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1. INTRODUCTION 

Hecla Greens Creek Mining Company (HGCMC) prepared this report per Section 2.3 
and 2.4 of the Alaska Department of Environmental Conservation (ADEC) Waste 
Management Permit No. 2020DB0001 (WMP). This report presents the results from 
inspections and monitoring performed from January 1, 2025 through June 30, 2025, as 
required by the WMP and described in the Hecla Greens Creek General Plan of 
Operations Appendix 1 – Integrated Monitoring Plan (IMP). Compliance monitoring of 
wastewater and stormwater discharges, air emissions, and other resources, such as 
Hawk Inlet monitoring, are addressed under specific permits and not included in this 
document.  
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2. AQUATIC BIOMONITORING 

Aquatic bio-monitoring at Sites 63 and 54 on Greens Creek and Site 9 on Tributary 
Creek is performed annually by the Alaska Department of Fish and Game (ADFG). The 
2024 Aquatic Biomonitoring Report was not available at the time of submission of the 
2024 year end WMP Report. 2024 monitoring was performed in July and the 2024 
monitoring results are summarized in Technical Report No. 25-04, Aquatic 
Biomonitoring at Greens Creek Mine, 2024, prepared by ADFG (Lindgren, J.W. 2024). 
The ADFG conducted 2025 aquatic biomonitoring in July 2025, and the report is 
expected to be available in early 2026.  
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3. TAILINGS DISPOSAL FACILITY 

3.1. Background 
The Mill at the Greens Creek Mine generates approximately 2,300 dry short tons (DST) 
of filter-pressed tailings per day, or approximately 750,000 DST of tailings annually. 
Tailings are dewatered in a filter press, with about 50% being mixed with cement, and 
hauled underground for disposal in mined-out areas as backfill. The remaining tailings 
are transported in covered trailers from the Mill and placed, using dry-stacking 
techniques, in the surface tailings disposal facility (TDF) near Hawk Inlet in the upper 
reaches of the Tributary Creek drainage.  

3.2. Facility Operation and Management 
Standard development and placement methodologies at the TDF have been established 
and reviewed and will be used for future tailings disposal. A detailed description of the 
TDF operation and management, including standard operating procedures, is presented 
in GPO Appendix 3 – Tailings Disposal Facility Management Plan. 

3.2.1. Material Placement Records 
Table 1 contains the monthly placement records for tailings, production rock, and other 
materials at the TDF for the reporting period. The calculated tonnage of tailings was 
derived by subtracting the tons of production rock and other material from the surveyed 
total. Tailings generated but not hauled to the TDF were disposed of in the underground 
mine. Estimates of other miscellaneous materials disposed of in the facility are shown in 
Table 2.  

The existing TDF (Attachment A, Tailings As-built) currently contains about 6.5 million 
cubic yards of material. Based on the survey data presented in Table 1, there is a 
remaining capacity of approximately 2.1 million cubic yards. Though it is difficult to 
determine the exact amount of time it will take to fill the TDF, HGCMC estimates that 
the facility will be full in mid-2032, based on historic placement rates.  
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Table 1: Tailings Placement 

Month 

Surveyed Volume Tonnage 

Monthly Cumulative 
Waste 
Rock 

Other Tailings* Monthly Cumulative 

(cy) (cy) (tons) (tons) (tons) (tons) (tons) 

Jan 2025 19,371 6,452,440 3,672 500 35,054 39,226 10,587,813 
Feb 2025 15,568 6,468,008 2,839 500 28,186 31,525 10,619,339 
Mar 2025 18,683 6,486,691 3,944 0 33,889 37,833 10,657,172 
Apr 2025 20,277 6,506,968 16,083 0 24,978 41,061 10,698,233 
May 2025 21,535 6,528,503 8,561 0 35,047 43,608 10,741,841 
Jun 2025 25,743 6,554,246 8,581 1,229 42,320 52,130 10,793,971 

TOTAL 121,177   43,680 2,229 199,474 245,383   

*Tonnage calculated using a density of 150 pounds per cubic foot. 
 

Table 2: Miscellaneous Materials Disposal Estimates 

Surface Tailings CY Underground CY 

Pressed Sewage Sludge 6.5 Tires, Sump Sediment, Shop, 
Mine, Electrical & Mill Refuse 

2,065 
Pressed Water Treatment Plant Sludge 137.5 

 

3.2.2. Inspections 
Several internal inspections are carried out at the TDF throughout the year. Operators 
working at the site carry out daily visual workplace inspections. The Surface Civil 
Engineer and/or Surface Operations Shifter or designees carry out weekly visual 
inspections of the TDF area, as well as a checklist inspection of Ponds 7 and 10. The 
environmental department carries out a monthly checklist inspection of the TDF.  

During the reporting period, the Forest Service conducted six routine inspections to 
monitor best management practices effectiveness and compliance with the General 
Plan of Operations. No issues of non-compliance or poor operations practices of the 
TDF were noted during the routine inspections. The Forest Service typically noted that 
the facility is being developed and operated to the required operations and maintenance 
specifications of GPO Appendix 3. 

3.2.3. Acid-Base Accounting (ABA) 
Greens Creek Mine tailings contain pyritic sulfur, which through weathering processes, 
can lead to acid generation. However, the tailings also contain significant carbonate, 
which neutralizes the acid. Previous studies have shown that the lag time for acid 
generation from exposed tailings is on the order of decades. The prevention of acid 
generation from the TDF is one of the primary management objectives. As part of the 
TDF standard operating procedure, composite samples are collected from the tailings 
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filter press monthly for ABA analyses. Analytical results for samples collected during the 
reporting period are shown in Table 3 below. As shown, tailings samples had an 
average acid potential of 308.29 tCaCO3/kt, an average neutralization potential of 
274.61 tCaCO3/kt, and an average net neutralization of -33.68 tCaCO3/kt. A graph 
showing results from tails monthly composite ABA samples collected since 2014 is 
included in Attachment K. Net neutralization has shown an upward trend over the past 
10 years due to a decreasing trend in acid potential. 

Table 3: Tailings Acid-Base Accounting (tCaCO3/kt)  

2025 
Acid 

Potential 
Neutralization 

Potential 
Net Neutralization 

Potential 

January 326.82 276.09 -50.73 
February 297.40 288.93 -8.47 

March 291.31 278.72 -12.59 
April 374.18 269.06 -105.12 
May 316.78 263.84 -52.94 
June 243.23 271.01 27.78 

Average 308.29 274.61 -33.68 

 

3.2.4. Meteorology 
HGCMC maintains meteorological stations near Hawk Inlet, the TDF and at the 920 mill 
that record air temperature, precipitation, wind speed, and wind direction. Table 4 
shows the temperature and precipitation data collected across the property during the 
reporting period.  
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Table 4: Meteorological Data 

Location Month 
Min Temp Max Temp Avg Temp Precipitation  

(°C) (°C) (°C) (in) 

Tailings 
Meteorological 

Station 

Jan-25 -9.29 7.18 0.61 5.42 
Feb-25 -10.05 7.78 -0.62 1.16 
Mar-25 -4.45 12.74 2.83 1.59 
Apr-25 -0.20 11.37 5.28 4.48 
May-25 2.18 14.98 7.55 5.44 
Jun-25 4.75 19.47 11.12 2.94 

Hawk Inlet 
Meteorological 

Station 

Jan-25 -8.26 7.21 0.80 7.28 
Feb-25 -9.30 6.56 -0.38 1.56 
Mar-25 -3.53 11.55 2.77 1.99 
Apr-25 -0.47 9.97 5.09 6.69 
May-25 2.36 13.76 7.33 6.12 
Jun-25 4.64 18.75 10.66 2.84 

920 
Meteorological 

Station 

Jan-25 -12.21 4.98 -0.99 5.63 

Feb-25 -13.20 4.83 -2.62 1.84 

Mar-25 -7.97 11.35 1.15 1.69 

Apr-25 -1.32 11.67 3.93 4.12 

May-25 0.59 13.90 6.17 5.93 

Jun-25 2.39 22.17 10.06 3.17 

 

3.2.5. Water Level Data 
The Tailings Facility as-built is shown in Attachment A. The maximum saturated 
thickness (approximately 35 feet) occurs near the center of the main portion of the pile. 
However, this elevated water table level does not extend close to the down-slope toe of 
the pile. The foundations of the West Buttress and southern portion of the stack are 
well-drained, as indicated by typically consistent unsaturated conditions in the blanket 
drains and at the West Buttress base. Low head elevations near the toe of the pile 
maximize the pile's geotechnical stability. Intermittent head increases in the foundation 
drains are localized and are of short duration that should not affect pile stability. 

3.2.6. Dust Monitoring and Abatement 
Since 2011, HGCMC has been monitoring fugitive dust emissions from the TDF using 
10-liter Atmospheric Depositional Containers (ADC) mounted approximately 1.3 meters 
off the ground. The methodology is an adaptation of an ASTM standard test method 
(ASTM D1739). The adapted methodology lacks the specified windscreen, uses a 
variable sampling frequency, and the filtrate is not analyzed.  
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At a variable frequency, and seasonally dependent, the ADCs are collected and filtered 
through a pre-weighed 2.5-micron, 90 mm quartz filter. The filters are dried, weighed, 
and analyzed for total lead and zinc. The analysis equates to the amount of material 
passing through the mouth of the ADC over a known period, making it possible to 
calculate a qualitative average daily load per unit area. Though described as 'crude' in 
the standard, the methodology is “useful in the study of long-term trends.” 

Since the inception of monitoring, the size and type of the filter used has been modified. 
When monitoring started in 2011, a 1.5-micron, 47 mm glass fiber filter was used. A 
switch to 90 mm filters was made in late 2016 to decrease filtering time. A short time 
later, the filter brand changed as the ones being used were being discontinued. It was 
not noticed at the time, but the new filters had a higher blank value for lead than 
previously measured. This was recognized in early 2019 when reviewing the data for 
the background site. Dust monitoring was halted over the summer months in 2019, 
while a filter was sourced with a low lead blank value. Only Whatman 1851-090 filters 
(2.5-micron, 90 mm quartz fiber) have been used in the analysis since 2020. It should 
be noted that due to supplies issues, the old higher background lead filters were used 
early in 2024 until Whatman filters were again available. When the higher blank filters 
were used, the baseline for those years increased, though the seasonal trends remain 
the same.  

In 2011, multiple ADCs were deployed proximally to the dry stack tailings pile. Four 
ADCs loosely correlate to the cardinal points on a compass, with others located to the 
southwest and southeast. In 2019 the monitoring program was expanded to include two 
additional points to the southwest (Pond 10 Pump House and Pond 10 South). To 
develop an understanding of natural conditions (background), an ADC was installed 
approximately 4.5 kilometers upwind (north) of the TDF and away from other facilities.   

Beginning July 2024, HGCMC began collecting data from six new ADC locations:  

 0.9 Miles on the B Road 
 1.2 Miles on the B Road 
 DB-2 
 DB-4 
 West Shore of Hawk Inlet 
 Greens Creek Delta  

Attachment O contains a map of ADC locations. Data collected from these new 
locations, including the ADC Dust and Lead Loading table, is included in Attachment E. 
Data supports the statements made previously about the seasonality of fugitive dust 
emissions: most of the dusting occurs under cold, dry, and desiccating conditions with 
moderate wind speeds from the north or northeast. These conditions typically occur in 
late fall and winter and are the most predominant mid-December through late February. 

Continuing the historic trend, locations directly south (1.2 B-road, South, Southeast) or 
southwest (Pond 10 Pumphouse) of the TDF continued to have some of the highest 
average lead loadings. 1.2 B-road had the highest average lead loading of these areas 
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at 2529.2 µg/m2/day, followed by South at 989.5 µg/m2/day, Southeast at 242.9 
µg/m2/day, and Pond 10 Pumphouse at 30.6 µg/m2/day. These elevated readings were 
reported with the January 7th weekly filter reading, which corresponds with HGCMC 
Surface Operation Staff Daily Logs (January 1st and 3rd), which reported conditions 
below freezing, windy and dry weather conditions, with visible dust. The DustTrak 
reported a reading of 0.019 mg/m³ on 1/3/2025. Surface Operations staff’s on-site 
reports of fugitive dust events trigger HGCMC’s Surface Ops team to implement one or 
more best management practices (BMPs) to reduce the duration of such events. When 
reviewing the following week’s ADC filter report for lead, January 14th, the numbers 
dropped significantly: 1.2 B-road at 24.8 µg/m2/day, South at 11.5 µg/m2/day, Southeast 
at 11.6 µg/m2/day, and Pond 10 Pumphouse at 6.1 µg/m2/day. 

Due to the deployment of wind fencing and using weather predictions to identify 
potential dust events, average lead loadings have generally decreased in these areas 
compared to 2024. Specifically, South has seen average lead loading drop from 72.2 
µg/m2/day to 28.17 µg/m2/day, and Southeast has dropped from162 µg/m2/day, to 12.21 
µg/m2/day. Reduced activity in the west and northwest portions of the TDF and 
placement of an interim cover has also helped to decrease average lead loadings in this 
area. Charts of the monitoring data are provided in Attachment E. Visual observations of 
dust events as recorded by HGCMC are summarized in Table 5. Surface Operation’s 
sediment sweeping and water truck usage fugitive dust mitigation efforts are recorded in 
Table 6.  

The addition of the new ADC at 1.2 B Road in 2024 has provided additional information 
in this area. This ADC, located on the east side of B-road and the TDF, has helped identify 
an area where further improvements can be made. A few dust events have been captured 
in this area that represent the highest observed lead levels. HGCMC is currently 
determining how best to secure wind fencing in this area in order to address dust 
concerns. Additional efforts are also being made to water this stretch of road more 
frequently when dust events are predicted to occur.  

Surface and Tailings engineers use these and other mitigation efforts to combat fugitive 
dust events, with the assistance of programs like Power BI, that create daily potential 
fugitive dust alerts. Fugitive dust events are measured by Absolute Humidity (AH) 
compared to PM10. PM10 is a unit measuring the concentration of airborne particles in 
the air that are 10 micrometers or smaller in diameter. Most dust events are characterized 
by absolute humidity readings below the AH threshold (3.5 g/m³). This data is collected 
by utilizing HGCMCs meteorological stations and accredited national weather services 
combined with onsite dust monitoring devices.  

To create data collection redundancy, preparation for unpredictable equipment 
malfunctions, and to increase collection area coverage, HGCMC has recently begun 
incorporating various methods of dust monitoring. In 2023, the south end of the TDF 
was equipped with a single TSI DustTrak real-time monitor (RTM). Between late 2023 
and early 2024, additional Purple Air and Dust-A-Side (DAS) monitors were installed as 
part of the expansion Record of Decision (ROD) requirements, refer to Attachment E. 



Hecla Greens Creek Mining Company  H1 2025 Biannual Report 

Page 13 of 43 
 

Unlike the ADCs, the monitoring devices are unable to distinguish measurements based 
on source, TDF vs ecological, such as pollen, spider webs, snow, burn pile smoke, 
forest fires, etc. The data reported through the monitoring devices is cross referenced 
with the ADC data and visual observations.  

The new continuous dust monitoring devices are located in the following locations: 

 Purple Air near dust buckets 
o South 
o North 
o Northeast 
o West 
o Greens Creek Delta 

 DAS near dust buckets 
o East 
o South 

Charts representing the data from the various dust monitors and mitigation activities is 
provided in Attachment F. Table 5 summarizes when dust was observed in the TDF 
during the reporting period. Table 6 reports the Surface Operation’s water truck usage 
and sediment sweeping at the TDF.  

