-ground water storage tank and distribution system for fire suppression

e Five stocked and maintained fire equipment cabinets

e 29 occupant-use fire hose stations throughout the facility

e Dry chemical fire extinguishers located throughout the site

e FireWorks system with multiple heat and smoke detectors that notifies site Security immediately
of any fire.

In addition, a Wildfire Response Guideline has been developed in conjunction with Michigan DNR Fire
Division to ensure the best possible response to a wildland fire.

Contingency planning for managing materials that oxidize includes training equipment operators on the
material characteristics. The temperature of the material is routinely measured and any material exhibiting
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signs of self-heating is immediately compacted or exposed and spread out depending on the situation. Both
methods are proven to mitigate the risks associated with self-heating.

1.1.5 Wastewater Collection and Treatment

The major source of water from the facility requiring treatment includes process water and tailings,
groundwater infiltration into the HTDF, precipitation, and storm water runoff. The HTDF is sized to provide
wastewater storage and equalization capacity. Water from the HTDF is conveyed to the WTP which is
composed of several unit processes, including: oxidation, metals precipitation, ultra-filtration, and reverse
osmosis filtration. The final product water is discharged to the Escanaba River and/or nearby wetland area.
This discharge is authorized by the State of Michigan under a National Pollutant Discharge Elimination
System (NPDES) permit (MI0058649). A Zero Liquid Discharge (ZLD) Plant was constructed to treat the liquid
waste stream created by the reverse osmosis process.

The water treatment system is designed to handle various process upset conditions such as power
disruption (Section 1.1.9) or maintenance of the various process units. The effluent is continually
monitored for key indicator parameters to verify the proper operation. Effluent that does not meet
treatment requirements is pumped back to the HTDF for re-treatment. The water level of the HTDF is
maintained to provide ample storage capacity that would allow for sufficient time to correct a process upset
condition. Potential hazards and chemical reagents associated with the WTP are discussed in Section 1.1.7.

1.1.6 Air Emissions

The operations and reclamation phases of the project will be performed in a manner to minimize the
potential for accidents or failures that could result in off-site air quality impacts. All phases of the project
will incorporate a combination of operating and work practices, maintenance practices, emission controls
and engineering design to minimize potential accidents or failures. Below is a description of identified areas
of risk and associated contingency measures that may be required. As part of a comprehensive
environmental control plan, these contingency measures will assist in minimizing air impacts to the
surrounding area.

1.1.6.1  Air Emissions during Operations

During the operation of the mill, potential emissions from the facility will be controlled as detailed in the
Mill’s current Michigan Air Use Permit (No. 405-08B). These controls include the use of building enclosures
for material handling, installation of dust collection or suppression systems to control dust during ore
crushing and transfer operations, and following prescribed preventive maintenance procedures for the
facility. Tailings generated during the milling process are transported to the HTDF via slurry and therefore
will not generate particulate matter. Ore brought from off-site is transported in covered trucks to minimize
dust emissions. Below is a more detailed discussion of potential airborne risks associated with proposed
operations at the facility.

To minimize dust emissions from the COSA and concentrate load-out building, these areas are fully
enclosed. Ore transported from the mine site may only be dumped in the COSA when the doors are closed
to minimize dust emissions from the building. A sweeping and housekeeping program is in place in the
COSA and throughout the crushing circuit including the primary crusher, rock breaker, and conveyor transfer
points located in the conveyor transfer station and mill building.

Fabric filter baghouses are used throughout the facility to minimize emissions of dust. Bag houses are
located in the Secondary Crusher building and the Fine Ore Bins. Two insertable filter systems are installed
in the transfer building. Baghouse malfunction is a possibility and can include a bag break or offset and
excessive dust loading. These potential malfunctions are addressed in the malfunction prevention and
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abatement plan. The plan includes regular inspections and maintenance activities of dust collection and
suppression systems which are accomplished by monitoring the pressure drop across the bags, monitoring
gas flow, and visual observations of stack emissions to assess opacity per permit conditions. In the event
the monitoring program indicates a malfunction, a thorough investigation of the cause will occur. If
necessary, ore processing operations will be shut down until the problem is corrected.

