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Presentation Notes
Beaver pond complex upstream of Tributary Creek Site 9. 



AQUATIC STUDIES
• Periphyton:

• Chlorophyll density and 
composition

• Benthic macroinvertebrates:

• Density and composition

• Juvenile fish:

• Abundance and condition

• Element concentrations 

Periphyton and BMI sampling at Greens Creek Site 54
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Presentation Notes
Purpose: Document the condition of aquatic biological communities near mine development and operations
Required by the General Plan of Operations Integrated Monitoring Plan and the DEC Waste Management Permit
Periphyton biomass:
Composed of primary producing organisms (algae, cyanobacteria, heterotrophic microbes) attached to submerged surfaces; density and community structure are influenced by water and sediment quality. 
Concentration of Chl-a pigment in samples provides an estimate of active algal biomass; Chl-b and Chl-c pigments estimate composition of algal organisms present (green algae, diatoms, and brown algae).

Benthic macroinvertebrate abundance and community composition:
 Organisms are secondary producers, feeding on periphyton and other macroinvertebrates, and are a source of food for juvenile fish.
Orders Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) have complex and short life cycles; many are sensitive to changes in water and sediment quality.

Juvenile fish abundance and condition
Assess species present and abundance

Whole body element concentrations
To assess element loading in aquatic communities near the mine






PROJECT AREA

Greens Creek:
• Site 54
• Site 63

Tributary Creek:
• Site 9
• Site 1847
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Presentation Notes
Site 1847: Sampling began at this site in 2018 out of concern Site 9 would no longer prove to be a suitable sampling location (drought conditions and beaver activity upstream)



Upper Greens Creek

Presenter Notes
Presentation Notes
Sampling site upstream of mine influence was Site 48, prior to river avulsion in 2017; the new channel circumventing this reach continues to stabilize. Site 63 has replaced this reach for sampling purposes.



RESULTS
• Precipitation ~32% above normal

• Snowfall ~26% below normal

Greens Creek Site 63

Tributary Creek Site 9
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-Discharges greater than 2001–2021 average
-Following drought conditions 2017–2019

USGS Stream Gauge on Greens Creek measuring daily discharge

Greatest observed flow prior to sampling

Fluctuation in results year to year depending on weather conditions, temperature, stream flow, early or later spring. Hot spring more periphyton. As well as all stream sites are different which changes the density and communities observed. As we look at these graphs look for trends in the same year




GREENS CREEK– PERIPHYTON

Presenter Notes
Presentation Notes
Mean chl-a density at Site 63 and 54 were within the range previously observed starting sampling in 2021.
Composition at both sites was similar to previous years.

General graph characteristics, variation in years but both sites following similar trends, which is why a non mine influence sampling site is so beneficial



GREENS CREEK – BENTHIC MACROINVERTEBRATES

Presenter Notes
Presentation Notes
Generally similar trends observed of both density and richness observed at Greens Creek sites

About 2000 macroinvertebrates per square meter for reference



GREENS CREEK – BENTHIC MACROINVERTEBRATES

Presenter Notes
Presentation Notes
Number of taxa within range previously observed at both sites.
Orders Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) have complex and short life cycles; many are sensitive to changes in water and sediment quality.




GREENS CREEK SITE 63
BENTHIC MACROINVERTEBRATES

Plecoptera
(stoneflies)

Ephemeroptera
(mayflies)

Trichoptera
(caddisflies)
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Presentation Notes
EPT composition in range previously observed
Orders Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) have complex and short life cycles; many are sensitive to changes in water and sediment quality.




GREENS CREEK SITE 54
BENTHIC MACROINVERTEBRATES

Plecoptera
(stoneflies)

Ephemeroptera
(mayflies)

Trichoptera
(caddisflies)
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Presentation Notes
EPT composition in range previously observed




GREENS CREEK – JUVENILE FISH ABUNDANCE

Presenter Notes
Presentation Notes
IMP approved modification in 2020; previously population estimates were required and achieved through three sequential 1.5 h trapping events
* Attributing changes in juvenile fish abundance and condition to mine development or operations is difficult as natural abiotic and biotic conditions affect fish populations, distribution, condition, and capture rates; fish use remains effectively documented through a single trapping event.

High streamflows last sampling season makes fish capture more challenging and minnow traps less effective

Site 63: 20 Dolly Varden char captured — the fewest captured in previous years during a single trapping event. Condition factor 1.1
Site 54: 47 Dolly Varden char and 12 coho captured — within the range previously observed during a single trapping event.
The range of length frequencies at both sites suggest two age classes were present and mean condition factor was 1.0, indicating population captured is generally healthy.



TRIBUTARY CREEK– PERIPHYTON

Presenter Notes
Presentation Notes
Mean chl-a densities at each site within range previously observed; composition also similar to previous years

Mean density was within the upper range previously observed at Site 9, and the greatest value observed at Site 1847. 



TRIBUTARY CREEK – BENTHIC MACROINVERTEBRATES

Presenter Notes
Presentation Notes
Site 9: Mean density (2,304 BMI/m2) within range previously observed; number of taxa was within range previously observed 26.
Site 1847: Mean density (2,860) within the range previously observed





TRIBUTARY CREEK – BENTHIC MACROINVERTEBRATES

Plecoptera
(stoneflies)

Ephemeroptera
(mayflies)

Trichoptera
(caddisflies)
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Presentation Notes
Site 9: EPT composition (40%) — within range previously observed
Site 1847: EPT composition (68%) — within range previously observed


Greater abundances of periphyton and macroinvertebrates at Site 1847 suggests the site consistently provides more suitable habitats for these communities



TRIBUTARY CREEK – JUVENILE FISH ABUNDANCE

Presenter Notes
Presentation Notes

Site 9: 0 Dolly Varden char and 26 juvenile coho captured — first year no Dolly Varden were captured during a single trapping event fish composition switching to primarily coho with the backwatered habitat
The range of length frequencies at both sites suggest two age classes were present in coho with a mean condition factors of 1.2, indicating population captured is generally healthy.
Finding it increasingly difficult to capture enough DV within size range to collect a statistically viable sample size



Presenter Notes
Presentation Notes
In 2022, samples collected at Tributary Creek contained greater median concentrations of Ag and Hg than the Greens Creek samples, Usually, samples collected at Tributary Creek contain greater concentrations and variability than the Greens Creek samples, except Cu and Zn which were generally greater at Greens Creek sites 

We did observe a higher median lead concentration at Site 54 and 63 

In 2020, at Site 9, most median element concentrations were greater than or among the greatest observed; in coordination with Hecla, we collected additional samples in 2021 (including sediment element concentration analyses) throughout the drainage to further investigate elevated element concentrations detected in recent years. The data produces do not indicate increased metals loading is occurring in Tributary creek as median values for all analytes were lower than observed in 2020. Documentation of these efforts will be composed this year along with additional data collected in 2022. 



Technical Reports: https://www.adfg.alaska.gov/index.cfm?adfg=habitat_publications.main
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Thank you to Hecla for the opportunity and assistance with logistics this past year.
Thanks to all the Habitat staff who contributed to the project.
Questions?
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