Table 5: Visual Observations of Dust Events 

Date Shift Tails Dust Observations 
1/1/2025 N 6 below freezing windy dry visible dust 
1/3/2025 N 6 below freezing windy dry visible dust 

2/14/2025 D 6 below freezing windy dry visible dust 
2/14/2025 D 6 below freezing windy dry visible dust 
2/15/2025 D 6 below freezing windy dry visible dust 
2/16/2025 D 6 below freezing windy dry visible dust 
3/13/2025 N 4 above freezing windy dry visible dust 
3/15/2025 N 4 above freezing windy dry visible dust 
3/27/2025 D 4 above freezing windy dry visible dust 
3/28/2025 D 4 above freezing windy dry visible dust 
3/29/2025 D 4 above freezing windy dry visible dust 
3/31/2025 D 4 above freezing windy dry visible dust 

3/31/2025 D 4 above freezing windy dry visible dust 
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Table 6: Sediment Sweeping and Water Truck Usage 

Date 
Sediment 
Sweeping 

Water 
Truck 
Usage  Date 

Sediment 
Sweeping 

Water 
Truck 
Usage 

1/9/2025 X    5/1/2025 X   
1/10/2025 X    5/4/2025 X   
1/15/2025 X    5/11/2025   X 
2/3/2025   X  5/12/2025   X 
2/7/2025   X  5/18/2025   X 
2/8/2025   X  5/19/2025   X 
2/9/2025   X  5/22/2025   X 
2/9/2025   X  5/23/2025   X 
2/10/2025   X  5/30/2025 X   
2/11/2025   X  6/3/2025 X X 
2/13/2025   X  6/4/2025   X 
2/14/2015   X  6/6/2025   X 
2/15/2025   X  6/9/2025   X 
2/16/2025   X  6/10/2025   X 
3/4/2025   X  6/11/2025   X 
3/7/2025 X   6/12/2025   X 
3/10/2025 X   6/13/2025   X 
3/11/2025 X    6/14/2025   X 
3/13/2025 X X  6/15/2025   X 
3/14/2025   X  6/17/2025   X 
3/16/2025   X  6/21/2025   X 
3/27/2025   X  6/22/2025   X 
3/28/2025   X  6/23/2025   X 

3/29/2025   X     
3/30/2025   X     
3/31/2025   X     
4/3/2025   X     
4/4/2025   X     
4/9/2025 X       
4/10/2025 X X     
4/19/2025   X     
4/20/2025   X     
4/21/2025   X     
4/26/2026   X     
4/30/2025 X X     
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Some data has been excluded from the graphs due to monitor malfunction or data not 
representing dust conditions. For instance, the Purple Air South monitor reported 
elevated readings during the months of April, May, and June. HGCMC staff tended to 
this monitor when collecting data once a month and reported seeing spider activity 
within the device. Both the DAS East and South experienced technical difficulties with 
data communication for the majority of 2025, and thus have not been included in 
Attachment F. In addition, elevated data outliers on all monitors were excluded from 
reported graphs and figures upon comparison of all monitors, ADCs, and visual 
observations.  

In addition to passive (ADC) and continuous  dust monitoring devices, the following are 
some of the BMPs to reduce fugitive dust from the TDF: 

 Wind breaks along the crest and south end of the tailings pile  
 Routine brushing of the tailings road surfaces 
 Use of portable wind screens 
 Placement of stationary objects to create wind breaks 
 Limiting snow removal to only the active placement areas 
 Covering of inactive surfaces/slopes with rock, sand, or other material 
 Open surfaces are kept at a minimum 
 Armoring and hydro-seeding outer slopes where appropriate 
 Watering of exposed tailings and road surfaces to add moisture and form 

an ice layer 
 Utilization of dust suppressants (Gorilla snot and magnesium chloride) 
 Speed limits on site roads 

With the predominant winds being from the north/northeast and the tailings placement 
occurring in the facility's east and southwestern extent, the expected loading region is to 
the south, as supported by the data. Reduced activity in the west and northwest portions 
of the TDF and placement of an interim cover has led to low loading in the west and 
southwest.  

Further information regarding fugitive dust mitigation and monitoring measures can be 
found in the TDF Fugitive Dust Mitigation and Monitoring Plan.  

 

3.2.7. West Tailings Water Quality Monitoring 
Further Creek is the drainage located immediately west of the TDF. This drainage is 
monitored to determine if leakage is occurring from the facility. Leakage from the TDF 
would likely produce a chemical signature similar to Wet Well 3, with high alkalinity 
(250-300 mg/l), high total sulfate concentrations (>600 mg/l), high dissolved manganese 
(30-40 mg/l), and high zinc concentrations (800-1000 µg/l). 

The concentrations of manganese, sulfate, and zinc in Wet Well 3 are between three 
times (for dissolved manganese) and 25 times (for dissolved zinc) higher than those 
measured in the Further Creek drainage, suggesting that effects from seepage, if any, 
from the tailings pile are minimal.  
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3.2.8. Internal Water Quality Monitoring 
Internal water quality monitoring refers to sampling conducted within the boundaries of 
the TDF. Sample locations include wet wells that collect flows from the above liner and 
below liner drains. This water is contained within the TDF and is routed to treatment 
facilities before discharging under the HGCMC APDES permit. Therefore, water quality 
data is not compared to AWQS. The objective of the monitoring is to provide a 
continuing perspective on in-pile geochemical processes. Maps showing these 
monitoring locations is provided in Attachment O. 

Attachment B provides water quality graphs for Wet Well 3 (Site 380), Wet Well 14 (Site 
2066), S3P1 Expansion above liner drains (Site 1922), and the East Ridge Expansion 
above liner drains (Site 1424). 

Water quality graphs for below liner drains in the East Ridge Expansion (Site 1422), 
Pond 7 (Site 396), Pond 10 (1924) and the S3P1 Expansion (Sites 1918, 1919, and 
1920; combined as WW13 since June 2023) are provided in Attachment C. Water 
quality of the below liner drains in the S3P1 Expansion area are potentially influenced 
by the imported construction rock. 

The current results are consistent with past years, and a detailed analysis of water 
quality within the TDF can be found in the Tailings and Production Rock Site 2014 
Annual Report.  

3.3. Site As-built 
As-built drawings for the TDF are presented in Attachment A. The drawings depict the 
topography, water management features, monitoring device locations, and other 
significant features of the site. There is an additional drawing that includes cross-
sections that show the following TDF features: 

 existing topographic surface 
 the prepared ground upon which the pile was constructed 
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4. WASTE ROCK SITE 23 

4.1. Background 
Site 23 was constructed in 1995 and is currently the only active surface placement area 
for waste rock besides the TDF. The site boundary covers approximately 18 acres. See 
the Site 23 as-built in Attachment G for facility layout. The site is under the regulatory 
authority of the Forest Service and the ADEC. 

4.2. Site 23 Operation and Management 
HGCMC manages Site 23 to safely receive material during production, maintain pile 
stability and reduce impacts to the receiving environment through classification and 
segregation of waste rock, placement methodologies, and implementation of best 
management practices to control surface drainage. A detailed description of Site 23 
operation and management, including standard operating procedures, is presented in 
GPO Appendix 11 – Waste Rock Management Plan. 

4.2.1. Inspections 
Several inspections are conducted at Site 23 annually. Operators working at the site 
carry out daily visual workplace inspections. Engineers from the Surface Operations 
group and/or Surface Operations Shifters perform weekly visual inspections. The 
Environmental Department carries out a monthly checklist inspection. No visible signs of 
physical instability were observed at Site 23 during this reporting period.  

During the reporting period, the Forest Service conducted six routine inspections to 
monitor the best management practices and effectiveness and compliance with the 
General Plan of Operations. No issues of non-compliance or poor operations practices 
were noted during the routine inspections.  

4.2.2. Placement Records 
Table 7 shows the quantity of waste rock placed at Site 23 during this reporting period. 
This represents the combined total of Class 1, Class 2, and Class 3 waste rock, as 
determined by the underground geologists. Class 4 waste rock remains underground as 
backfill. Some of the Class 1 rock (argillite) is used at the TDF but is stockpiled at Site 
23 before doing so.  
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Table 7: Site 23 Production Rock Placement 

Month 

Surveyed Volume Tonnage 

Monthly Cumulative Class 1 Class 1* Class 2 Class 3 Monthly Cumulative 

(cy) (cy)  (tons)  (tons)  (tons)  (tons)  (tons)  (tons) 

Jan 2025 4,908 1,409,582 130 -3,672 431 10,662 7,551 2,386,126 
Feb 2025 2,934 1,412,516 0 -2,839 283 7,516 4,960 2,391,093 
Mar 2025 3,671 1,416,187 0 -3,944 0 6,044 2,100 2,397,307 
Apr 2025 3,974 1,420,161 270 -9,248 3,131 3,765 -2,082 2,404,034 
May 2025 5,317 1,425,478 261 -3,604 6,378 3,833 6,868 2,413,035 
Jun 2025 1,004 1,426,482 664 -3,876 1,253 4,187 2,228 2,414,734 

* Some Class 1 material is used in the tailings disposal facility.    

 

4.2.3. Acid-Base Accounting (ABA) 
Waste rock from the mine generally consists of two varieties, argillite, and phyllite. 
Characterization of Greens Creek Mine argillite and phyllite using ABA and other 
laboratory and field testing indicates that argillite is not acid generating and that most 
samples of phyllite are potentially acid generating. Due to these characteristics, 
management objectives have been established for the management of waste rock 
materials.  

Management and routing of waste rock initiates in the underground mine. Production 
geologists inspect the active mining face and muck piles to determine the waste rock 
lithology and pyrite content, assess the Net Neutralization Potential value and assign 
the heading a class (1-4). Chip samples of the headings are collected and sent to a lab 
for ABA analysis. The ABA results help document the types of material produced and 
validates the visual classification system. Samples are also collected on a quarterly 
basis from the active placement areas on Site 23. 

The ABA results from Class 1 and Class 2/3 waste rock samples collected from Site 23 
during the monitoring period are shown in Error! Reference source not found. below.  
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Table 8: Site 23 Acid-Base Accounting (tCaCO3/kt) 

Class / Sample Date 
Acid 

Potential 
Neutralization 

Potential 
Net Neutralization 

Potential 

Class 1 – 02/19/2025 79.0 296.2 217.2 
Class 1 – 02/19/2025 85.5 376.0 290.5 
Class 1 – 05/12/2025 53.6 346.6 293.0 
Class 1 – 05/12/2025 52.9 389.4 336.5 

Class 1 Average 67.7 352.1 284.3 

Class 2/3 – 02/19/2025 29.0 330.4 301.4 
Class 2/3 – 02/19/2025 34.9 352.5 317.6 
Class 2/3 – 05/12/2025 147.8 354.1 206.3 
Class 2/3 – 05/12/2025 263.7 283.1 19.5 

Class 2/3 Average 118.8 330.0 211.2 

 

4.2.4. Stability 
The design, construction, placement methodologies, and implementation of best 
management practices to control surface runoff ensure the stability of Site 23. The 
facility is constructed from the bottom up on a prepared foundation. As the height 
increases, native material is excavated from the backslope, and the excavated volume 
is replaced with production rock. The production rock is placed in 0.6-meter lifts with a 
dozer and compacted with a 12-ton drum compactor. Exterior slopes are constructed 
with a 3H:1V maximum overall slope. Drainage of the foundation is facilitated by a 
series of finger drains. Surface runoff and drainage from the pile are collected and 
routed to treatment facilities. 

4.2.5. Slope Monitoring 
Geotechnical investigations have concluded that Site 23 is constructed on top of a large 
regional block slide, or sackung, which is defined as a deep-seated gravitational 
deformation. Five inclinometers have been installed to monitor the movement of the 
slide. The 2012 Site 23/D stability update (KCB, 2012) provided recommendations for 
trigger level monitoring for inclinometer movement rates and piezometer water levels for 
instrumentation installed at Site 23/D, to ensure stable static site conditions. More 
frequent monitoring and site reassessment for stability will become necessary if 
movement is documented along the slide plane in excess of 1-inch (25.4 mm) per 
month, or 3 inches (76.2 mm) total. Immediate notification and response action is 
necessary if movement along the slide plane in excess of 4 inches (101.6 mm) per 
month is documented. 

For water levels, the general guidelines are that if water levels are trending 5-ft above 
the winter average for a given piezometer, that the Surface Operations Manager should 
notify the Design Engineer for further assessment. If the water levels are trending 10-ft 
above the winter average for a given piezometer, appropriate emergency response 
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notifications and actions shall be implemented. Piezometer levels are discussed further 
in the next section of this report. 

Inclinometer IN-23-05-01 was installed at Site 23 at the end of 2005 to aid with stability 
monitoring at Site 23/D. Displacements at the top of the hole occurred and are attributed 
to frost heaving, grout settling, and damage from bear activity. Due to the amount of 
movement, it became difficult to take readings and was replaced by IN-23-20-01 nearby 
with a baseline reading in July 2020. Another inclinometer was concurrently installed at 
the top of Site D, IN-23-20-02 with a baseline reading in July 2020. Three inclinometers 
(IN-23-10-01, IN-23-10-02, and IN-23-10-08) were installed at Site 23 during the 
summer of 2010 and baseline readings were taken September and November. 
Inclinometer IN-23-10-01 was installed in the lower portion of Site D, IN-23-10-02 was 
installed west of the mid-slope of Site 23 and IN-23-10-08 was installed at the top of 
Site 23. Readings in inclinometers were consistent with the data obtained previously 
from IN-23-05-01. 

The monitoring instrument was most recently calibrated in 2020. The measurements are 
presented as incremental displacement and a time plot (Attachment L) and are 
summarized in Table 9. A positive deviation on the A-axis and a negative deviation on 
the B axis indicate southerly (downslope) and easterly deviations, respectively. The 
movement rate of the inclinometers has remained relatively constant or has shown 
minimal displacement. Movement has been consistent with that of previous years and is 
below the threshold for further action.  

Table 9: Site 23 Inclinometer Data 

Inclinometer 
ID 

Location 

Movement 
Since 

Previous 
Reading 

(in) 

Primary Total 
Movement 

Since Initial 
Reading (in) 

Primary 
Movement 

(bgs) 

Initial 
Reading 

Date 

IN-23-10-01 Toe, Site 23 and Site D 0.00036 0.00528 n/a Nov-10 

IN-23-10-02 Site 23 Mid Slope, West 0.132 1.116 114 Sep-10 

IN-23-10-08 Site 23, Top of Slope 0.0444 1.1244 131 Sep-10 

IN-23-20-01 Site 23, Mid Slope 0.216 1.296 89 Jul-20 

IN-23-20-02 Top of Site D 0.024 0.108 30 Jul-20 

      
 

4.2.6. Water Level Data 
Well and piezometer water level data are provided in Attachment J. The lack of 
significant pressure in piezometers installed close to the base of Site 23 demonstrates 
that the pile remains free draining. This is consistent with the construction of a network 
of finger drains under the pile and a blanket drain at the pile toe. The lack of pore 
pressure at the toe indicates that pile stability has been maximized. The inferred water 
table is 30 to 60 feet below the base of the production rock pile material up-slope of the 
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Site 23 active placement area and 5 to 20 feet below the base of material placed in Site 
D and the toe of Site 23, respectively. Observations from wells completed in the 
colluvium below the sites indicate that perched water tables and braided flow paths exist 
beneath the site (e.g., compare MW-23-A2D and MW-23-A2S). This unit also shows 
large (up to 10 feet) fluctuations in head levels, which are consistent with perched, 
confined conditions and channel-like flow. There is a distinct seasonal pattern to the 
water level fluctuations beneath Site 23/D, particularly in the alluvial sands (MW-23-A4 
and MW-D-94-D3).  

The silty/clay till that underlies the colluvial unit impedes downward flow and has an 
upward hydrologic gradient caused by it confining the more permeable bedrock below. 
MW-23-98-01 is completed in the till unit and indicates a water table near the top of the 
till approximately 100 feet below the existing topographic surface. Alluvial sands occur 
between the colluvial unit, and the silt/clay till near the toe of Site 23 and under Site D. 
Data from MW-23-A4 and MW-D-94-D3 indicate that the sands are saturated. A curtain 
drain installed in between Site D and Site 23 in 1994 collects water that flows at the 
base of the colluvial unit and the top of the alluvial sands (see as-built and sections in 
Attachment G). This drain helps reduce pore pressures in the foundation of Site D, as 
well as capturing infiltration waters from Site 23. 

4.2.7. Hydrology 
Surface and groundwater are managed using a network of drains, ditches, and ponds at 
both Site D and Site 23. Water collected in the finger drains beneath Site 23 is routed to 
Pond 23 along with Site 23 runoff via a lined ditch. Pond 23 also periodically receives 
stormwater via a pipeline from the 920 area. A curtain drain below the toe of Site 23 
captures groundwater from the colluvial unit beneath the site and reports to the Pond D 
wet well via pipelines. Pond D also captures surface water and drainage from seeps 
near the toe of Site D. Pond D water is returned to the Pond 23 pumphouse, where it is 
sent to the Mill or down to the Pond 7 water treatment facility. In 2008 an 18" HDPE 
pipeline was installed to carry stormwater from Pond 23 (which receives water from 
Pond D) to the Pond 7 water treatment facility. This pipeline, along with the installation 
of new pumps, increased the stormwater handling capacity of Site 23/D to a 25-year 24-
hour storm. Monthly temperature and precipitation data at the Mill are provided in Error! 
Reference source not found..  