During facility operations, Eagle Mine will utilize certain pieces of mobile equipment to move material about
the site. Equipment includes front-end loaders, product haul trucks, and miscellaneous delivery trucks.
Although the movement of most vehicles across the site is on asphalt surfaces, a comprehensive on-site
sweeping and watering program has been developed to control potential fugitive sources of dust. If
excessive dust emissions should occur, the facility will take appropriate corrective action, which may include
intensifying and/or adjusting the sweeping/watering program to properly address the problem.

1.1.6.2  Air Emissions during Reclamation

Once milling operations are completed at the site, reclamation will commence in accordance with
R425.204. Similar to construction activities, there is a moderate risk that fugitive dust emissions could be
released during certain re-vegetation activities and during the temporary storage of materials in stockpiles.
Similar to controls employed during the construction phase, areas that are reclaimed will be re-vegetated
to stabilize soil and reduce dust emissions. If severe wind or an excessive rain event reduces the
effectiveness of these protective measures, appropriate action will take place as soon as possible to restore
vegetated areas to their previous effectiveness and replace covers as necessary.

To the extent necessary, areas being reclaimed will be kept in a wet state by continuing the watering
program. It is anticipated this program should minimize the possibility of excessive dust associated with
mobile equipment. In the event fugitive dust is identified as an issue, corrective action will determine the
cause of the problem and appropriate action will occur.

1.1.7 Spills of Hazardous Substances

Chemical reagents onsite are primarily used for the ore flotation and water treatment plant processes. Table
1.1.7 includes a list of reagents reported under the SARA Tier Il Emergency and Hazardous Chemical
Inventory that are being used onsite along with the approximate storage volumes and storage location. The
storage volume is the calculated volume of chemical within each solution based on percentage.

Table 1.1.7 Chemical Reagents Used at the Water Treatment Plant & Mill Building

Item Storage
Chemical Name Trade Name CAS No. Storage Areas
No. Volumes
Hydrochloric WTP chemical storage
1 Acid/Hydrogen Chloride Muriatic Acid 7647-01-0 3,000 gal
31.5% ZLD chemical storage
5 Sodium Bisulfite 40% Sodium Bisulfite 7631-90-5 900 gal WTP chemical storage
WTP chemical storage
3 PermaClean PC-11 PC-11 N/A 385 gal
ZLD chemical storage
Sodium Hypochlorite Chlorine/Bleach 7681-52-9 1,080 gal WTP chemical storage
4 12.5%
10377-60-3 hemical
5 PERMACLEAN-56 PC-56 26172-55-4 1,100gal WTP chemical storage
2682-20-4 ZLD chemical storage
7
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6 PermaClean PC-77 PC-77 N/A 600 gal WTP chemical storage area
7 PermaClean PC-191T PC-191T N/A 1,100 gal WTP chemical storage area
8 Low pH RO cleaner Citric Acid 77-92-9 6,000 Ibs WTP chemical storage
ZLD chemical storage
1)Copolymer, Maleic Acid 1) 113221-69-5
2) Sodium hydroxide 2) 1310-73-2
3) 1,2,4-Butanetricarboxylic 3) 37971-36-1 .
9 acid, 2-phosphono Control Chem CC7430 4) 110-16-7 110 gal ZLD chemical storage
4) Phosphonic acid 5) 22042-96-2
5) Potassium hydroxide 6) 1310-58-3
1) Sodium Hydroxide 50% | Sodium Hydroxide/ 1) 1310-73-2 .
10 1,500 gal
2) sodium Chloride 5% Caustic Soda 2) 7647-14-5 | 0082 WTP chemical storage
11 Aluminum chloride Nalco 8136/PAC 39290-78-3 1,100 gal WTP chemical storage
hydroxide sulphate
1) Sodium Chloride 1) 7647-14-5
12 2) Sodium Sulphide, Nalmet 1689 2) 1313-82-2 550 gal WTP chemical storage
3) Sodium Hydroxide 3) 1310-73-2
13 Hydrot.re.ated Light Nalclear 7766 64742-47-8 110 gal WTP chemical storage
Distillate Plus/Flocculant
1) Ferric Chloride 35% Ferric Chloride 1) 7705-08-0 WTP Reactor A West of WTP
14 1 2) Hydrochloric Acid 1% 2) 7647-01-0 | 7-°008gal eactor Area (West o )
15 Hydrogen Peroxide 50% Hydrogen Peroxide 7722-84-1 7,000 gal WTP reactor Area
13.200 WTP chemical storage
16 Sulfuric Acid 93.19% Sulfuric Acid, 66 Deg 7664-93-9 ! |
ga ZLD chemical storage
Mill Silo
17 Calcium Hydroxide Hydrated Lime 1305-62-0 105 tons WTP chemical storage
14808-60-7 .
ZLD Silo
Sodium carboxymethyl L
18 ce”ulosz ¥ CMC/Finnfix 300 9004-32-4 20 tons Reagent storage area
19 Optimer 83949 Flocculant Unknown 2 tons Reagent storage area
Sodium isopropyl xanthane
20 (SIPX) SIPX 140-93-2 15 tons Reagent storage area
. Soda ash silo
21 Sodium carbonate Soda Ash 497-19-8 55.6 tons .
ZLD chemical area
22 Carbon Dioxide Carbon Dioxide/CO, 124-38-9 6,000 Ibs CO, Tank
o3 | Methylisobutyl carbinol MIBC/Frother 108-11-2 2.2 tons MIBC tank
(MIBC)
. . 2809-21-4 Sy
24 Depositrol BL5400 Anti-Scalant 13598-36-2 3,150 Ibs |Concentrator Building — Pump Alley
25 Phosphonic Acid Phosphonic Acid 2809-21-4 450 lbs CLO Reagent Area
26 Propane Propane 74-98-6 131,697 lbs Above Ground Storage Tanks
27 Diesel Fuel Diesel Fuel 68476-34-6 7,022 gal Above Ground Storage and
Generator Tanks
Dustreat DC9119E Dust Suppressant 25213-24-5
28 166736-08-9 450 gallons Reagent Storage Area
55965-84-9
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SPRI 232 Collector 53378-51-1
141-98-0

