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EXECUTIVE SUMMARY

The Alaska Department of Fish and Game (ADF&G) Division of Habitat completes the aquatic
resource monitoring the U.S. Forest Service (USFS) and the Alaska Department of
Environmental Conservation (ADEC) require for Coeur Alaska Inc.’s (Coeur) Kensington Gold
Mine. This partnership provides ADF&G the opportunity to gather and review aquatic
information and identify, assess, and resolve issues at the Kensington Gold Mine as they arise.

The National Weather Service reported May was a lot wetter than normal in 2013 and June, July,
and August were warmer and drier than normal (Joel Curtis, Warning Coordination
Meteorologist, National Weather Service, Juneau, personal communication).

The anadromous Lower Slate Creek mean periphyton chlorophyll a density this warm July was
the highest we’ve observed in three years of monitoring. Macroalgae near the stream mouth
were a lush, emerald green. The nonanadromous East Fork Slate Creek mean periphyton
chlorophyll a density, on the other hand, was the lowest we’ve observed at that sampling site®
since the 2011 algal bloom in the Kensington Gold Mine tailings treatment facility (TTF)
increased densities in that stream reach. Though not required by the ADEC Alaska Pollutant
Discharge Elimination System (APDES) permit AK0050571 or Coeur’s USFS approved Plan of
Operations (2005), we sampled Lower, East Fork, and Upper Slate Creeks for periphyton
densities in February,” May,® and October® to observe the range of variability in the Slate Creek
system throughout the year, and to continue monitoring for changes that may be precipitated by
the TTF. In 2013, chlorophyll densities in the Slate, Johnson, and Sherman Creek drainages
were within the range of natural variation.

Though not required, Coeur continues to sample chlorophyll, nitrogen, organic carbon,
phosphorus, potassium, sulfur, and others upstream of the TTF, in the TTF, in the TTF water
treatment plant effluent, and downstream of effluent discharge in East Fork Slate Creek. We
theorized in 2011 that a source of phosphorous was the causal link to the algal bloom we
observed in the TTF. We recently compared monthly data for tons of tailings disposed in the
TTF and phosphorus concentrations in the TTF for the period September 2011 through
November 2013, finding no statistical correlation. Phosphorus was lower in the TTF in 2013
than in 2011 and 2012, suggesting phosphorus-rich parent rock is occasionally intercepted
during underground mining and processed in the mill. We also compared monthly data for tons
of tailings disposed in the TTF and total dissolved solids® in East Fork Slate Creek for the
period September 2011 through November 2013 and found that they are statistically correlated.

Habitat biologists Gordon Willson-Naranjo and Greg Albrecht designed and constructed a
mechanical elutriator with sorting screens to separate benthic macroinvertebrates in a sample
from substrate and debris. After conducting trials to determine the efficiency and sorting
accuracy of the device, they determined average sort time and identification by hand was 4.75
hours per sample with 79% sorting accuracy and average sort time and identification using the

® Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: Kensington Gold Mine Spring Periphyton Sampling Trip Report; dated 1/6/2014 and amended 1/10/2014.

® Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: 2013 Feb Periphyton Sampling Trip Report, Kensington Gold Mine; dated 3/21/2013.

¢ Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: Kensington Gold Mine Spring Periphyton Sampling Trip Report; dated 6/28/2013.

¢ Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: Kensington Gold Mine Spring Periphyton Sampling Trip Report; dated 1/6/2014 and amended 1/10/2014.

¢ Total dissolved solids is a measure of minerals, salts, metals, cations or anions dissolved in water.
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elutriator is 1.75 hours with about 95% sorting accuracy.” Greg Albrecht has attained the
macroinvertebrate identification experience necessary to provide quality assurance in-house, so
we no longer hire a contractor to provide that service.

We added six additional benthic macroinvertebrate samples at riffle habitats upstream of our
designated benthic macroinvertebrate sampling site in Lower Slate Creek so we can evaluate
whether we can replace the designated sampling site with one better suited for sampling.
Benthic macroinvertebrate samples gathered below the TTF in East Fork Slate Creek in May
indicated an increase in the density of benthic macroinvertebrates, but a change in the number
and proportion of sensitive aquatic insects. Ostracoda, a class of filter feeding bivalve-like
crustaceans referred to as seed shrimp, and Bivalvia Sphaeriidae: Pisidium, a freshwater bivalve
often called pea clams, dominated the April samples. We investigated this change, sampling
benthic macroinvertebrate samples in East Fork Slate Creek again in both June and October. In
October, pea clam and seed shrimp abundance diminished and Chironomidae, known as
nonbiting midges, increased. These changes may be due to the life history of the animals
present and we will research this further in 2014.°

In July, biologists observed a white substance on East Fork and Lower Slate Creek stream
bottoms. Biologists collected and sent samples to a private laboratory for biological speciation
of algae, bacteria, and yeast, with the final laboratory report yielding nothing extraordinary.
Coeur hired a consultant, tested the white substance using x-ray fluorescence and x-ray
diffraction, and had the consultant interpret results. The consultant suggests the white material
may be gypsum. Gypsum is not known to be toxic to aquatic life, and precipitates in the
presence of a salt.