4.2.8. Internal Water Quality Monitoring 
Internal water quality monitoring refers to sampling conducted within the boundaries of 
Site 23. Sample locations include the finger drains beneath Site 23, outlets of the 
curtain drain that was installed below the toe of Site 23, and three monitoring wells in 
Site 23 and Site D. The finger drains have been monitored extensively since 1999 and 
are currently sampled on a quarterly schedule. The curtain drain outlets have been 
monitored since 2003 and are sampled quarterly. The finger drains and curtain drains 
with sufficient flow were sampled during this reporting period. Water quality graphs 
showing the past five years of monitoring data for the Site 23 finger drains (site numbers 
310 – 316) are included as Attachment H. Water quality graphs for the Site D drain 
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outlets (site numbers 317, 319 and 328 – 330) are included in Attachment I. These 
flows are captured and routed to treatment facilities. For a detailed analysis of water 
quality within the Site 23/D see the Tailings and Production Rock Site 2014 Annual 
Report. The current results are consistent with past years and suggest that carbonate 
minerals in the waste rock continue to maintain near-neutral to alkaline conditions in the 
drainage from Site 23/D.  
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5. INACTIVE WASTE ROCK SITES 

Several sites were utilized for disposal of production rock during the early operations of 
the Greens Creek Mine, including the 1350 Site, 960 Site, Mill Backslope, Site C, Site 
D, and Site E. These sites have been inactive since 1994 or earlier. The initial 
reclamation plan called for engineered covers to be constructed on each site to prevent 
acid generation and potential long-term water quality impacts. HGCMC plans to remove 
all of the production rock from each site for placement underground as backfill or 
disposal in the tailings facility. Removal activities were initiated in 2000 and have 
continued intermittently as mining operations allow. However, complete removal of 
some sites cannot occur until the cessation of mining operations due to the need to 
protect/maintain site infrastructure. A monitoring program is in place to evaluate 
potential impacts from each site on water quality and the acid generation potential of the 
material. Sampling of the inactive waste rock sites and quarries was performed in 
September 2023. 

Site E is located 4.6 miles up the B Road, halfway between the Hawk Inlet port facility 
and the 920 Mill facility. Approximately 95,000 cubic yards of glacial till and 270,000 
cubic yards of production rock were placed at the site from 1988 to 1994. Removal of 
production rock material from Site E for disposal at the tailings facility commenced in 
2006. Since 2006, approximately 186,000 cubic yards of material has been removed.  
Approximately 8,100 cubic yards of material has been removed so far in 2025. An 
estimated 30,000 cubic yards of production rock remains at Site E. 

HGCMC monitors seeps around the perimeter of Site E and three small surface 
drainages on at least an annual basis. Sites 703 and 704 are two drainages south of 
Site E that enter Greens Creek between FWMP Sites 711 and 712. Site 356 is in a 
drainage at the northwest edge of Site E. A map showing the monitoring locations is 
provided in Attachment O.   
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6. UNDERGROUND MINE WASTE DISPOSAL 

Disposal of wastes in the underground workings as backfill is authorized under the 
WMP. The majority of the backfill consists of cemented tailings and Class 4 waste rock. 
Other wastes include tires, steel, and small quantities of inert wastes as authorized in 
the WMP. Error! Reference source not found. lists the quantities of tailings and waste 
rock disposed of in the underground mine during this reporting period. 

Table 10: Quantities of Waste Disposed of Underground 

Month 
Tailings 

(DST) 

% of 
Tailings 

Generated 

Waste 
Rock 
(tons) 

Jan 2025 31,195 51% 13,163 
Feb 2025 25,720 52% 9,149 
Mar 2025 31,154 51% 10,442 
Apr 2025 31,962 57% 18,660 
May 2025 31,422 50% 9,519 
Jun 2025 27,591 43% 10,249 

Total 179,043   71,182 
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7. POND 7 / 10 SYSTEM 

7.1. Background 
The Pond 7 Dam and Pond 10 Dam are referred to collectively as the Pond 7/10 Dam 
System. The combined capacity is 66.7 acre-ft (21,760,000 gallon) of off-channel 
impoundment designed to retain direct surface runoff, underdrain flows from the TDF 
water via pipelines from the Hawk Inlet Port Facility, Waste Rock Site 23, and the 920 
facilities. The design capacity is for containment of the 25-yr/24-hr storm event for the 
TDF and Site 23, and the 10-yr/24-hr storm event for Hawk Inlet and the 920 facilities. 
The ponds are located southwest of the TDF. 

Pond 7, constructed in 2005, has a capacity of 31.5 acre-ft (10,260,000 gallons). It 
consists of rock fill embankments on the west and southwest sides. The pond bottom 
and other embankments are bedrock excavations. The pond was constructed with an 
80-mil HDPE liner placed over a sand bedding layer and has an underdrain collection 
system. Pond 7 and its embankments are regulated by the Alaska Department of 
Natural Resources (ADNR) as a jurisdictional dam (NID No. AK 00307).  

As part of the recent expansion of the TDF, HGCMC constructed Pond 10 in 2016-17 to 
provide adequate containment volume for the modeled 25-yr/24-hr storm event. Pond 
10 is 35.2 acre-feet (11,500,000 gallons) pond built adjacent to Pond 7 and 
interconnected via five 36-inch diameter pipes. The pipes are set at an elevation 
accommodating the flow between the ponds that occurs when Pond 7 reaches 
approximately 70 percent capacity. Pond 10 is primarily excavated in bedrock and clay 
and was constructed with a double layer, 80-mil HDPE liner system.  

7.2. Water Balance 
All waters captured by containment systems and wastewaters generated by facility 
processes are collected in Pond 7/10 Dam System for subsequent treatment and 
discharge to Hawk Inlet under the HGCMC APDES permit. As required by the APDES 
permit, HGCMC performs continuous monitoring of effluent discharge flows. The 
primary sources include the mill process water, Pond 23 flow (all combined groundwater 
and stormwater collected from the underground mine, 920 area and Site 23), the Hawk 
Inlet port facilities (combined stormwater, wastewater from the camp facilities, and truck 
wash water), and flows from the TDF area (surface runoff, underdrain collection 
systems, and the truck wash).  

Flows from individual sources are highly variable day-to-day, depending on operations 
and weather conditions. Operational experience has shown that the percentage of flow 
from the primary sources is within consistent ranges when longer time periods, such as 
monthly, are viewed (Table 10). These ranges are as follows: 

 40-50%: Mill process water 
 30-40%: Pond 23 
 15-20%: Tailings area 
 1-3%: Hawk Inlet facilities 
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Process water generated by the Mill remains relatively consistent. Typically, about 50% 
of the process water is recycled through the Mill, and the remainder is sent to the Pond 
7 WTP for treatment and discharge. The approximate long-term average flow rate of mill 
process water to the Pond 7 WTP is 500 gpm. 

The total volume of water and average flow in gallons per minute that was treated and 
discharged from the Pond 7 WTP during this reporting period is shown in Error! 
Reference source not found.. 

Table 11: Sitewide Water Balance 

Month 

INPUT OUTPUT 

Port Facility Mine/Mill Complex TDF 
Pond 7 Treated 

Volume 
Flow Data  Flow Data Flow Data Flow Data 

Total Avg. 
(gpm) 

Total Avg. 
(gpm) 

Total Avg. 
(gpm) 

Total Avg. 
(gpm) (gallons) (gallons) (gallons) (gallons) 

Jan-25 3,488,079 78 36,648,164 821 368,871,298 8,263 57,564,364 1,290 

Feb-25 1,951,275 48 35,352,919 877 328,909,447 8,157 38,549,478 956 

Mar-25 2,258,549 51 36,441,808 816 125,620,239 2,814 44,242,948 991 

Apr-25 2,345,071 54 25,786,702 597 2,382,508 55 45,451,880 1,052 

May-25 2,787,500 62 29,278,009 656 2,730,031 61 50,237,913 1,125 

Jun-25 1,664,805 39 29,338,709 679 2,274,582 53 41,009,109 949 
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8. FRESH WATER MONITORING PROGRAM 

8.1. Summary 
Since operations began, monitoring fresh water quality has been an intricate part of the 
environmental and operational management system for the Greens Creek Mine. The 
Fresh Water Monitoring Program (FWMP), in conjunction with the Quality Assurance 
Project Plan (QAPP), documents the necessary methods and procedures for sample 
collection, laboratory analysis, data management, and information utilization necessary 
to ensure that the monitoring requirements are fulfilled. A detailed description of the 
FWMP is provided in the IMP. This report presents monitoring results and interpretative 
analysis for the surface water and groundwater monitoring sites. 

This section contains a list of any exceptions, omissions, or errors that occurred during 
data collection. Each site's dataset is compared to all applicable AWQS. Finally, a 
series of summary tables and X-Y graphs have been generated to meet each site's 
specific statistical goals.  

8.2. Introduction 
A description of each monitoring site is presented below, along with a discussion of 
monitoring results collected during this reporting period. Maps showing site locations 
are provided in Attachment O. Qualified Data by a QA Reviewer report are in 
Attachment S. Comparison to AWQS is required for all sites. Water quality graphs for 
each site representing the past five years of data, if available, are included in 
Attachment Q. In Attachment P, the specific water quality criteria used for each 
comparison are summarized. Up-gradient, and down-gradient graphs were prepared for 
specific sites to allow visual comparison and are included as Attachment R.  

The monitoring schedule varies, and occasionally, sites scheduled for sampling may not 
be available due to weather or, more rarely, operational reasons. A copy of the 
sampling log is included in Attachment N, and variations from the schedule are noted.  

Two different methods are used for trend analysis. The first method is a visual trend 
analysis for each analyte. A series of time-concentration graphs are created for each 
site sampled for the previous five years. The second method is a non-parametric 
statistical method, Mann-Kendall seasonal trend analysis (Attachment T) that is 
routinely done for conductivity, pH, alkalinity, and dissolved zinc. These are the key 
parameters, along with sulfate, that can be strongly affected by Acid Mine Drainage. 
Sulfate was added back into the required list of analytes in 2002. Median calculations 
are shown in the table of results for each site.  

Finally, for all downgradient sites on Greens Creek that are paired with an upgradient 
reference site and are monitored with a frequency greater than four (4) times per year, a 
comparison of medians is presented for each pair. The statistical test utilized is a non-
parametric, Wilcoxon signed-rank test (Attachment T). These pairs (down gradient site - 
upgradient site) include Site 6-Site 48, Site 54-Site 6, and Site 62-Site 54. For each of 
these, a comparison of medians was performed for total alkalinity, pH, conductivity, total 
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sulfate, and dissolved zinc. A summary of the statistical procedures, the Wilcoxon-
Mann-Whitney rank-sum test, and the Mann-Kendall seasonal trend are given below. 

In November 2024, the USFS issued a ROD concerning the North Expansion Project 
(NEP), which expanded HGCMC’s tailings disposal pile. As part of the ROD, four new 
Site were added to FWMP sampling locations. The new Sites are described in Section 
8.3 and include Site 1847 (Lower Tributary Creek), Site 2233 (Fowler Creek), Site 371 
(Zinc Creek above mine influence ) and Site 10 (Zinc Creek below Tributary Creek 
confluence). These locations are included in the FWMP charts and exceedances 
discussions, but will not be included in statistical analysis until 2030, when sufficient 
data (five years) is available.  

8.3. Surface Water Monitoring Sites 
Refer to the maps in Attachment O for a visual representation of the location of each of 
the sampling sites. 

8.3.1. Site 48 
This Greens Creek site is upstream of all mining activities and represents natural 
background water quality. It is located approximately 300 meters upstream from the 
Greens Creek Bridge at the 920 portal and has been sampled since 1996.  

During the fall of 2017, Greens Creek carved a new channel segment beginning just 
below the mouth of tributary Big Sore Creek that bypasses Site 48. The confluence of the 
new channel and the existing channel is located approximately 40 meters downstream of 
Site 48. Due to the lack of flow at Site 48, water quality sampling since November 2017 
has occurred just below the confluence of the new channel with the existing channel. The 
new sample location, referred to as Site 63 in the ADF&G biomonitoring report, is still 
representative of natural background water quality, and samples have continued to be 
identified as Site 48. 

8.3.2. Site 6 
This Greens Creek site is downstream of the mine and mill complex; it is located 
approximately 15 meters upstream of the confluence with Bruin Creek and has been 
sampled since 1990. During the winter of 2020, Bruin Creek carved a new channel just 
above the mouth of the creek where it enters Greens Creek.  Due to the confluence of 
the two streams changing, Site 6 was moved upstream of the previously location to 
continue being upstream of the confluence.  Water quality sampling has occurred at this 
location since January 2021.   

8.3.3. Site 54 
This Greens Creek site is downstream of waste rock areas 23 and D; it is located about 
20 meters upstream of the confluence with Gallagher Creek and has been sampled 
since 1996.  
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8.3.4. Site 62 
This Greens Creek site is downstream of waste rock areas 23 and D; it is located 
approximately 250 meters downstream of Site 54 and has been sampled since March 
2013. 

8.3.5. Site 13 
This site monitors a small drainage to the east of the 1350 adit. Due to the drainage's 
natural characteristics (i.e., low flow and steep gradient), it is not suitable for fish habitat. 
Flow from this drainage enters Greens Creek below Site 48 and has been routinely 
monitored since 1985. From 2010 through 2019, monitoring was performed in May, 
August, and November. In 2020, monitoring was switched to May, July, September, and 
November.  

8.3.6. Site 49 
This site on Bruin Creek upstream of waste rock Site 23 represents natural background 
water quality and has been routinely monitored since 1996. In 2010, the monitoring 
frequency was reduced from monthly to quarterly.  

8.3.7. Site 46 
This site on Bruin Creek downstream of waste rock Site 23 is located approximately 20 
meters above the confluence with Greens Creek and has been routinely monitored 
since 1994. In 2010, the monitoring frequency was reduced from monthly to quarterly. 
During the December 2020 storm event, the lower reach of Bruin Creek was 
sedimented in, and a new channel was cut. HGCMC moved the monitoring location 
accordingly.  

8.3.8. Site 711 
This Greens Creek site is located approximately 50 meters upstream of potential runoff 
contributions from waste rock Site E. It was added to the FWMP in 2014 (October – 
September) for comparison with Site 712 to assess potential influence from Site E on 
Greens Creek water quality.  

8.3.9. Site 712 
This Greens Creek site is located approximately 250 meters downstream of Site 711. It 
was added to the FWMP beginning in 2014 (October – September) for comparison with 
Site 711 to assess Site E's potential influence on Greens Creek water quality. 
Monitoring is conducted twice annually, typically in May and September.  

8.3.10. Site 9 
This site is on Tributary Creek and is located approximately one kilometer downstream 
from the Tailings Disposal Facility and about 500 meters upstream of the confluence 
with Zinc Creek. Monitoring began in 1985 but monitoring at this specific location began 
in 2006. It is currently monitored six times per year.  
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8.3.11. Site 60 
This site is located in a small drainage, approximately 200 meters southwest of the 
tailings facility. The drainage flows into Hawk Inlet from a naturally low alkalinity and 
acidic (low pH) muskeg area. Flow rates, estimated at sample collection, are typically 
less than five gallons per minute. This site was added to the FWMP in 2006 and is 
currently monitored six times per year.  

8.3.12. Site 609 
This site is located in a small drainage, approximately 200 meters west of the tailings 
facility. Due to the natural characteristics of the drainage (i.e., low flow and steep 
gradient), it is not suitable for fish habitat. The drainage flows into Hawk Inlet. This site 
was added to the FWMP in 2013 and is currently monitored six times per year.  

8.3.13. Site 1923 
This site is located on Cannery Creek, approximately 100 meters downgradient of the 
B-road. FWMP monitoring began in 2020.  

8.3.14. Site 37 
This site is located on Cannery Creek, approximately 30 meters upgradient of the B-
road, and serves as a background site to Site 1923FMS. FWMP monitoring began in 
2020.  

8.3.15. Site 1847 
Site 1847 is located on lower Tributary Creek, just upstream of its confluence with Zinc 
Creek. This site is located downstream of Site 9 and monitoring began in July 2024. 

8.3.16. Site 2233 
Site 2233 is located on Fowler Creek, due south of mile post 3.0 on the A-Road. Site 
2233 is located within a muskeg area and routinely exhibits low alkalinity and pH that 
are indicative of muskeg influence. Considered a background site, Site 2233 was 
established per condition SW-1 of the 2024 USFS ROD to characterize baseline 
conditions and trends over time of the area outside of mine influence. Monitoring of this 
site was officially added to the FWMP schedule in 2025.  

8.3.17. Site 371 
This Site is located on upper Zinc Creek and is considered to be above mining 
influence. It acts as a background Site for Site 10. Monitoring of this site was officially 
added to the FWMP schedule in 2025. This site was added per condition SW-1 of the 
2024 USFS ROD to assess potential impacts of road sediments and fugitive dust in 
comparison to Site 10.  

8.3.18. Site 10 
Site 10 is located on Zinc Creek, downstream of Site 371 and 100 yards south of the 
confluence of Zinc Creek and Tributary Creeks. Monitoring of this site was officially 
added to the FWMP schedule in 2025. This site was added per condition SW-1 of the 
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2024 USFS ROD to assess potential impacts of road sediments and fugitive dust in 
comparison to Site 371. 

8.4. Groundwater Monitoring Sites 
Refer to the maps in Attachment O for a visual representation of the location of each of 
the sampling sites. 