29 67-63-0 55 gallons [Concentrator Building — Pump Alley
1310-73-2
7732-18-5

Chemical storage and delivery systems follow current standards that are designed to prevent and contain
spills. All areas in which chemicals are used or stored have been designed and constructed with
environmental protection in mind. This includes the development of secondary containment areas for
liquids. The secondary containment area is constructed of materials that are compatible with and
impervious to the liquids that are being stored. A release in the WTP, ZLD, or concentrator building from
the associated piping would be contained within the plant area, neutralized, and sent to the HTDF for
disposal. Absorbent materials are available to contain acid or caustic spills. Eagle Mine has an emergency
response contractor on call to immediately respond to environmental incidents, assist with clean-up
efforts, and conduct environmental monitoring associated with any spills.

Spill containment measures for chemical storage and handling will reduce the risk of a spill impacting the
environment. Due to the low volatility of these chemicals, fugitive emissions from the WTP or concentrator
building to the atmosphere during a spill incident are likely to be negligible. Off-site exposures are not
expected, and the management and handling of WTP and processing reagents will not pose a significant
risk to human health or the environment.

1.1.8 Other Natural Risks

Earthqguakes — The Upper Peninsula of Michigan is in a seismically stable area. The USGS seismic impact
zone maps show the maximum horizontal acceleration to be less than 0.1 g in 250 years at 90% probability.
Therefore, the mill site is not located in a seismic impact zone and the risk of an earthquake is minimal.
Therefore, no contingency measures are discussed in this section.

Floods - High precipitation events have been discussed previously in the section that describes the HTDF.
High precipitation could also lead to the failure of erosion control structures. The impacts of such an event
would be localized erosion. Contingency measures to control erosion include sandbag barriers and
temporary diversion berms. Long-term or off-site impacts would not be expected. Failed erosion control
structures would be repaired or rebuilt. Impacts from high precipitation are reversible and off-site impacts
are not expected to occur. Given the considerable planning and engineering efforts to manage high
precipitation events, the risk posed by high precipitation is considered negligible.

Severe Thunderstorms or Tornadoes — Severe thunderstorms or tornadoes are addressed in the emergency
procedures developed for the Eagle Mine and Humboldt Mill. Storm shelters have been designated and
evacuation procedures practiced on an annual basis.

