A mayfly captured at Greens Creek Site 48 in 2012.
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Aquatic Biomonitoring Program

® Purpose

* Location and monitoring schedule
® Program components

* 2012 results

* Comparisons among sites

* Trends in the data

* Recommendations



To document the
condition of aquatic

biological
communities in

Greens Creek and
Tributary Creek near
mine development
and operations.







Juvenile fish whole body metals concentrations

Juvenile fish populations

Aquatic insect density and community composition

Periphyton biomass and chlorophyll-type
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Program components
» Periphyton biomass and chlorophyll-type



Program components

» Aquatic insect density and
community composition EPT taxa

Ephemeroptera (mayflies)

Plecoptera (stoneflies)

Rick Hoffman (ADF&G Habitat Intern)
sampling aquatic insects

Trichoptera (caddisflies)
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Program components

» Juvenile fish populations
» Juvenile fish whole body metals:

Ag

Cd

Cu
¢»Hg >

Pb

Se

/n
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2012 sample sites






~~
o~
[32]
4
-
N—r
[«B)
(@]
P
©
<
[&]
2
o
=
‘©
0o
c
(48]
S
4
b}
(3]
S
@)
[%2]
c
[<B]
[<B)
S
)

200
180
160
140
120
100
80
60
40
20

2012 Stream Flow

— 2012 === 1990 - 2011 mean

-
g I R R

-~
-~ - - en e

[ g———

- - -
- - -
- - -
- i T e

711

714

717 7/10

7113 7/16 7119 1122



2001-2012 Stream flow

200

180 =Mean @ Median

160 +
140 +
120 +

100 } *

80 + -

40 |
20 | <;

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

Greens Creek Mean Daily Discharge (ft3/s)




“

NRCS Alaska
Snowpack Map
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Greens Creek Site 48
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GC Site 48 — Aguatic insect density
and number of taxa

Benthic Macroinvertebrates / m?
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GC Site 48 — Aquatic insect
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GC Site 48 — Juvenile fish

Juvenile Fish Population Estimate
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GC Site 48 — Juvenile fish metals concentrations
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GC Site 48 — 2012 Summary

Upstream of mine development and operations
2012 periphyton mean density lowest observed since 2001

Aquatic insect density and richness within range
observed since 2001

EPT remains ~90%

Fish population within range observed since 2001

High values of Cd, Cu, and Pb in whole body juvenile DV
suggest contamination
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Greens Creek Site 54
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GC Site 54 — Aguatic insect density
and number of taxa

Benthic Macroinvertebrates/ m?2
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GC Site 54 — Aquatic insect

Benthic Macroinvertebrates / m?
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GC Site 54 — Juvenile fish
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GC Site 54 — Juvenile fish
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GC Site 54 — Juvenile fish metals concentrations
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GC Site 54 — 2012 Summary

Downstream of portal development and operations
2012 periphyton mean density low, within range
Aquatic insect density low, richness high

EPT remains ~90%

DV populations greater in 2011 and 2012

High values of Cd, Cu, and Se in whole body juvenile DV
suggest contamination
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Tributary Creek Site 9






New beaver activity upstream of Site 9
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TC Site 9 — Aquatic insect density

Benthic Macroinvertebrates/ m?
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TC Site 9 — Aquatic insect
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TC Site 9 — Aquatic insect
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TC Site 9 — Juvenile fish
populations

O Dolly Varden char & Cohosalmon
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TC Site 9 — Juvenile fish metals concentrations
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TC Site 9 — 2012 Summary

Downstream of tailing storage facility
2012 periphyton mean density similar to values observed

since 2006
Aquatic insect density and richness similar to values

observed in all years, except 2003
EPT ~53% (ranged 50-80% 2001-2011)
Fish populations similar to previous years
High values of Cu in whole body juvenile DV suggest

contamination
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Greens Creek aquatic insect densities

Benthic Macroinvertebrates/ m?2
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Greens Creek aquatic insect taxa
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Greens Creek DV populations
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NEW IN 2012
Juvenile fish condition, ALL SITES

Several factors influence

fish health: Site 48 DV = 1.03 g/mm3
Age Site 54 DV =1.08 g/mm?3
Sex Site 9 DV =1.00 g/mm3
Season Site 9 CO =114 g/mm3
Diet

Fat reserve, etc...
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Three trophic (productivity) levels

Periphyton Aquatic insects Juvenile fish

Finally, juvenile fish metals concentrations



Juvenile fish median whole body [Ag]
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Juvenile fish median whole body [Cd]
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Juvenile fish median whole body [Cu]

50

Site 48 = = Sjte54 cecce.. Site 9
40 +

30 A

20 A

Cu (mg/kg)

10 -




“

Juvenile fish median whole body [Hg]
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Juvenile fish median whole body [Pb]
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Juvenile fish median whole body [Se]
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Juvenile fish median whole body [Zn]
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Trends among the data

»In Greens Creek, differences between years are generally
greater than between sites.

» High tlows prior to sampling appear to affect periphyton
densities more than aquatic insect densities.

» Some adult coho transit the fishpass.

»Tributary Creek fish populations more variable than
periphyton density, or aquatic insect density and richness.
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2011 Recommendations

-and-composition-data; and
» Compare water quality data with whole body fish metals
concentrations data.



Greens Creek Site 48 WQ and fish [metals]
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Greens Creek Site 54 WQ and fish [metals]
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Tributary Creek Site
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2012 Recommendations

Compare water quality data with periphyton density
data and with aquatic insect density & composition data

Measure sediment metals concentrations

Test for significant positive correlations between
juvenile fish metals concentrations and years
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Hecla Greens Creek Mining Company for funding, the
opportunity, and logistical and field assistance,

ADF&G Habitat Biologists for data collection, sample
analyses and technical review, and

ADF&G Dan Reed for biometric review.
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