8.4.1. Site 57 
This site is a 68 ft. deep well completed in sand and gravel at the up-gradient edge of 
waste rock Site 23 and represents natural background groundwater quality for this area. 
This site has been monitored since 2001 and is sampled quarterly.  

8.4.2. Site 27 
This site is an 8 ft. deep well completed in the peat/sand unit and is located 
approximately 50 meters south of the new Stage 3/Phase 1 (S3P1) Tailings Disposal 
Facility boundary. This site has been routinely monitored since 1988 and is currently 
sampled four times per year between May and November. As this well is located in 
peat, it exhibits naturally low pH.  

8.4.3. Site 29 
This site is a 15 ft. deep well completed in the peat/sand unit and is located 
approximately 50 meters west of the Tailings Disposal Facility. This site has been 
routinely monitored since 1988 and is currently sampled four times per year between 
May and November. Alkalinity and pH are naturally low due to the weakly acidic 
muskeg.  

8.4.4. Site 32 
This site is a shallow well completed in the peat/sand unit and is located approximately 
50 meters west of the Tailings Disposal Facility. This site has been routinely monitored 
since 1988 and is currently sampled four times per year between May and November. 

8.5. Statistical Tests 
8.5.1. Mann-Kendall Seasonal Trend Test 
The Mann-Kendall seasonal trend test is a non-parametric test for zero slope of a 
regression of time-ordered data verse time. The test is used to determine if a trend for a 
variable of interest (in this case specific water quality parameters) exists. The trend may 
not be linear but is consistent (if present) in one direction (e.g. decreasing). In terms of 
water quality, a Mann-Kendall seasonal trend test can help determine if best management 
practices (BMPs) at Greens Creek are improving water quality (e.g. lead concentrations 
show a downward trend over the years) or if BMPs are successful in maintaining water 
quality (e.g. no trend is found in locations where parameters have met WQS for many 
years). 

Briefly, the test consists of tabulating the Mann-Kendall statistic Sk (k=1 to 12, for each 
month) and its variance VAR(S) for data from each season (month). The Sk statistic is 
simply the sum of the number of positive differences minus the number of negative 
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differences for time-ordered data pairs. Any seasonal trend is removed by only 
considering data pairs taken within the same month. The individual monthly Mann-Kendall 
statistics (Sk) are tested for homogeneity of the trend, which is used to determine if it is 
reasonable to combine the monthly Sk statistics into an overall annual statistic (Sk). If the 
test for monthly homogeneity is rejected, the annualize statistic is not meaningful. 
However, the individual monthly Mann-Kendall statistics can still be tested for trend, and 
a Sen's slope estimator can be calculated for each month (noted as Qm in the interpretive 
section) with a significant trend. 

The advantages of the Seasonal Kendall trend test are that it is a rank-based procedure 
especially suitable for non-normally distributed data, censored data, data containing 
outliers, and non-linear trends. The test assumes that the data (x1, ., xn) are a sample 
of n independent and identically distributed random variables and the data is 
homogenous. The null hypothesis (Ho) and alternative hypothesis (Ha) for the Mann-
Kendall season trend test are: 
 
 HO: There is no seasonal trend in the data at a specific location for the specific 
parameter measured.  
 
 Ha: A seasonal trend (either increasing or decreasing) is present in the data at 
the analyzed location for the specific parameter measured. 
 
The trend test statistic Z is used as a measure of trend magnitude or of its significance. 
A positive Z value indicates an upward trend, while a negative value indicates a 
downward trend. However, the Z statistic is not a direct quantification of trend 
magnitude. A separate statistic, Sen's slope estimator, is calculated for trends of 
significant magnitude by computing the seasonally adjusted (monthly) median value for 
the slope. For datasets that fail the homogeneity test, individual monthly Sk statistics 
are compared to a theoretical probability distribution of S derived by Mann and Kendall 
(Table A18 in Gilbert, 1987). Statistically significant trends (α/2 = 2.5%) are noted for p-
values >=0.975 or <=0.025. Further guidance and background on these statistical 
methods can be found in Gilbert (1987) or Helsel and Hirsch (1992).  
 
8.5.2. Wilcoxon Signed-Rank Test 
The Wilcoxon signed-rank test is used to determine if the median difference between 
paired data points is equal to zero. This test does not assume data is normally distributed 
(e.g. the data is non-parametric) and can handle non-detect data as long as it does not 
constitute greater than 10-15% of the data. For water quality data, the Wilcoxon signed-
rank test can be used to compare data from two locations, such as water quality 
parameters collected from a location above mining influence and a location on the same 
river below mining influence.  

The null hypothesis (Ho) and alternative hypothesis (Ha) for the Wilcoxon signed-rank 
test are: 
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 HO: There is no significant difference between the measured parameter between 
the two compared locations  
 
 Ha: A significant difference is present between the two compared locations for the 
measured parameter.  
 

If the data are from the same population (e.g. the measured parameter does not differ 
between locations), then the differences of the paired data should be equally distributed 
around 0, or about half the differences should be greater than 0, and half should be less 
than 0. Computationally the test is straightforward. First, the differences Di=xi-yi , i=1…N 
are computed for each pair. The absolute values of the differences |Di|, i=1…N are ranked 
from smallest to largest, and data pairs that are tied, thus having differences of zero, are 
ignored. The ranks of the absolute differences are assigned the sign of the actual 
differences. For example, negative differences have negative-signed ranks, and positive 
differences have positive-signed ranks; thus, the term "signed-rank" in the method name. 
The test statistic W+ is the sum of all positively signed ranks. The statistic W+ is then 
compared to tabled values that vary based on N. The one-tailed version of the signed-
rank test has been applied to the key indicator analytes of conductivity, pH, total alkalinity, 
sulfate, and dissolved zinc as listed in the table below. For a significant difference to be 
noted, the difference must be in the direction indicated in the table and at a significance 
level of α=0.05 (p-value less than or equal to 0.05). 

 

8.6. Qualified Data by QA Reviewer 
The QA report (Attachment S) provides a summary of each site's data limitations found 
in the monthly QA reviews. It lists all data for the FWMP that the QA Reviewer qualified 
for the reporting period and the reason for qualification. These data are included in the 
data analyses unless identified as an outlier in the Qualified Data Summary. There were 
no data limitations that may affect data usability during the reporting period. 

8.7. Interventions 
This section identifies procedural changes, natural phenomena, mine operational 
changes, or other interventions that could have affected the recent monitoring results. 
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Results of any visual data analyses to detect the effects of these interventions are also 
indicated. There have been no new interventions since the last report.  

Prior interventions (and negotiated program modifications such as changes to 
laboratories, methods, detection limits, and reporting limits), and anything else that may 
affect data comparability and quality, are documented in section "General History" and 
previous annual FWMP reports. 

8.8. Modifications 
Four new Sites (Sites 10, 371, 1847, and 2233) were added to the surface water sampling 
locations in 2025 as part of fulfilling the November 2024 ROD.  

8.9. Proposed Program Modifications 
There are no proposed program modifications.  

8.10. General History 
Several modifications were made to the FWMP regarding sites and frequency. During 
the 2012 annual meeting, these modifications were discussed, and the discussion was 
followed up with two formal request letters in January 2013 and October 2013. Approval 
for these changes was granted in late October 2013. See the 2013 FWMP report for a 
thorough analysis of these changes.  

During the 2014 Water Year, sampling at Site 61 was increased to monthly beginning in 
June 2014. This modification was initiated because of the exceedances recorded with 
the first sampling. After conducting this additional sampling for over a year, and with no 
further exceedances, the frequency of sampling was changed back to quarterly, as 
called for in the FWMP.  

In 2020 two sites (037FMS and 1923FMS) on Cannery Creek were added to the 
FWMP.  

Dissolved zinc at Site 48 in May 2020 and July was an order of magnitude greater than 
the long-term trend and the concurrent downgradient monitoring at Site 6 and Site 54. 

Beginning with the March 2023 sampling event, Brooks Applied Labs was used to 
analyze samples for dissolved metals.  The analysis of total alkalinity was switched to 
ACZ Laboratories, which was already analyzing samples for total sulfate. 

HGCMC proposed the removal of Site 61 from the FWMP. Approval was received from 
ADEC on May 24, 2023. 

In November 2024, the USFS issued a ROD as part of the HGCMC’s tailings expansion 
project. To fulfil the additional water quality sampling requirements of the ROD, four new 
FWMP Sites were added to the monitoring list: Fowler Creek (Site 2233), Lower 
Tributary Creek (Site 1847), Upper Zinc Creek (Site 371), and Lower Zinc Creek (Site 
10).  
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8.11. Sample Suites 
Depending upon the Site and the sampling objectives at the Site, water may be sampled 
for either Suite P parameters or Suite Q parameters. Required parameters for each quite 
are listed below. 

Suite P  
(Surface water only) 
 
Conductivity 
pH 
Temperature 
Hardness 
Sulfate 
Total Alkalinity 
Dissolved Arsenic 
Dissolved Cadmium 
Dissolved Copper 
Dissolved Lead 
Dissolved Mercury 
Dissolved Zinc 
 

Suite Q 
(Groundwater and surface water) 
 
Conductivity 
pH 
Temperature 
Hardness 
Sulfate 
Total Alkalinity 
Dissolved Arsenic 
Dissolved Barium 
Dissolved Cadmium 
Dissolved Chromium 
Dissolved Copper 
Dissolved Lead 
Dissolved Mercury 
Dissolved Nickel 
Dissolved Selenium 
Dissolved Silver 
Dissolved Zinc 

 

8.12. Results and Discussion 
All required sampling was accomplished as specified in the monitoring schedule.  

8.12.1. Surface Water Quality 
Water Quality exceedances occurred in the following locations: 

 Site 6 
o Cadmium 

 Site 009 
o Alkalinity 

 Site 13 
o Zinc 

 Site 27 
o Alkalinity 

 Site 29 
o pH 

 Site 32 
o Alkalinity 
o pH 



Hecla Greens Creek Mining Company  H1 2025 Biannual Report 

Page 36 of 43 
 

 Site 37 
o Alkalinity 

 Site 46 
o Cadmium 

 Site 54  
o Cadmium 

 Site 57 
o Alkalinity 

 Site 60 
o Alkalinity 
o Lead 
o Mercury 
o pH 

 Site 711 
o Cadmium 

 Site 1847 
o Alkalinity 
o Copper 
o Cadmium 

 Site 1923 
o Alkalinity 

 Site 2233 
o Alkalinity 
o pH 

Table 12 summarizes parameter exceedances at each location.  
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Table 12: Water Quality Exceedances 

Site Date Parameter Result Hardness 
Limits 

Lower Upper 
57 6-Jan-25 Alk Tot, mg/l 14.7   20   

1923 7-Jan-25 Alk Tot, mg/l 12.00   20   
2233 7-Jan-25 Alk Tot, mg/l 11.7   20   
2233 7-Jan-25 pH Field, su 5.9   6.5 8.5 
37 7-Jan-25 Alk Tot, mg/l 12.30   20   

1847 3-Mar-25 Alk Tot, mg/l 10.30   20   
1923 3-Mar-25 Alk Tot, mg/l 9.1   20   
2233 3-Mar-25 pH Field, su 6.04   6.5 8.5 
2233 3-Mar-25 Alk Tot, mg/l 3.1   20   
37 3-Mar-25 Alk Tot, mg/l 6.4   20   
9 3-Mar-25 Alk Tot, mg/l 7.50   20   

1847 5-May-25 Cu Diss, ug/l 7.27 32.1   3.39 
1847 5-May-25 Cd Diss, ug/l 0.115 32.1   0.11 
711 5-May-25 Cd Diss, ug/l 0.656 58.7   0.17 

9 5-May-25 Alk Tot, mg/l 16.8   20   
46 5-May-25 Cd Diss, ug/l 0.40 59   0.17 
54 5-May-25 Cd Diss, ug/l 0.1940 47   0.15 
6 5-May-25 Cd Diss, ug/l 0.453 47.2   0.15 

13 5-May-25 Zn Diss, ug/l 82.7 41.1   55.6 
1923 6-May-25 Alk Tot, mg/l 8.6   20   
2233 6-May-25 Alk Tot, mg/l 8.9   20   
27 6-May-25 Alk Tot, mg/l 4.3   20   
29 6-May-25 pH Field, su 5.25   6.5 8.5 
29 6-May-25 Alk Tot, mg/l 6.4   20   
32 6-May-25 pH Field, su 5.44   6.5 8.5 
32 6-May-25 Alk Tot, mg/l 8.90   20   
37 6-May-25 Alk Tot, mg/l 8.4   20   
60 6-May-25 Pb Diss, ug/l 0.30 14.1   0.28 
60 6-May-25 Hg Diss, ug/l 0.0121 14.1   0.012 
60 6-May-25 pH Field, su 5.67   6.5 8.5 
60 6-May-25 Alk Tot, mg/l 4.10   20   

2233 6-May-25 Alk Tot, mg/l 8.9   20   
 

Alkalinity was exceeded at nine sampling locations during the reporting period. Of the 
nine locations, four are located in muskeg or low flow areas with naturally occurring low 
alkalinity. Site 37 is located on Cannery Creek, above mine influence and the low 
alkalinity is considered to be naturally occurring and seasonal at this location. For 
instance, alkalinity was below the AWQS threshold in March 2025, and March was the 
only sampling event where alkalinity did not meet standards in 2024 as well. The paired 
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downstream sampling location (Site 1923) generally mirrors alkalinity at Site 37 and 
also did not meet AWQS for alkalinity. Site 57 exhibits a similar trend with the minimum 
alkalinity not met in January 2025, and January was the only sampling date where 
alkalinity was not met at that location in 2024.  

Minimum pH levels were not met at four locations (Sites 29, 32, 60, and 2233) at least 
once during the reporting period. All four of these Sites are located within muskeg areas 
that exhibit naturally low pH levels outside of mine influence.  

Copper, zinc, lead, and mercury each had one AWQS exceedance during the reporting 
period. Copper was exceeded at Site 1847, located on lower Tributary Creek. As this is 
the first year this Site is being sampled, there is not sufficient data to determine a 
potential cause of the exceedance.  

Zinc was exceeded once at Site 13, a small drainage near the 1350 audit. Historically, 
zinc concentrations at the site exhibited large seasonal spikes due to water outside the 
audit not being collected during the winter. Zinc concentrations at this location have 
continued to decrease since 2022 when HGCMC advanced two drill holes to drain the 
site’s water collection system directly to the underground sumps.  

Site 60 had one lead and one mercury AWQS exceedance. This site is located in a low 
flow (typically less than 5 gallons per minute) drainage which exhibits naturally low pH, 
alkalinity, and hardness. Lead standards are hardness based, so the low water 
hardness exhibited at the site translates into low AWQS for lead. Lead levels at Site 060 
are within the range observed in the past five years. Mercury concentrations at Site 060 
have generally exceeded AWQS in the past five years, though recently have shown 
fewer yearly exceedances.  

Cadmium concentrations are generally well below the AWQS for all FWMP locations 
with the exception of Site 13. However, in May 2025 cadmium concentrations exceeded 
AWQS at five sites (Sites 6, 46, 54, 711, and 1847). A total of 21 of the 32 AWQS 
exceedances during the reporting period occurred in May. According to the National 
Weather Service, April 2025 was the fourth wettest April on record, and was followed by 
the fourth wettest May on record. High rainfall can translate into higher flows in creeks, 
potentially disturbing more historic sediment than usual and contributing to the unusual 
exceedances. Laboratory QA/QC reports do not indicate that cadmium was a laboratory 
contaminate during this time. While not part of the reporting period, it should be noted 
that cadmium concentrations at all sites returned to normal ranges during July sampling.  

AWQS were met throughout the reporting period for Sites 48, 62, 49, 712, 609, 371, 
and 10.  

8.12.2. Mann-Kendall Seasonal Trend Test 
The calculations of the Mann-Kendal seasonal trend test can be found in Attachment T. 
Table 13 summarizes the location/parameter combinations with significant trends using 
data from the previous five years. 
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Table 13: Significant Seasonal Mann-Kendall Tests 

Site Parameter 
Period 

Trend 
Sen's 
Slope Start End 

27FMS pH, su 6/1/2020 6/30/2025 down -0.035 
32FMS Zinc Dissolved, µg/L 6/1/2020 6/30/2025 up 0.158 
46FMS Zinc Dissolved, µg/L 6/1/2020 6/30/2025 up 0.018 
54FMS Zinc Dissolved, µg/L 6/1/2020 6/30/2025 down -0.156 

711FMS Alkalinity Total, mg/L 6/1/2020 6/30/2025 up 2.667 
712FMS Alkalinity Total, mg/L 6/1/2020 6/30/2025 up 2.656 

712FMS pH, su 6/1/2020 6/30/2025 up 0.106 

1923FMS** pH, su 6/1/2020 6/30/2025 up 0.008 

1923FMS Zinc Dissolved, µg/L 6/1/2020 6/30/2025 up 0.024 

** Not significant when outliers removed   
 

Upper Tributary Creek (Site 27) is currently trending downward for pH. This continues a 
trend at the Site that began in 2024. The downstream Tributary Creek Site (Site 009) 
has not had a significant trend for pH (either up or do) during the same time period. Site 
27 has been showing pH readings near the AWQS lower pH limit of 6.5 for the past five 
years. Sen’s slope is small (-0.035), indicating that while the downward trend is 
significant, pH is not decreasing quickly and will likely remain within AWQS for the 
foreseeable future.  