Blizzard — The mill site is designed to accommodate the winter conditions anticipated in the Upper Peninsula
of Michigan. The Marquette County Road Commission is responsible for maintaining roadways near the
Humboldt Mill. If road conditions deteriorate beyond the capability of the county or township maintenance
equipment, employees can be housed onsite in the administrative offices and conference rooms as needed.

Forest Fires — Forest fires were discussed in Section 1.1.4.

1.1.9 Power Disruption

Electrical power for the Humboldt Mill is provided by two utility power companies: Wisconsin Electric (WE)
Energies and Upper Peninsula Power Company (UPPCO). The mill facility and production buildings are
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presently served by a 69 kV overhead electric feeder to an on-site UPPCO electrical substation. The
substation supplies three underground 13.8 kV feeders: two to our main mill switchgear and one to our fire
water system.

The production support buildings and Water Treatment Plant infrastructure for the mill are fed from a WE
Energies 25 kV overhead line. These buildings include the Security Building, Administration Building, Mill
Services Building, Water Treatment Plant Building which includes Water Treatment Plant Intake Pump
Building.

In the event that power is disrupted, backup generators are installed to ensure mill critical loads remain
energized. The buildings where “critical loads” have been identified and generators have been installed is
the Concentrator Building, which powers essential loads in the Concentrator and Concentrate Load Out
Building, Coarse Ore Storage Area, Tailings Vault/Reclaim Pump Structure, Administration Building, Mill
Services Building, Security Building and Water Treatment Plant.

In the event the WTP would need to be temporarily shut down during power disruptions, the water level
of the HTDF is maintained at a level that provides enough capacity to store water for an extended period
of time if necessary.

1.2 Emergency Procedures

This section includes the emergency notification procedures and contacts for the Humboldt Mill Site. Per
R 425.205(2), a copy of this contingency plan will be provided to each emergency management coordinator
having jurisdiction over the affected area (i.e., Marquette County).

Emergency Notification Procedures — An emergency will be defined as any unusual event or circumstance
that endangers life, health, property, or the environment. If an incident were to occur, all employees are
instructed to contact Security via radio or phone. Security then makes the proper notifications to the facility
managers and activates the Eagle Mine Emergency Response Guideline as needed. If personnel on site
need to be notified of such an event an emergency toned broadcast via radio and all-call speakers will be
made with instructions.

Eagle Mine has adopted an emergency response structure that allows key individuals to take immediate
responsibility and control of the situation and ensures appropriate public authorities, safety agencies and
the general public are notified, depending on the nature of the emergency. A brief description of the key
individuals is as follows:

e Health & Safety Officer: The facility H&S manager and H&S staff are responsible for monitoring
activities in response to any emergencies. During an emergency, H&S representatives will
manage special situations that expose responders to hazards, coordinate emergency response
personnel, mine rescue teams, fire response, and ensure relevant emergency equipment is
available for emergency service. This individual will also ensure appropriate personnel are
made available to respond to the situation.

e Environmental Officer: The facility environmental manager will be responsible for managing
any environmental aspects of an emergency situation. This individual will coordinate with
personnel to ensure environmental impact is minimized, determine the type of response that
is needed and act as a liaison between environmental agencies and mine site personnel.

e Public Relations Officer: The facility external relations manager will be responsible for managing
all contacts with the public and will coordinate with the safety and environmental officers to
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provide appropriate information to the general public.

In addition to the emergency response structure cited above, Eagle Mine has a Crisis Management Team
(CMT) and Plan developed to manage situations that may result in multiple injuries, loss of life,
environmental damage, property or asset loss, or business interruption. If a situation is deemed a “crisis”
the CMT immediately convenes to actively manage the situation. The CMT meets on a quarterly basis to
review and practice plan implementation and annually a third party develops a desktop exercise to
challenge and ensure the preparedness of the CMT. The following is a description of the core members and
their roles:

Crisis Management Team — Core Members and Roles

Core Members Role

Team Leader Responsible for strategy and decision making by the
CMT during a crisis and maintaining a strategic
overview.

Coordinator Ensures a plan is followed and all
logistical/administrative support required is provided.

Administrator Records key decisions and actions and provides
appropriate administrative supports to the CMT.

Information Lead Gathers, shares, and updates facts on a regular basis.