Site 32 is a shallow well located at the TDF. This site is currently trending up for Zinc. 
While zinc did not exhibit a significant trend at the Site in 2024, it did have a significant 
upward trend in 2023. Zinc concentrations at this location have been well below the 
AWQS for the past five years and as the associated Sen’s Slope is low (0.158), it is 
unlikely to exceed water quality standards in the near future.  

The lower Bruin Creek location (Site 46) currently has a significant upward trend for 
zinc. No significant trend for zinc was present at Site 46 in 2024 or 2023. Sen’s Slope is 
low (0.018), indicating that zinc is not increasing quickly at the site. Site 46 has 
remained well below zinc AWQS for the past five years and is likely to remain that way.  

Site 54 is located on Creens Creek, downstream of Site 23 and Site D. In 2025, zinc at 
this site is exhibiting a slight (Sen’s Slope = -0.156) decreasing trend. Zinc at Site 54 
has remained below AWQS and should remain so with the decreasing trend.  

Sites 711 and 712 are both located on Greens Creek and are paired Sites above Site E 
(Site 711) and downstream of Site E (Site 712). Site 711 is considered above the mining 
influence of Site E and is a background site for Site 712. Both of these sites are 
exhibiting significant upwards trends for Alkalinity in 2025. The Sen’s Slopes for both 
Site are similar (2.667 vs 2.656) and suggest a relatively rapid raise in alkalinity that is 
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matched at both the upstream and downstream locations. This similarity indicates the 
alkalinity trend at these sites is likely naturally occurring.  

In addition to alkalinity, Site 712 shows a significant upward trend for pH as well. This is 
trend that has continued since 2024. The pH at this Site tends to be around 8.0 su, and 
with a lower Sen’s Slope value (0.106), it is not likely to exceed the upper pH bound of 
the AWQS of 8.5 su in the near future.  

Site 1923 is located on Cannery Creek, downstream of the B Road and near the 
northern edge of the TDF. In 2025, Site 1923 has significant upward trend for pH and 
zinc. While zinc had an increasing trend in 2024, pH did not. Site 1923 has shown pH 
readings between the upper (8.5 su) and lower (6.5 su) AWQS bounds throughout the 
past five years and with a low Sen’s Slope (0.008) this is unlikely to change in the near 
future. Zinc results have also been well below AWQS and are likely to remain so for the 
foreseeable future (Sen’s Slope = 0.024).  

Parameter/location combinations not listed above did not show significant trends during 
the reporting period. It should be noted that a significant trend does not indicate an 
AWQS has been violated, nor should the lack of a trend be interpreted as a 
parameter/location pair meeting AWQS.  

8.12.3. Wilcoxon Signed-Rank Test 
The calculations of the Wilcoxon signed-rank test can be found in Attachment T and 
results are briefly summarized below in Table 14.  

Table 14: Significant Wilcoxon Signed Rank Tests 

Sites 
Parameter 

Period Medians 
p-test Trend 

Up Down Start End Up Down 
6 54 Alkalinity Total, mg/L 6/1/2020 6/31/2025 53.3 58.9 0.047 Accept 
6 54 Conductivity, µmho 6/1/2020 6/31/2025 105.5 107.7 0.016 Accept 
48 6 Conductivity, µmho 6/1/2020 6/31/2025 101.7 105.5 0.016 Accept 
48 6 SO4 Total, mg/L 6/1/2020 6/31/2025 11.0 11.8 0.016 Accept 
48 6 Zinc Dissolved, µg/L 6/1/2020 6/31/2025 5.3 6.8 0.016 Accept 
54 62 pH, su 6/1/2020 6/31/2025 7.76 7.93 0.016 Accept 
54 62 SO4 Total, mg/L 6/1/2020 6/31/2025 11.8 12.4 0.016 Accept 

 

A significant p-value (p≥0.05) for a Wilcoxon Signed Rank Test indicates that the two 
sites being compared are significantly different for the parameter in question. Sites 048 
(upstream) and 6 (downstream) were statistically different for conductivity, total sulfates 
(SO4), and zinc. The downstream location had a higher median in each instance. There 
is no AWQS for conductivity, so it can only be noted that the two sites are statistically 
different for this parameter. Neither location had exceedances for sulfates or zinc, and 
neither location had a significant Seasonal Mann-Kendall test. This indicates that while 
different, neither site is significantly changing.  
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For the current reporting period, a comparison of Site 6 (upstream location) to Site 54 
(downstream location) showed alkalinity and conductivity were significantly different 
between the two Sites. The AWQS for alkalinity is a minimum alkalinity standard, with 
no upper limit. As such, while statistically different, both locations meet the alkalinity 
standard. There is no AWQS for conductivity, so it can only be noted that these two 
sites are statistically different, with the downstream (Site 54) conductivity being higher 
than the upstream (Site 6) conductivity. As with the comparison between Sites 48 and 6, 
neither location had significant Seasonal Mann-Kendall trends for alkalinity or 
conductivity, indicating neither site is significantly changing.  

A comparison of Sites 54 and 62 indicate they are statistically different for pH and total 
sulfates. Both sites met AWQS for these parameters and did not have significant 
Seasonal Mann-Kendall tests, so are not expected to significantly change.  

All other site/parameter combinations tested with a Wilcoxon Signed Rank test were 
non-significant. This means that Sites 48 and 6 have similar concentrations for alkalinity 
and pH, Sites 6 and 54 have similar concentrations for pH, total sulfates, and zinc and 
Sites 54 and 62 are similar for alkalinity, conductivity, and zinc.  
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9. RECLAMATION / CLOSURE PLAN 

HGCMC maintains and periodically updates its reclamation plan and cost estimate for 
closure, reclamation, and long-term maintenance and monitoring (GPO Appendix 14 
with attachments). The Reclamation Plan includes all estimated costs (labor, materials, 
equipment, consumables, administration, monitoring, and long-term maintenance) for 
task-specific work associated with the property's final closure under a default scenario. 

The plan's elements encompass the entire mine site and include reclamation 
performance monitoring and facility maintenance after final closure according to the 
Waste Disposal Permit standards.  

The Stage 3 Tailings Expansion process included a National Environmental Policy Act 
(NEPA) review through an Environmental Impact Statement (Forest Service 2013) to 
analyze the project's potential environmental effects. The 2014 Waste Management 
Permit (Permit Number 2014DB0003) included the increased disturbance from the TDF 
expansion.  

As part of the WMP renewal, HGCMC submitted (12 April 2019) an updated bond 
model and reclamation and closure plan to the applicable agencies. This update has 
been incorporated into the renewed WMP issued on 20 February 2020 (Permit Number 
2020DB0001). The financial instruments to cover the increase in the bond and five 
years of inflation were provided and accepted. 

HGCMC received a Record of Decision for the Northern Expansion Project (NEP) of the 
TDF in November 2024. An updated bond model and reclamation and closure plan will 
be part of the WMP renewal.  

9.1. Reclamation Projects 
HGCMC continued using interim reclamation measures, such as hydroseeding and 
various erosion controls at the TDF, to improve and maintain established site controls. 
HGCMC also continued using other sediment control measures, including silt fencing, 
jute mat, rock check dams, solid and flexible runoff collection pipes, coarse-rock slope 
armoring, and slope contouring throughout the site. HGCMC is committed to the 
continued use of site controls as the operation has consistently demonstrated the 
benefits of these interim reclamation programs to reduce impacts during the operational 
period.   
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301 Richards Blvd • Sacramento, California 95811

t: 916 7374016

www.synectics.net

August 05, 2025 

Mr. Zack Wrzeszcz

Hecla Greens Creek Mining Company
P.O. Box 32199
Juneau, AK  99803-2199

Subject: Release of Data Verification Report, January 2025
Project Number:  KMJU-003
January 2025 Sampling Event
Service Agreement Number S24284

Dear Mr. Wrzeszcz: 

The enclosed report details the findings of Level III data verification that has been performed on the 
January 2025 data set for the HGCMC sampling program.  Analyses were performed by 

This verification report assesses the data quality of the analyses performed by ACZ and
.  The review procedure employed in the generation of the report is based on USEPA CLP National 

Functional Guidelines for Inorganic Data Review, 1994 Revision.  In areas where definitive guidance is 
not provided in either Functional Guidelines or the method, data has been evaluated in a conservative 
manner using professional judgment. The verification report has been reviewed for completeness 
and accuracy, and is released to Hecla Greens Creek Mining Company. 

If you should have any questions or require further information, please call Evin McKinney or Suzan 
Hughes at (916) 737-4016. 

Sincerely,

Evin McKinney
Senior Scientist

EM
Enclosure
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DATA VERIFICATION SUMMARY REPORT

Hecla Greens Creek Freshwater Monitoring Project 
2025

This report details the findings of a reduced documentation review of analytical chemistry results associated 
with the sampling activities at Greens Creek Mine, Admiralty Island, Alaska.  Laboratory analyses were 
performed by Brooks Applied LABS Laboratory and ACZ laboratories.  Samples were analyzed for metals 
and various inorganic parameters.   

The data quality objective for completeness is determined by comparing the number of non-rejected data 
points collected to the total number of data points planned to be collected.  The completeness was 
calculated to be 100% for January.  The completeness criteria for the year is 95%, and is based on the 
water year of January 2025 through December 2025.  The year to date completeness is calculated at 
100%. 
 
As presented in the analytical method, results are not considered quantitative at levels near the 
instrument detection limit; any result reported below the quantitative range of the instrument is qualified 
as estimated.  The quantitation limit has been established as three times the instrument detection limit 
(IDL), in accordance with the analytical method.  Approximately 22 percent of the data set has been 
qualified because the reported results were below the calculated quantitation limit. 
 
The following provides the information required by the U.S. Forest Service for the monthly report cover letter: 
 

a) There were no unanticipated changes in sampling noted in the data package. 

It was observed that the laboratory reported true instrument responses for all field and QC samples. 

b) Problems were encountered with the following QC elements: 

 Method Blank – 6.3% of the data set has been qualified as a result of method blank 
contamination. 

It was observed that the laboratory reported true instrument responses for all field and QC samples. 

c) Without additional information, it is not possible to identify the source of method blank contamination.  
In accordance with Section 6.7 of the project QAPP, the laboratory listed the previously described QC 
problems in the cover letter of the data package. 
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 DATA VERIFICATION REPORT 
METALS 

 
 
Project Name: Hecla Greens Creek Mining Company

January 2025 Sampling Event
 

Laboratory: Brooks Applied Labs

Sample Delivery Group: 2501147 

Analysis: Metals by Method 1638
Mercury by Method 1631 
 

Review Guideline Source Document: USEPA CLP National Functional Guidelines for 
Inorganic Data Review, 1994 Revision 
 

EPA QC Level: Level III
 
 
 

Field ID 
Laboratory 

ID
Date 

Sampled
Suite Matrix Analysis 

GCM-1067 2501147-01 01/06/25 Q W 1631, 1638 

GCM-62 2501147-02 01/06/25 Q W 1631, 1638 

GCM-54 2501147-03 01/06/25 Q W 1631, 1638 

GCM-6 2501147-04 01/06/25 Q W 1631, 1638 

BDBAL20250106 2501147-05 01/06/25 Q W 1631, 1638 

GCM-46 2501147-06 01/06/25 Q W 1631, 1638 

GCM-57 2501147-07 01/06/25 Q W 1631, 1638 

GCM-49 2501147-08 01/06/25 Q W 1631, 1638 

GCM-48 2501147-09 01/06/25 Q W 1631, 1638 

GCM-10 2501147-10 01/06/25 Q W 1631, 1638

GCM-1847 2501147-11 01/06/25 Q W 1631, 1638 

GCM-9 2501147-12 01/06/25 Q W 1631, 1638

GCM-371 2501147-13 01/06/25 Q W 1631, 1638 

GCM-1923 2501147-14 01/07/25 Q W 1631, 1638 

GCM-37 2501147-15 01/07/25 Q W 1631, 1638 

GCM-1068 2501147-16 01/07/25 Q W 1631, 1638 

GCM-2233 2501147-17 01/07/25 Q W 1631, 1638 
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INTRODUCTION

This verification report assesses the analytical data quality of the samples listed in the preceding table.  
Samples were analyzed for target metals in accordance with USEPA Methods 1631 and 1638.  The review 
criteria employed in the generation of this report is based on the QC requirements contained in the analytical 
method and the Quality Assurance Project Plan (QAPP), August 2001 revision; the review procedure is 
consistent with USEPA CLP National Functional Guidelines for Inorganic Data Review, 1994 revision to the 
extent possible.  In cases where two qualifiers are listed as an action, such as “J/UJ”, the first qualifier applies 
to positive results, and the second to non-detect results.  In areas where definitive guidance is not provided 
in either Functional Guidelines or the QAPP, data has been evaluated in a conservative manner using 
professional judgment. 
 
 

I. HOLDING TIMES

Objective:  The validity of results is ascertained based on the holding time of the sample from time of 
collection to time of sample analysis. 
 
Evaluation:  Holding times were determined by comparing the sampling date on the chain of custody 
records with the dates of analysis found in the summaries.  The chain of custody records were complete 
and in agreement with the laboratory sample lists.  Technical holding times were met for all ICP/MS and 
CVAA analyses. 
 
All necessary data and documentation were provided by the laboratory to meet project requirements.  The 
cover letter from the laboratory was evaluated to determine compliance with the required acceptance 
criteria.  All required information was present. 
 
Action:  No qualifiers have been applied. 
 
 

II. CALIBRATION 

Objective:  Compliance requirements for satisfactory instrument calibration are established to ensure that 
the instrument can produce acceptable quantitative data.  Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analytical sequence, and 
continuing calibration verification confirms that the initial calibration is valid throughout the analytical run 
sequence. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Initial and continuing calibration verification standards were analyzed at the proper frequency in all 
analytical run sequences, and recoveries were within the required limits.  Correlation coefficients for 
multipoint calibration curves were not included with this SDG. 
 
The laboratory noted that S250045-CAL1 had a recovery for Lead out of control.  The MRL for the analyte 
was already at, or above, the level of CAL2.  Additionally, the laboratory noted the high calibration 
verification standard S250045-HCV1 had a Copper recovery above the acceptance limit. All sample results 
were within the calibration, and the HCV was not required. 
 
Action:  No qualifiers have been applied. 
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III. BLANKS

Objective:  The purpose of laboratory blanks is to determine the existence and magnitude of contamination 
resulting from laboratory activities.  The criteria for evaluation of blanks applies to any blank associated 
with the samples including method blanks, instrument blanks, and equipment blanks.  If problems exist with 
any blank, careful evaluation is required to determine the potential impact on all associated data. 

Evaluation: Reported results were evaluated to determine compliance with the required acceptance 
criteria. 

Method blank analyses were performed appropriately for this SDG.  Summaries were reviewed for all 
blanks.  Several analytes were detected in the blanks at concentrations in excess of the instrument 
detection limit (IDL).  The highest concentrations of contaminants found in the blanks are listed in the 
following table. 
 

Blank ID/ Blank  Conc. CRQL Action    
Date Type Analyte (ug/L) (ug/L) Level Action Associated Samples
Method 
Blank 

MB
Barium 0.082 0.035 0.41

U/None All Samples
Mercury (ng/L) 0.16 0.13 0.80 

Action:  Sample results greater than the action limit (5 times the amount found in any associated blank) 
are not considered affected by blank contamination and have not been qualified.  Any sample result at a 
concentration less than the action limit has been qualified as shown above. 

IV. ICP INTERFERENCE CHECK SAMPLE

Objective:  The ICP interference check sample (ICS) verifies that interelement and background corrections 
are functioning properly. 

Evaluation:  ICP interference checks were not performed for these samples. 
 
Action:  None. 
 
 

V. LABORATORY CONTROL SAMPLES (LCS) 

Objective:  The laboratory control sample measures the overall performance of the analytical process, 
including sample preparation. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Laboratory control samples were analyzed at the appropriate frequency.  All recoveries were within control 
limits. 
 
Action:  No qualifiers have been applied. 
 
 

VI. DUPLICATE SAMPLE ANALYSIS

Objective:  Duplicate analyses are performed to assess laboratory precision for each sample matrix. 
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Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Sample duplicates were analyzed at the appropriate frequency.  All RPD values were within control limits.  
 
It was noted that the parent sample to the field duplicate could not be determined; therefore, the RPD was 
not reviewed. 
 
Action:  No qualifiers have been applied. 
 
 

VII. MATRIX SPIKE SAMPLE ANALYSIS

Objective:  Matrix spike sample analyses are performed in order to assess method performance for each 
sample matrix. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Matrix spikes and matrix spike duplicates were analyzed at the appropriate frequency.  All reported results 
were within acceptance limits. 
  
Action:  No qualifiers have been applied. 
 
 

VIII. ICP SERIAL DILUTION 

Objective:  The serial dilution determines whether significant physical or chemical interferences exist due 
to sample matrix. 

Evaluation:  Serial dilutions were not performed for this project. 
 
Action:  None. 
 
 

IX. FIELD BLANK

Objective:  The purpose of field blanks is to determine the existence and magnitude of contamination 
resulting from field activities.  If problems exist with any blank, careful evaluation is required to determine 
the potential impact on all associated data. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 

Field blanks were analyzed at the appropriate frequency. Summary forms were reviewed for all blanks. No 
analytes were detected at actionable levels in the field blanks, other than in the following table. 

Blank Conc. Action    
Type Analyte (ug/L) Level Action Associated Samples 
TB Barium 0.046 0.23 U/None All Samples
FB Barium 0.064 0.32 U/None All Samples
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Action:  Sample results greater than the action limit (5 times the amount found in any associated blank) 
are not considered affected by blank contamination and have not been qualified.  Any sample result at a 
concentration less than the action limit has been qualified as shown above. 

X. SAMPLE RESULT VERIFICATION

Objective:  Careful evaluation is required to ensure that the reported results and contract required detection 
limits (CRDLs) for target analytes are accurate. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
All reported results were within the appropriate calibration ranges.  No errors or other discrepancies were 
found. 
 
Action:  No qualifiers have been applied. 
 
 

OVERALL DATA ASSESSMENT

There were no changes in the metals analyses that would affect data comparability in the month of January 
2025.  Apart from the outliers described in this report, this data is compliant with the specifications of the 
QAPP and is useable for the purposes for which this document was written.  Out of control events 
experienced by the laboratory has resulted in the qualification of the results in the data set. The deficiencies 
described in this report are not considered cause for serious concern regarding the laboratory’s ability to 
identify and quantify the required target analytes.  Based on the information evaluated, the overall quality 
of the data appears to be good. 
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DATA VERIFICATION REPORT 
WET CHEMISTRY 

 
 
 
 
Project Name: Hecla Greens Creek Mining Company

January 2025 Sampling Event 

Laboratory: ACZ, Brooks Applied Labs

Sample Delivery Group: L92378, 2501147

Analyses: Alkalinity by Method 2320 
Hardness by Method 2340B
 

Review Guideline Source Document: USEPA CLP National Functional Guidelines for 
Inorganic Data Review, 1994 Revision
 

EPA QC Level: Level III 

Field ID 
Laboratory 

ID 
Date 

Sampled 
Suite Matrix Analysis 

GCM-62 L92378-01 01/06/25 Q W Alkalinity 

GCM-54 L92378-02 01/06/25 Q W Alkalinity 

GCM-6 L92378-03 01/06/25 Q W Alkalinity 

BDACZ20250106 L92378-04 01/06/25 Q W Alkalinity 

GCM-46 L92378-05 01/06/25 Q W Alkalinity 

GCM-57 L92378-06 01/06/25 Q W Alkalinity 

GCM-49 L92378-07 01/06/25 Q W Alkalinity 

GCM-48 L92378-08 01/06/25 Q W Alkalinity 

GCM-10 L92378-09 01/06/25 Q W Alkalinity 

GCM-1847 L92378-10 01/06/25 Q W Alkalinity 

GCM-9 L92378-11 01/06/25 Q W Alkalinity 

GCM-371 L92378-12 01/06/25 Q W Alkalinity 

GCM-1923 L92378-13 01/07/25 Q W Alkalinity 

GCM-37 L92378-14 01/07/25 Q W Alkalinity 

GCM-2233 L92378-15 01/07/25 Q W Alkalinity 

GCM-1067 2501147-01 01/06/25 Q W Hardness 

GCM-62 2501147-02 01/06/25 Q W Hardness 

GCM-54 2501147-03 01/06/25 Q W Hardness 

GCM-6 2501147-04 01/06/25 Q W Hardness 

BDBAL20250106 2501147-05 01/06/25 Q W Hardness 
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GCM-46 2501147-06 01/06/25 Q W Hardness 

GCM-57 2501147-07 01/06/25 Q W Hardness 

GCM-49 2501147-08 01/06/25 Q W Hardness

GCM-48 2501147-09 01/06/25 Q W Hardness

GCM-10 2501147-10 01/06/25 Q W Hardness 

GCM-1847 2501147-11 01/06/25 Q W Hardness 

GCM-9 2501147-12 01/06/25 Q W Hardness

GCM-371 2501147-13 01/06/25 Q W Hardness

GCM-1923 2501147-14 01/07/25 Q W Hardness 

GCM-37 2501147-15 01/07/25 Q W Hardness 

GCM-1068 2501147-16 01/07/25 Q W Hardness

GCM-2233 2501147-17 01/07/25 Q W Hardness

INTRODUCTION 

This verification report assesses the analytical data quality of the samples listed in the preceding table. 
Samples were analyzed for alkalinity and hardness in accordance with USEPA Methods 2320 and 2340B.  
The review criteria employed in the generation of this report is based on the QC requirements contained in 
the analytical method and the Quality Assurance Project Plan (QAPP), August 2001 revision; the review 
procedure is consistent with USEPA CLP National Functional Guidelines for Inorganic Data Review, 1994 
revision to the extent possible.  In cases where two qualifiers are listed as an action, such as “J/UJ”, the first 
qualifier applies to positive results, and the second to non-detect results.  In areas where definitive guidance 
is not provided in either Functional Guidelines or the QAPP, data has been evaluated in a conservative 
manner using professional judgment. 
 
 

I. HOLDING TIMES

Objective:  The validity of results is ascertained based on the holding time of the sample from time of 
collection to time of sample analysis. 
 
Evaluation:  Holding times were determined by comparing the sampling date on the chain of custody 
records with the dates of analysis found in the summaries.   
 
The laboratory provided all necessary documentation and data for QC elements that were performed. 
Technical holding times were met without incident for all samples. 
 
It was noted that the Received By Date/Time section of the COC included in SDG L92378 was illegible. 
 
Action:  No qualifiers have been applied. 
 
 

II. CALIBRATION 
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Objective:  Compliance requirements for satisfactory instrument calibration are established to ensure that 
the instrument can produce acceptable quantitative data.  Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analytical sequence, and 
continuing calibration verification confirms that the initial calibration is valid throughout the analytical run 
sequence. 

Evaluation:  This QC element was not included with this SDG. 

Action:  No qualifiers have been applied. 

III. BLANKS

Objective:  The purpose of laboratory blanks is to determine the existence and magnitude of contamination 
resulting from laboratory activities.  The criteria for evaluation of blanks applies to any blank associated 
with the samples including method blanks, instrument blanks, and equipment blanks.  If problems exist with 
any blank, careful evaluation is required to determine the potential impact on all associated data. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Method blank analyses were performed appropriately for this SDG.  Summaries were reviewed for all 
blanks.  Several analytes were detected in the blanks at concentrations in excess of the instrument 
detection limit (IDL).  The highest concentrations of contaminants found in the blanks are listed in the 
following table. 
 

Blank ID/ Blank Conc. CRQL Action     
Date Type Analyte (mg/L) (mg/L) Level Action Associated Samples
Method 
Blank 

MB Alkalinity 6.1 2 30.5 U/None 
L92378-01, -02, -03, -04, 
-05, -06, and -07

Method 
Blank 

MB Alkalinity 3.7 2 18.5 U/None 
L92378-08, -09, -10, -11, 
-12, -13, -14, and -15

Action:  Sample results greater than the action limit (5 times the amount found in any associated blank) 
are not considered affected by blank contamination and have not been qualified.  Any sample result at a 
concentration less than the action limit has been qualified as shown above. 

IV. LABORATORY CONTROL SAMPLES (LCS)

Objective:  The laboratory control sample measures the overall performance of the analytical process, 
including sample preparation. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 

Laboratory control samples were analyzed at the appropriate frequency. All recoveries were within control 
limits. 

Action:  No qualifiers have been applied. 
 
 

V. DUPLICATE SAMPLE ANALYSIS 
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Objective:  Duplicate analyses are performed to assess laboratory precision for each sample matrix. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Laboratory duplicates were analyzed at the appropriate frequency for alkalinity.  All RPDs were within 
control limits.  
 
It was noted that the parent sample to the field duplicate could not be determined; therefore, the RPD was 
not reviewed. 
 
Action:  No qualifiers have been applied. 

VI. MATRIX SPIKE SAMPLE ANALYSIS

Objective:  Matrix spike sample analyses are performed to assess method performance for each sample 
matrix. 
 
Evaluation:  Matrix spikes are not required for these analyses. 
 
Action:  None. 
 
 

VII. FIELD BLANK

Objective:  The purpose of field blanks is to determine the existence and magnitude of contamination 
resulting from field activities.  If problems exist with any blank, careful evaluation is required to determine 
the potential impact on all associated data. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Field blanks were analyzed at the appropriate frequency for hardness.  Summary forms were reviewed for 
all blanks.  No target compounds were present in the field blanks.  No field blanks were included with this 
SDG for alkalinity. 
 
Action:  None. 
 
 

VIII. SAMPLE RESULT VERIFICATION 

Objective:  Careful evaluation is required to ensure that reported results and contract required detection 
limits (CRDLs) for target analytes are accurate. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
All reported results were within the appropriate calibration ranges.  No errors or other discrepancies were 
found.  However, the reporting limits used by the laboratory for alkalinity did not consistently agree with 
those specified in the QAPP. 
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Action:  No qualifiers have been applied, but the data user should be aware of the deviation from project 
requirements with regard to the CRQLs. 

OVERALL DATA ASSESSMENT

There were no changes in the wet chemistry analyses that would affect data comparability in the month of 
January 2025.  Except for the outliers described in this report, this data is compliant with the specifications 
of the QAPP and is useable for the purposes for which this document was written.  Out of control events 
experienced by the laboratory has warranted the qualification of results in the data set. The deficiencies 
described in this report are not considered cause for concern about the laboratory’s ability to identify and 
quantify the required target analytes.  Based on the information evaluated, the overall quality of the data 
appears to be good. 
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DATA VERIFICATION REPORT 
SULFATE 

 
 
 
 
Project Name: Hecla Greens Creek Mining Company

January 2025 Sampling Event 

Laboratory: ACZ 

Sample Delivery Group: L92378 (January 2025)

Analyses: Sulfate by Method 300.0

Review Guideline Source Document: USEPA CLP National Functional Guidelines for 
Inorganic Data Review, 1994 Revision 

EPA QC Level: Level III 

Field ID Laboratory ID 
Date 

Sampled 
Suite Matrix Analysis 

GCM-62 L92378-01 01/06/25 Sulfate Water 300.0 - sulfate 

GCM-54 L92378-02 01/06/25 Sulfate Water 300.0 - sulfate 

GCM-6 L92378-03 01/06/25 Sulfate Water 300.0 - sulfate 

BDACZ20250106 L92378-04 01/06/25 Sulfate Water 300.0 – sulfate 

GCM-46 L92378-05 01/06/25 Sulfate Water 300.0 – sulfate 

GCM-57 L92378-06 01/06/25 Sulfate Water 300.0 - sulfate 

GCM-49 L92378-07 01/06/25 Sulfate Water 300.0 - sulfate 

GCM-48 L92378-08 01/06/25 Sulfate Water 300.0 – sulfate 

GCM-10 L92378-09 01/06/25 Sulfate Water 300.0 – sulfate 

GCM-1847 L92378-10 01/06/25 Sulfate Water 300.0 – sulfate

GCM-9 L92378-11 01/06/25 Sulfate Water 300.0 – sulfate 

GCM-371 L92378-12 01/06/25 Sulfate Water 300.0 – sulfate 

GCM-1923 L92378-13 01/07/25 Sulfate Water 300.0 – sulfate 

GCM-37 L92378-14 01/07/25 Sulfate Water 300.0 – sulfate 

GCM-2233 L92378-15 01/07/25 Sulfate Water 300.0 – sulfate 
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INTRODUCTION

This verification report assesses the analytical data quality of the samples listed in the preceding table. 
Samples were analyzed for sulfate in accordance with USEPA Method 300.0A.  The review criteria 
employed in the generation of this report is based on the QC requirements contained in the analytical 
method and the Quality Assurance Project Plan (QAPP), August 2001 revision; the review procedure is 
consistent with USEPA CLP National Functional Guidelines for Inorganic Data Review, 1994 revision to the 
extent possible.  In cases where two qualifiers are listed as an action, such as “J/UJ”, the first qualifier applies 
to positive results, and the second to non-detect results.  In areas where definitive guidance is not provided 
in either Functional Guidelines or the QAPP, data has been evaluated in a conservative manner using 
professional judgment. 
 

I. HOLDING TIMES

Objective:  The validity of results is ascertained based on the holding time of the sample from time of 
collection to time of sample analysis. 
 
Evaluation:  Holding times were determined by comparing the sampling date on the chain of custody 
records with the dates of analysis found in the summaries.  The chain of custody records were complete 
and in agreement with the laboratory sample lists.  The laboratory provided all necessary documentation 
and data for QC elements that were performed.  
 
It was noted that the Received By Date/Time section of the COC was illegible. 
 
Action:  No qualifiers have been applied. 
 
 

II. CALIBRATION 

Objective:  Compliance requirements for satisfactory instrument calibration are established to ensure that 
the instrument can produce acceptable quantitative data.  Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analytical sequence, and 
continuing calibration verification confirms that the initial calibration is valid throughout the analytical run 
sequence. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Calibration verification standards were analyzed at the proper frequency in all analytical run sequences.  
Recoveries were within the required limits.  Calibration curve data for sulfate was not provided; however, 
the ICV was in control and no action was taken on this basis. 
 
Action:  No qualifiers have been applied. 
 
 

III. BLANKS

Objective:  The purpose of laboratory blanks is to determine the existence and magnitude of contamination 
resulting from laboratory activities.  The criteria for evaluation of blanks applies to any blank associated 
with the samples including method blanks, instrument blanks, and equipment blanks.  If problems exist with 
any blank, careful evaluation is required to determine the potential impact on all associated data. 
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Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria.  Instrument blank analyses were performed appropriately for this SDG.  Summary forms were 
reviewed for blanks.  No target analytes were present in the blanks at actionable levels. 
 
Action:  No qualifiers have been applied. 
 
 

IV. LABORATORY CONTROL SAMPLES (LCS)

Objective:  The laboratory control sample measures the overall performance of the analytical process, 
including sample preparation. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria.  Laboratory control samples were analyzed at the appropriate frequency.  All recoveries were within 
control limits. 

Action:  No qualifiers have been applied. 

V. DUPLICATE SAMPLE ANALYSIS 

Objective:  Duplicate analyses are performed to assess laboratory precision for each sample matrix. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Sample duplicates were not performed for this SDG.  It was noted that the parent sample to the field 
duplicate could not be determined; therefore, the RPD was not reviewed. 
 
Action:  No qualifiers have been applied. 
 
 

VI. MATRIX SPIKE SAMPLE ANALYSIS

Objective:  Matrix spike sample analyses are performed to assess method performance for each sample 
matrix. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria.  No matrix spikes were analyzed for this SDG.  Post digestion spikes were run instead and the 
recoveries were within control limits. 
 
The laboratory noted the Sulfate recovery was out of control in L92378-10ASD; however, it was found to 
be within project acceptance limits. 
 
Action:  No qualifiers have been applied. 
 
 

VII. FIELD BLANK

Objective:  The purpose of field blanks is to determine the existence and magnitude of contamination 
resulting from field activities.  If problems exist with any blank, careful evaluation is required to determine 
the potential impact on all associated data. 
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Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria.  
 
No Field Blanks were included with this SDG. 
 
Action:  None. 
 
 

VIII. SAMPLE RESULT VERIFICATION 

Objective:  Careful evaluation is required to ensure that reported results and contract required detection 
limits (CRDLs) for target analytes are accurate. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria.  All reported results were within the appropriate calibration ranges.  No errors or other discrepancies 
were found. 
 
Action:  No qualifiers have been applied. 
 
 

OVERALL DATA ASSESSMENT

There were no changes in the sulfate analyses that would affect data comparability in the month of January 
2025. Except for the outliers described in this report, this data is compliant with the specifications of the 
QAPP and is useable for the purposes for which this document was written.  Out of control events 
experienced by the laboratory have not warranted the qualification of any results in this data set.  Based on 
the information evaluated, the overall quality of the data appears to be good. 
 