Emergency Services and Security Liaises with external response agencies and oversees
requests for resources. Maintains a link between the
ERT and CMT and oversees and necessary evacuations.

Communications Coordinator Develops and implements the communications plan
with support from an external resource.

Spokesperson Conducts media interviews and stakeholder briefings.

Evacuation Procedures — While the immediate surrounding area is sparsely populated, if it is necessary to
evacuate the general public, this activity will be handled in conjunction with emergency response agencies.
The Public Relations Officer will be responsible for this notification, working with other site personnel,
including the H&S and environmental officers.

In the event evacuation of mill personnel is required, Eagle Mine has developed emergency response
procedures for all surface facilities. All evacuation procedures were developed in compliance with MSHA
regulations.

Emergency Equipment — Emergency equipment includes but is not limited to the following:

ABC Rechargeable fire extinguishers

Fire cabinets located throughout the site containing hose, nozzles, hydrant wrenches, etc.
Radios

First aid kits, stretchers, backboards, and appropriate medical supplies

Gas detection monitors that detect five gases and LEL

High angle rescue ropes

Self-Contained Breathing Apparatus (SCBA)

Spill Kits (hydrocarbon and chemical)

Certified EMT’s Basic and Paramedics are always on site to respond in the event of an
emergency.

This equipment is located throughout the surface facilities. Fire extinguishers are located at appropriate
locations throughout the facility, in accordance with MSHA requirements. Surface facility personnel are
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also equipped with radios for general communications and emergencies. Other emergency response
equipment is located at appropriate and convenient locations for easy access for response personnel.

Emergency Telephone Numbers — Emergency telephone numbers are included for site and emergency
response agencies, as required by R 425.205(1)(c). They are as follows:

e Mill Security: (906) 339-7016/(906) 339-7017

e Local Ambulance Services: UP Health Systems Bell. Contact Security at Extension 7017, or by
radio using the Emergency Channel, or by dialing 911.

e Hospitals: Marquette General Hospital — (906) 225-3560
Bell Hospital — (906) 485-2200
e Marquette County Emergency Management Coordinator: Brian Hummel (906) 475-1134
e Local Fire Departments: Humboldt Township, Ishpeming Township —911
e Local Police: Marquette County Central Dispatch — 911
Marquette County Sheriff Department — (906) 225-8435
Michigan State Police — (906) 475-9922
e TriMedia spill response: (866) 866-5125
e UP Environmental Services 24hr. emergency response: (906) 466-9900
e EGLE Marquette Office:  (906) 228-4853
e Michigan Pollution Emergency Alerting System: (800) 292-4706
e Federal Agencies: EPA Region 5 Environmental Hotline: (800) 621-8431
EPA National Response Center: (800) 424-8802
MSHA North Central District: (218) 720-5448
e MDNR Marquette Field Office: (906) 228-6561
e Humboldt Township Supervisor: (906) 339-4477

1.3 Testing of Contingency Plan

During the course of each year, the facility will test the effectiveness of the Contingency Plan. Conducting
an effective test will be comprised of two components. The first component will include participation in
adequate training programs on emergency response procedures for those individuals that will be involved
in responding to emergencies and the second component is the completion of a mock field or desktop
exercise.

Training will include the participation of the Safety Officer, Environmental Officer, Public Relations Officer,
and other individuals designated to respond to emergencies including the Mill ERT. Individuals will receive
appropriate training and information with respect to their specific roles, including emergency response
procedures and the use of applicable emergency response equipment.

The second component of an effective Contingency Plan is to conduct desktop exercises or mock field tests.
At least one desktop exercise or mock field test will be performed each year which will test the emergency
response measures of the contingency plan and crisis management plan in place at Eagle Mine. The Safety
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Officer will work with the Environmental Officer and Emergency Response Coordinator to first define the
situation that will be tested. The types of test situations may include responding to a release of a hazardous
substance, fire, or natural disaster such as a tornado. A list of objectives will be developed for planning and
evaluating each identified test situation. A date and time will then be established to carry out the test. Local
emergency response officials may be involved, depending on the type of situation selected.

Once the test is completed, members of the crisis management team and emergency response team will
evaluate the effectiveness of the response and make recommendations to improve the system. These
recommendations will then be incorporated into a revision of the facility Contingency Plan and Crisis
Management Plan.
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