301 Richards Blvd • Sacramento, California 95811

t: 916 7374016

www.synectics.net

August 05, 2025 

Mr. Zack Wrzeszcz

Hecla Greens Creek Mining Company
P.O. Box 32199
Juneau, AK  99803-2199

Subject: Release of Data Verification Report, March 2025
Project Number:  KMJU-003
March 2025 Sampling Event
Service Agreement Number S24284

Dear Mr. Wrzeszcz: 

The enclosed report details the findings of Level III data verification that has been performed on 
the March 2025 data set for the HGCMC sampling program.  Analyses were performed by 

This verification report assesses the data quality of the analyses performed by ACZ and 
Brooks Applied Labs. The review procedure employed in the generation of the report is based on 
USEPA CLP National Functional Guidelines for Inorganic Data Review, 1994 Revision.  In areas where 
definitive guidance is not provided in either Functional Guidelines or the method, data has been 
evaluated in a conservative manner using professional judgment. The verification report has 
been reviewed for completeness and accuracy, and is released to Hecla Greens Creek Mining 
Company. 

If you should have any questions or require further information, please call Evin McKinney or Suzan 
Hughes at (916) 737-4016. 

Sincerely,

Evin McKinney
Senior Scientist

EM
Enclosure
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DATA VERIFICATION SUMMARY REPORT

Hecla Greens Creek Freshwater Monitoring Project 
2025

This report details the findings of a reduced documentation review of analytical chemistry results associated 
with the sampling activities at Greens Creek Mine, Admiralty Island, Alaska.  Laboratory analyses were 
performed by PNNL Marine and Coastal Research Laboratory and ACZ laboratories.  Samples were 
analyzed for metals and various inorganic parameters.   
 
The data quality objective for completeness is determined by comparing the number of non-rejected data 
points collected to the total number of data points planned to be collected.  The completeness was 
calculated to be 100% for March.  The completeness criteria for the year is 95%, and is based on the water 
year of January 2025 through December 2025.  The year to date completeness is calculated at 100%. 
 
As presented in the analytical method, results are not considered quantitative at levels near the 
instrument detection limit; any result reported below the quantitative range of the instrument is qualified 
as estimated.  The quantitation limit has been established as three times the instrument detection limit 
(IDL), in accordance with the analytical method.  Approximately 12 percent of the data set has been 
qualified because the reported results were below the calculated quantitation limit. 
 
The following provides the information required by the U.S. Forest Service for the monthly report cover letter: 
 

a) There were no unanticipated changes in sampling noted in the data package. 

It was observed that the laboratory reported true instrument responses for all field and QC samples. 

b) Problems were encountered with the following QC elements: 

 Duplicate RPD – 0.7% of the data set has been qualified as a result of non-compliant duplicate 
RPD.  

 Method Blank – 6.1% of the data set has been qualified as a result of method blank 
contamination. 

It was observed that the laboratory reported true instrument responses for all field and QC samples. 

c) Without additional information, it is not possible to identify the source of method blank contamination, 
or the cause of the RPD non-compliances.  In accordance with Section 6.7 of the project QAPP, the 
laboratory listed the previously described QC problems in the cover letter of the data package. 

 



MarchMar_25_VerRpt-Metals.docx 1/10 17 July 2025 

 DATA VERIFICATION REPORT 
METALS 

 
 
Project Name: Hecla Greens Creek Mining Company

March 2025 Sampling Event 
 

Laboratory: Brooks Applied Labs 

Sample Delivery Group: 2503094 

Analysis: Metals by Method 1638
Mercury by Method 1631 
 

Review Guideline Source Document: USEPA CLP National Functional Guidelines for 
Inorganic Data Review, 1994 Revision 
 

EPA QC Level: Level III 
 
 
 

Field ID 
Laboratory 

ID 
Date 

Sampled 
Suite Matrix Analysis 

GCM-1067 2503094-01 3/3/25 Q W 1631, 1638 

GCM-62 2503094-02 3/3/25 P W 1631, 1638 

BD20250303 2503094-03 3/3/25 P W 1631, 1638 

GCM-54 2503094-04 3/3/25 P W 1631, 1638 

GCM-6 2503094-05 3/3/25 P W 1631, 1638 

GCM-48 2503094-06 3/3/25 P W 1631, 1638 

GCM-1068 2503094-07 3/3/25 Q W 1631, 1638 

GCM-10 2503094-08 3/3/25 P W 1631, 1638 

GCM-1847 2503094-09 3/3/25 Q W 1631, 1638 

GCM-9 2503094-10 3/3/25 Q W 1631, 1638

GCM-371 2503094-11 3/3/25 P W 1631, 1638 

GCM-1923 2503094-12 3/3/25 P W 1631, 1638 

GCM-37 2503094-13 3/3/25 P W 1631, 1638 

GCM-2233 2503094-14 3/3/25 Q W 1631, 1638 
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INTRODUCTION

This verification report assesses the analytical data quality of the samples listed in the preceding table.  
Samples were analyzed for target metals in accordance with USEPA Methods 1631 and 1638.  The review 
criteria employed in the generation of this report is based on the QC requirements contained in the analytical 
method and the Quality Assurance Project Plan (QAPP), August 2001 revision; the review procedure is 
consistent with USEPA CLP National Functional Guidelines for Inorganic Data Review, 1994 revision to the 
extent possible.  In cases where two qualifiers are listed as an action, such as “J/UJ”, the first qualifier applies 
to positive results, and the second to non-detect results.  In areas where definitive guidance is not provided 
in either Functional Guidelines or the QAPP, data has been evaluated in a conservative manner using 
professional judgment. 
 
 

I. HOLDING TIMES

Objective:  The validity of results is ascertained based on the holding time of the sample from time of 
collection to time of sample analysis. 

Evaluation:  Holding times were determined by comparing the sampling date on the chain of custody 
records with the dates of analysis found in the summaries.  The chain of custody records were complete 
and in agreement with the laboratory sample lists.  Technical holding times were met for all ICP/MS and 
CVAA analyses. 
 
All necessary data and documentation were provided by the laboratory to meet project requirements.  The 
cover letter from the laboratory was evaluated to determine compliance with the required acceptance 
criteria.  All required information was present. 
 
Action:  No qualifiers have been applied. 
 
 

II. CALIBRATION 

Objective:  Compliance requirements for satisfactory instrument calibration are established to ensure that 
the instrument can produce acceptable quantitative data.  Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analytical sequence, and 
continuing calibration verification confirms that the initial calibration is valid throughout the analytical run 
sequence. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Initial and continuing calibration verification standards were analyzed at the proper frequency in all 
analytical run sequences, and recoveries were within the required limits.  Correlation coefficients for 
multipoint calibration curves were not included with this SDG. 
 
The laboratory noted that S250228-CAL2 had a recovery for Calcium out of control.  The MRL for the 
analyte was already at, or above, the level of CAL3.  Additionally, the laboratory noted that S250228-CCVC 
had a mis-injection for Calcium, and the bracketing samples could not be reported. All affected samples 
and method blanks were re-analyzed within the original analysis at the end of the run.  It was noted that 
Calcium is not a reported analyte and is only used to calculate hardness. 
 
Action:  No qualifiers have been applied. 
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III.  BLANKS

Objective:  The purpose of laboratory blanks is to determine the existence and magnitude of contamination 
resulting from laboratory activities.  The criteria for evaluation of blanks applies to any blank associated 
with the samples including method blanks, instrument blanks, and equipment blanks.  If problems exist with 
any blank, careful evaluation is required to determine the potential impact on all associated data. 

Evaluation: Reported results were evaluated to determine compliance with the required acceptance 
criteria. 

Method blank analyses were performed appropriately for this SDG.  Summaries were reviewed for all 
blanks.  Several analytes were detected in the blanks at concentrations in excess of the instrument 
detection limit (IDL).  The highest concentrations of contaminants found in the blanks are listed in the 
following table. 
 

Blank ID/ Blank   Conc. CRQL Action     
Date Type Analyte (ug/L) (ug/L) Level Action Associated Samples
Method 
Blank 

MB 
Barium 0.198 0.035 0.99 U/None 

All Samples 
Calcium 61.328 15 306.64 None 

Calcium is not a reported analyte and is only used to calculate hardness and the value found did not 
contribute to any normal sample results.  No action was required on this basis. 

Action:  Sample results greater than the action limit (5 times the amount found in any associated blank) 
are not considered affected by blank contamination and have not been qualified.  Any sample result at a 
concentration less than the action limit has been qualified as shown above. 

IV.  ICP INTERFERENCE CHECK SAMPLE 

Objective:  The ICP interference check sample (ICS) verifies that interelement and background corrections 
are functioning properly. 
 
Evaluation:  ICP interference checks were not performed for these samples. 

Action:  None. 
 
 

V.  LABORATORY CONTROL SAMPLES (LCS) 

Objective:  The laboratory control sample measures the overall performance of the analytical process, 
including sample preparation. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Laboratory control samples were analyzed at the appropriate frequency.  All recoveries were within control 
limits. 
 
Action:  No qualifiers have been applied. 
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VI. DUPLICATE SAMPLE ANALYSIS

Objective:  Duplicate analyses are performed to assess laboratory precision for each sample matrix. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Duplicates were analyzed at the appropriate frequency.  All RPD values and result differences were within 
control limits, with the exception of those shown in the following table. 
 
It was noted that the parent sample to the field duplicate could not be determined; therefore, the RPD was 
not reviewed. 
 

Sample ID

Analyte 
Out of 
Limits 

Sample 
Result 

Duplicate 
Result

RPD / 
Difference 

RPD/LOQ 
Criteria Action 

Associated 
Samples 

B250529-DUP3 Selenium 0.053 0.041 25.5 < 20 J/UJ 2503094-14 

Action:  Qualifiers have been applied as indicated in the preceding table. 

VII.  MATRIX SPIKE SAMPLE ANALYSIS 

Objective:  Matrix spike sample analyses are performed in order to assess method performance for each 
sample matrix. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 

Matrix spikes and matrix spike duplicates were analyzed at the appropriate frequency.  All reported results 
were within acceptance limits. 
  
Action:  No qualifiers have been applied. 
 
 

VIII.  ICP SERIAL DILUTION 

Objective:  The serial dilution determines whether significant physical or chemical interferences exist due 
to sample matrix. 

Evaluation:  Serial dilutions were not performed for this project. 

Action:  None. 
 
 

IX. FIELD BLANK

Objective:  The purpose of field blanks is to determine the existence and magnitude of contamination 
resulting from field activities.  If problems exist with any blank, careful evaluation is required to determine 
the potential impact on all associated data. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
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Field blanks were analyzed at the appropriate frequency. Summary forms were reviewed for all blanks. No 
analytes were detected at actionable levels in the field blanks, other than in the following table. 

Blank Conc. Action        
Type Analyte (ug/L) Level Action Associated Samples 
TB Barium 0.063 0.315 U/None All Samples 
FB Barium 0.070 0.350 U/None All Samples 

Action:  Sample results greater than the action limit (5 times the amount found in any associated blank) 
are not considered affected by blank contamination and have not been qualified.  Any sample result at a 
concentration less than the action limit has been qualified as shown above. 

X.  SAMPLE RESULT VERIFICATION

Objective:  Careful evaluation is required to ensure that the reported results and contract required detection 
limits (CRDLs) for target analytes are accurate. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 

All reported results were within the appropriate calibration ranges.  No errors or other discrepancies were 
found. 

Action:  No qualifiers have been applied. 

OVERALL DATA ASSESSMENT 

There were no changes in the metals analyses that would affect data comparability in the month of March 
2025.  Apart from the outliers described in this report, this data is compliant with the specifications of the 
QAPP and is useable for the purposes for which this document was written.  Out of control events 
experienced by the laboratory has resulted in the qualification of the results in the data set. The deficiencies 
described in this report are not considered cause for serious concern regarding the laboratory’s ability to 
identify and quantify the required target analytes.  Based on the information evaluated, the overall quality 
of the data appears to be good. 
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DATA VERIFICATION REPORT 
WET CHEMISTRY 

 
 
 
 
Project Name: Hecla Greens Creek Mining Company

March 2025 Sampling Event 

Laboratory: ACZ, Brooks Applied Labs 

Sample Delivery Group: L93409, 2503094 

Analyses: Alkalinity by Method 2320 
Hardness by Method 2340B
 

Review Guideline Source Document: USEPA CLP National Functional Guidelines for 
Inorganic Data Review, 1994 Revision 
 

EPA QC Level: Level III 

Field ID 
Laboratory 

ID 
Date 

Sampled 
Suite Matrix Analysis 

GCM-62 L93409-01 03/03/25 P W Alkalinity 

BD20250303 L93409-02 03/03/25 P W Alkalinity 

GCM-54 L93409-03 03/03/25 P W Alkalinity 

GCM-6 L93409-04 03/03/25 P W Alkalinity 

GCM-48 L93409-05 03/03/25 P W Alkalinity 

GCM-10 L93409-06 03/03/25 P W Alkalinity 

GCM-1847 L93409-07 03/03/25 Q W Alkalinity 

GCM-9 L93409-08 03/03/25 Q W Alkalinity 

GCM-371 L93409-09 03/03/25 P W Alkalinity 

GCM-1923 L93409-10 03/03/25 P W Alkalinity 

GCM-37 L93409-11 03/03/25 P W Alkalinity 

GCM-2233 L93409-12 03/03/25 Q W Alkalinity 

GCM-1067 2503094-01 03/03/25 Q W Hardness 

GCM-62 2503094-02 03/03/25 P W Hardness 

BD20250303 2503094-03 03/03/25 P W Hardness 

GCM-54 2503094-04 03/03/25 P W Hardness 

GCM-6 2503094-05 03/03/25 P W Hardness 

GCM-48 2503094-06 03/03/25 P W Hardness 

GCM-1068 2503094-07 03/03/25 Q W Hardness 

GCM-10 2503094-08 03/03/25 P W Hardness 
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GCM-1847 2503094-09 03/03/25 Q W Hardness 

GCM-9 2503094-10 03/03/25 Q W Hardness 

GCM-371 2503094-11 03/03/25 P W Hardness

GCM-1923 2503094-12 03/03/25 P W Hardness

GCM-37 2503094-13 03/03/25 P W Hardness 

GCM-2233 2503094-14 03/03/25 Q W Hardness 

INTRODUCTION

This verification report assesses the analytical data quality of the samples listed in the preceding table. 
Samples were analyzed for alkalinity and hardness in accordance with USEPA Methods 2320 and 2340B.  
The review criteria employed in the generation of this report is based on the QC requirements contained in 
the analytical method and the Quality Assurance Project Plan (QAPP), August 2001 revision; the review 
procedure is consistent with USEPA CLP National Functional Guidelines for Inorganic Data Review, 1994 
revision to the extent possible.  In cases where two qualifiers are listed as an action, such as “J/UJ”, the first 
qualifier applies to positive results, and the second to non-detect results.  In areas where definitive guidance 
is not provided in either Functional Guidelines or the QAPP, data has been evaluated in a conservative 
manner using professional judgment. 
 
 

I. HOLDING TIMES

Objective:  The validity of results is ascertained based on the holding time of the sample from time of 
collection to time of sample analysis. 

Evaluation:  Holding times were determined by comparing the sampling date on the chain of custody 
records with the dates of analysis found in the summaries.   
 
The laboratory provided all necessary documentation and data for QC elements that were performed. 
Technical holding times were met without incident for all samples. 
 
It was noted that the COC in SDG L93409 was difficult to read. 
 
Action:  No qualifiers have been applied. 
 
 

II. CALIBRATION 

Objective:  Compliance requirements for satisfactory instrument calibration are established to ensure that 
the instrument can produce acceptable quantitative data.  Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analytical sequence, and 
continuing calibration verification confirms that the initial calibration is valid throughout the analytical run 
sequence. 
 
Evaluation:  This QC element was not included with this SDG. 
 
Action:  No qualifiers have been applied. 
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III. BLANKS

Objective:  The purpose of laboratory blanks is to determine the existence and magnitude of contamination 
resulting from laboratory activities.  The criteria for evaluation of blanks applies to any blank associated 
with the samples including method blanks, instrument blanks, and equipment blanks.  If problems exist with 
any blank, careful evaluation is required to determine the potential impact on all associated data. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 

Method blank analyses were performed appropriately for this SDG.  Summaries were reviewed for all 
blanks.  Several analytes were detected in the blanks at concentrations in excess of the instrument 
detection limit (IDL).  The highest concentrations of contaminants found in the blanks are listed in the 
following table. 
 

Blank ID/ Blank   Conc. CRQL Action      
Date Type Analyte (mg/L) (mg/L) Level Action Associated Samples 
Method 
Blank 

MB Alkalinity 3.7 2 18.5 U/None All Samples

Action:  Sample results greater than the action limit (5 times the amount found in any associated blank) 
are not considered affected by blank contamination and have not been qualified.  Any sample result at a 
concentration less than the action limit has been qualified as shown above. 

IV.  LABORATORY CONTROL SAMPLES (LCS)

Objective:  The laboratory control sample measures the overall performance of the analytical process, 
including sample preparation. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 

Laboratory control samples were analyzed at the appropriate frequency. All recoveries were within control 
limits. 

Action:  No qualifiers have been applied. 
 
 

V.  DUPLICATE SAMPLE ANALYSIS 

Objective:  Duplicate analyses are performed to assess laboratory precision for each sample matrix. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Laboratory duplicates were analyzed at the appropriate frequency for alkalinity.  All RPDs were within 
control limits.  
 
It was noted that the parent sample to the field duplicate could not be determined; therefore, the RPD was 
not reviewed. 
 
Action:  No qualifiers have been applied. 
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VI. MATRIX SPIKE SAMPLE ANALYSIS

Objective:  Matrix spike sample analyses are performed to assess method performance for each sample 
matrix. 
 
Evaluation:  Matrix spikes are not required for these analyses. 
 
Action:  None. 
 
 

VII. FIELD BLANK 

Objective:  The purpose of field blanks is to determine the existence and magnitude of contamination 
resulting from field activities.  If problems exist with any blank, careful evaluation is required to determine 
the potential impact on all associated data. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Field blanks were analyzed at the appropriate frequency for hardness.  Summary forms were reviewed for 
all blanks.  No target compounds were present in the field blanks, other than in the following table.  No field 
blanks were included with this SDG for alkalinity. 
 

 
Blank Type Analyte 

Conc. 
(mg eq CaCO3L) 

Action 
Level Action 

 
Associated Samples 

TB Hardness 0.0913 0.4565 U/None All Samples 
FB Hardness 0.0913 0.4565 U/None All Samples 

Action:  Sample results greater than the action limit (5 times the amount found in any associated blank) 
are not considered affected by blank contamination and have not been qualified. Any sample result at a 
concentration less than the action limit has been qualified as shown above. 
 
 

VIII.  SAMPLE RESULT VERIFICATION 

Objective:  Careful evaluation is required to ensure that reported results and contract required detection 
limits (CRDLs) for target analytes are accurate. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
All reported results were within the appropriate calibration ranges.  No errors or other discrepancies were 
found.  However, the reporting limits used by the laboratory for alkalinity did not consistently agree with 
those specified in the QAPP. 
 
Action:  No qualifiers have been applied, but the data user should be aware of the deviation from project 
requirements with regard to the CRQLs. 
 
 

OVERALL DATA ASSESSMENT 
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There were no changes in the wet chemistry analyses that would affect data comparability in the month of 
March 2025.  Except for the outliers described in this report, this data is compliant with the specifications 
of the QAPP and is useable for the purposes for which this document was written.  Out of control events 
experienced by the laboratory has warranted the qualification of results in the data set. The deficiencies 
described in this report are not considered cause for concern about the laboratory’s ability to identify and 
quantify the required target analytes.  Based on the information evaluated, the overall quality of the data 
appears to be good. 
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DATA VERIFICATION REPORT 
SULFATE 

 
 
 
 
Project Name: Hecla Greens Creek Mining Company

March 2025 Sampling Event 

Laboratory: ACZ 

Sample Delivery Group: L93409 (March 2025)

Analyses: Sulfate by Method 300.0 

Review Guideline Source Document: USEPA CLP National Functional Guidelines for 
Inorganic Data Review, 1994 Revision 
 

EPA QC Level: Level III 

Field ID Laboratory ID 
Date 

Sampled 
Suite Matrix Analysis 

GCM-62 L93409-01 03/03/25 P Water 300.0 - sulfate 

BD20250303 L93409-02 03/03/25 P Water 300.0 - sulfate 

GCM-54 L93409-03 03/03/25 P Water 300.0 - sulfate 
GCM-6 L93409-04 03/03/25 P Water 300.0 – sulfate 

GCM-48 L93409-05 03/03/25 P Water 300.0 – sulfate 
GCM-10 L93409-06 03/03/25 P Water 300.0 - sulfate 

GCM-1847 L93409-07 03/03/25 Q Water 300.0 - sulfate 

GCM-9 L93409-08 03/03/25 Q Water 300.0 – sulfate 

GCM-371 L93409-09 03/03/25 P Water 300.0 – sulfate 

GCM-1923 L93409-10 03/03/25 P Water 300.0 – sulfate

GCM-37 L93409-11 03/03/25 P Water 300.0 – sulfate 

GCM-2233 L93409-12 03/03/25 Q Water 300.0 – sulfate 

INTRODUCTION 

This verification report assesses the analytical data quality of the samples listed in the preceding table. 
Samples were analyzed for sulfate in accordance with USEPA Method 300.0A.  The review criteria 
employed in the generation of this report is based on the QC requirements contained in the analytical 
method and the Quality Assurance Project Plan (QAPP), August 2001 revision; the review procedure is 
consistent with USEPA CLP National Functional Guidelines for Inorganic Data Review, 1994 revision to the 
extent possible.  In cases where two qualifiers are listed as an action, such as “J/UJ”, the first qualifier applies 
to positive results, and the second to non-detect results.  In areas where definitive guidance is not provided 
in either Functional Guidelines or the QAPP, data has been evaluated in a conservative manner using 
professional judgment. 
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I. HOLDING TIMES

Objective:  The validity of results is ascertained based on the holding time of the sample from time of 
collection to time of sample analysis. 

Evaluation:  Holding times were determined by comparing the sampling date on the chain of custody 
records with the dates of analysis found in the summaries.  The chain of custody records were complete 
and in agreement with the laboratory sample lists.  The laboratory provided all necessary documentation 
and data for QC elements that were performed.  
 
It was noted that the COC was difficult to read. 
 
The laboratory noted that the analysis date/time for all samples precedes the filter date/time.  A portion of 
the samples were filtered and analyzed prior to the creation of a filter workgroup.  It was noted that the 
summary form analysis date/time for all samples comes after the Lab Filtration analysis dates/times. 
 
Action:  No qualifiers have been applied. 
 
 

II. CALIBRATION 

Objective:  Compliance requirements for satisfactory instrument calibration are established to ensure that 
the instrument can produce acceptable quantitative data.  Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analytical sequence, and 
continuing calibration verification confirms that the initial calibration is valid throughout the analytical run 
sequence. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Calibration verification standards were analyzed at the proper frequency in all analytical run sequences.  
Recoveries were within the required limits.  Calibration curve data for sulfate was not provided; however, 
the ICV was in control and no action was taken on this basis. 
 
Action:  No qualifiers have been applied. 
 
 

III. BLANKS

Objective:  The purpose of laboratory blanks is to determine the existence and magnitude of contamination 
resulting from laboratory activities.  The criteria for evaluation of blanks applies to any blank associated 
with the samples including method blanks, instrument blanks, and equipment blanks.  If problems exist with 
any blank, careful evaluation is required to determine the potential impact on all associated data. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria.  Instrument blank analyses were performed appropriately for this SDG.  Summary forms were 
reviewed for the blanks.  No target analytes were present in the blanks at actionable levels. 
 
Action:  No qualifiers have been applied. 
 
 

IV.  LABORATORY CONTROL SAMPLES (LCS)
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Objective:  The laboratory control sample measures the overall performance of the analytical process, 
including sample preparation. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria.  Laboratory control samples were analyzed at the appropriate frequency.  All recoveries were within 
control limits. 
 
Action:  No qualifiers have been applied. 
 
 

V.  DUPLICATE SAMPLE ANALYSIS 

Objective: Duplicate analyses are performed to assess laboratory precision for each sample matrix.
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
 
Sample duplicates were not performed for this SDG.  It was noted that the parent sample to the field 
duplicate could not be determined; therefore, the RPD was not reviewed. 

Action:  No qualifiers have been applied. 
 
 

VI.  MATRIX SPIKE SAMPLE ANALYSIS 

Objective:  Matrix spike sample analyses are performed to assess method performance for each sample 
matrix. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria.  No matrix spikes were analyzed for this SDG.  Post digestion spikes were run instead and the 
recoveries were within control limits. 
 
Action:  No qualifiers have been applied. 
 
 

VII. FIELD BLANK 

Objective:  The purpose of field blanks is to determine the existence and magnitude of contamination 
resulting from field activities.  If problems exist with any blank, careful evaluation is required to determine 
the potential impact on all associated data. 
 
Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria.  
 
No Field Blanks were included with this SDG. 
 
Action:  None. 
 
 

VIII.  SAMPLE RESULT VERIFICATION 

Objective:  Careful evaluation is required to ensure that reported results and contract required detection 
limits (CRDLs) for target analytes are accurate. 
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Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria.  All reported results were within the appropriate calibration ranges.  No errors or other discrepancies 
were found. 
 
Action:  No qualifiers have been applied. 
 
 

OVERALL DATA ASSESSMENT 

There were no changes in the sulfate analyses that would affect data comparability in the month of March 
2025. Except for the outliers described in this report, this data is compliant with the specifications of the 
QAPP and is useable for the purposes for which this document was written.  Out of control events 
experienced by the laboratory have not warranted the qualification of any results in this data set.  Based on 
the information evaluated, the overall quality of the data appears to be very good. 



301 Richards Blvd • Sacramento, California 95811

t: 916 7374016

www.synectics.net

August 05, 2025

Mr. Zack Wrzeszcz

Hecla Greens Creek Mining Company
P.O. Box 32199
Juneau, AK  99803-2199

Subject: Release of Data Verification Report, May 2025
Project Number:  KMJU-003
May 2025 Sampling Event
Service Agreement Number S24284

Dear Mr. Wrzeszcz:

The enclosed report details the findings of Level III data verification that has been performed on the May
2025 data set for the HGCMC sampling program.  Analyses were performed by ACZ and Brooks Applied
Labs.

This verification report assesses the data quality of the analyses performed by ACZ and Brooks Applied 
Labs.  The review procedure employed in the generation of the report is based on USEPA CLP National 
Functional Guidelines for Inorganic Data Review, 1994 Revision.  In areas where definitive guidance is not 
provided in either Functional Guidelines or the method, data has been evaluated in a conservative manner 
using professional judgment.  The verification report has been reviewed for completeness and accuracy, 
and is released to Hecla Greens Creek Mining Company.

If you should have any questions or require further information, please call Evin McKinney or Suzan Hughes 
at (916) 737-4016.

Sincerely,

Evin McKinney
Senior Scientist

EM
Enclosure
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DATA VERIFICATION SUMMARY REPORT 

Hecla Greens Creek Freshwater Monitoring Project 
2025 

This report details the findings of a reduced documentation review of analytical chemistry results associated 
with the sampling activities at Greens Creek Mine, Admiralty Island, Alaska.  Laboratory analyses were 
performed by Brooks Applied LABS Laboratory and ACZ laboratories.  Samples were analyzed for metals 
and various inorganic parameters.   
 
The data quality objective for completeness is determined by comparing the number of non-rejected data 
points collected to the total number of data points planned to be collected.  The completeness was 
calculated to be 100% for May.  The completeness criteria for the year is 95%, and is based on the water 
year of January 2025 through December 2025.  The year to date completeness is calculated at 100%. 
 
As presented in the analytical method, results are not considered quantitative at levels near the 
instrument detection limit; any result reported below the quantitative range of the instrument is qualified 
as estimated.  The quantitation limit has been established as three times the instrument detection limit 
(IDL), in accordance with the analytical method.  Approximately 22 percent of the data set has been 
qualified because the reported results were below the calculated quantitation limit. 
 
The following provides the information required by the U.S. Forest Service for the monthly report cover letter: 
 

a) There were no unanticipated changes in sampling noted in the data package. 

It was observed that the laboratory reported true instrument responses for all field and QC samples. 

b) Problems were encountered with the following QC elements: 

 Duplicate RPD � 0.5% of the data set has been qualified as a result of non-compliant duplicate 
RPD.  

 Method Blank � 9.0% of the data set has been qualified as a result of method blank 
contamination. 

 CCV � 0.3% of the data set has been qualified as a result of non-compliant CCV recoveries. 

It was observed that the laboratory reported true instrument responses for all field and QC samples. 

c) Without additional information, it is not possible to identify the source of method blank contamination, 
or the cause of the CCV/RPD non-compliances.   

d) In accordance with Section 6.7 of the project QAPP, the laboratory listed the previously described QC 
problems in the cover letter of the data package. 
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 DATA VERIFICATION REPORT 
METALS 

 
 
Project Name: Hecla Greens Creek Mining Company 

May 2025 Sampling Event 
 

Laboratory: Brooks Applied Labs 

Sample Delivery Group: 2505119 

Analysis: Metals by Method 1638 
Mercury by Method 1631 
 

Review Guideline Source Document: USEPA CLP National Functional Guidelines for 
Inorganic Data Review, 1994 Revision 
 

EPA QC Level: Level III 
 
 
 

Field ID 
Laboratory 

ID 
Date 

Sampled 
Suite Matrix Analysis 

GCM-1067 2505119-01 05/06/25 Q W 1631, 1638 

GCM-712 2505119-02 05/06/25 Q W 1631, 1638 

GCM-711 2505119-03 05/06/25 Q W 1631, 1638 

GCM-62 2505119-04 05/06/25 P W 1631, 1638 

GCM-54 2505119-05 05/06/25 P W 1631, 1638 

GCM-6 2505119-06 05/06/25 P W 1631, 1638 

GCM-46 2505119-07 05/06/25 P W 1631, 1638 

GCM-49 2505119-08 05/06/25 P W 1631, 1638 

GCM-57 2505119-09 05/06/25 Q W 1631, 1638 

GCM-13 2505119-10 05/06/25 Q W 1631, 1638 

GCM-48 2505119-11 05/06/25 P W 1631, 1638 

BDBAL20250505 2505119-12 05/06/25 P W 1631, 1638 

GCM-10 2505119-13 05/06/25 P W 1631, 1638 

GCM-1847 2505119-14 05/06/25 Q W 1631, 1638 

GCM-9 2505119-15 05/06/25 Q W 1631, 1638 

GCM-1068 2505119-16 05/06/25 Q W 1631, 1638 

GCM-371 2505119-17 05/06/25 P W 1631, 1638 

GCM-27 2505119-18 05/06/25 Q W 1631, 1638 

GCM-60 2505119-19 05/06/25 Q W 1631, 1638 

GCM-609 2505119-20 05/06/25 Q W 1631, 1638 

GCM-29 2505119-21 05/06/25 Q W 1631, 1638 

GCM-32 2505119-22 05/06/25 Q W 1631, 1638 

GCM-1846 2505119-23 05/06/25 Q W 1631, 1638 
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GCM-1923 2505119-24 05/06/25 P W 1631, 1638 

GCM-1997 2505119-25 05/06/25 Q W 1631, 1638 

GCM-1990 2505119-26 05/06/25 Q W 1631, 1638 

GCM-37 2505119-27 05/06/25 P W 1631, 1638 

GCM-2233 2505119-28 05/06/25 Q W 1631, 1638 

INTRODUCTION 

This verification report assesses the analytical data quality of the samples listed in the preceding table.  
Samples were analyzed for target metals in accordance with USEPA Methods 1631 and 1638.  The review 
criteria employed in the generation of this report is based on the QC requirements contained in the analytical 
method and the Quality Assurance Project Plan (QAPP), August 2001 revision; the review procedure is 
consistent with USEPA CLP National Functional Guidelines for Inorganic Data Review, 1994 revision to the 
extent possible.  In cases where two qualifiers are listed as an action, such as �J/UJ�, the first qualifier applies 
to positive results, and the second to non-detect results.  In areas where definitive guidance is not provided 
in either Functional Guidelines or the QAPP, data has been evaluated in a conservative manner using 
professional judgment. 
 
 

I. HOLDING TIMES

Objective:  The validity of results is ascertained based on the holding time of the sample from time of 
collection to time of sample analysis. 

Evaluation:  Holding times were determined by comparing the sampling date on the chain of custody 
records with the dates of analysis found in the summaries.  The chain of custody records were complete 
and in agreement with the laboratory sample lists.  Technical holding times were met for all ICP/MS and 
CVAA analyses. 
 
All necessary data and documentation were provided by the laboratory to meet project requirements.  The 
cover letter from the laboratory was evaluated to determine compliance with the required acceptance 
criteria.  All required information was present. 
 
It was noted that COC corrections were not initialed or dated. 
 
Action:  No qualifiers have been applied. 
 
 

II. CALIBRATION 

Objective:  Compliance requirements for satisfactory instrument calibration are established to ensure that 
the instrument can produce acceptable quantitative data.  Initial calibration demonstrates that the 
instrument is capable of acceptable performance at the beginning of the analytical sequence, and 
continuing calibration verification confirms that the initial calibration is valid throughout the analytical run 
sequence. 

Evaluation:  Reported results were evaluated to determine compliance with the required acceptance 
criteria. 
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