Potassium amyl xanthate, a salt, is a chemical used in the milling process and is deposited with
the tailing slurry in the TTF. This compound contains potassium and sulfur which we found
were statistically correlated in water samples from the TTF. As documented in Timothy and
Kanouse (2013), we occasionally smell a mill-like odor when we sample in East Fork and
Lower Slate Creeks. Should the white substance persist in 2014, we will collect additional
samples for analysis. We will continue to schedule additional benthic macroinvertebrate
sampling events in East Fork Slate Creek.

Konopacky (1995), Earthworks Technology (2002), and Kline (2001, 2005) presented data
suggesting East Fork Slate Creek was a downstream migration corridor for resident fish, devoid
of overwintering habitat. However, in early February, we investigated winter fish use and
captured nine adult Dolly Varden char Salvelinus malma.' Then, though we attempted, we never
captured another Dolly Varden char in East Fork Slate Creek the remainder of 2013.) Of
importance, Coeur staff blocked downstream fish passage through the diversion pipe in East
Fork Slate Creek between July 28-31 and August 8-24 when water levels were low, so they

f Gordon Willson-Naranjo and Greg Albrecht, Habitat Biologists, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional
Supervisor, ADF&G Habitat Division. Memorandum: Benthic Macroinvertebrate Elutriation Trials Amendment; dated 12/17/2013.

9 Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: 2013 Kensington Gold Mine Benthic Macroinvertebrate Trip Report; dated 1/27/2014.

" Gordon Willson-Naranjo, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat
Division. Memorandum: Kensington Gold Mine White Material in LSC/EFSC; dated 1/13/2014.

" Gordon Willson-Naranjo, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat
Division. Memorandum: EFSC DV Survey, Kensington Trip Report; dated 3/4/2013.

I Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: 2013 Kensington Gold Mine Resident Fish Trip Report; dated 1/15/2014.
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could dilute water in the TTF water treatment plant. Our failed attempts to capture resident fish
in late August after fish passage was blocked supports the theory that Dolly Varden char
migrate downstream from Upper Slate Lake to Lower Slate Creek where they complete their
life history, potentially becoming anadromous.*!

Quinn (2005) cites studies where researchers caution that even when fish response is not
complicated by marine survival, a level of variation exists that makes it difficult to quantify
changes in resident fish abundance resulting from a detrimental or beneficial action. The natural
variation, bedrock controlled cascades, paucity of resident fish habitat, small number of Dolly
Varden char we capture, and unknown length of time fish spend transiting East Fork Slate
Creek, impairs our ability to accurately estimate resident fish abundance. Our biometrician is
concerned with our ability to consistently deliver reliable abundance estimates with acceptable
and unbiased measures of precision using the three-pass removal method (Dan Reed, Sport Fish
Biometrician, ADF&G, Nome, personal communication). If we have little confidence in our
resident fish abundance estimates, fish population monitoring is useless. For this reason, we
recommend ADEC discontinue the resident fish population surveys required in the Slate Creek
Drainage.™ Nine years of Upper Slate Creek resident fish population surveys provide sufficient
baseline information for TTF reclamation. If ADEC chooses to discontinue population studies
required under the APDES Permit, we would recommend continuing fish presence monitoring
in East Fork Slate Creek throughout the year every year.

We investigated resident fish habitat in Ophir Creek, a tributary to Sherman Creek that runs
along the toe of the development rock pile at the Comet portal, and documented Dolly Varden
char using the water body. A rockslide deposited material into Ophir Creek, but did not present
a barrier to fish passage.”

We sampled Dolly Varden char in West Fork Slate Creek for whole body metals concentrations
for comparison with other Slate Creek drainage sampling locations. We expect this information
will help improve our understanding of natural metals concentrations and variability in the Slate
Creek drainage.’ In East Fork Slate Creek, we minnow trapped in August, and electrofished in
November, but failed to capture resident fish for whole body metals concentration analysis.” As
previously mentioned, Dolly Varden char in East Fork Slate Creek may be migrating through
the reach. If the fish are downstream migrants from Upper Slate Lake, the metals analysis
would not provide information on the downstream effects of the TTF on resident fish. We have
to assume resident fish in Lower Slate Creek have a minimum two-month resident period and
that the maximum size of 130 mm fork length improves the likelihood that we are sampling less
than a three-year-old resident fish. These uncertainties and assumptions are reason enough for

Lower Slate Creek is actually where Konopacky (1995) documented Dolly Varden char, though he called it East Fork Slate Creek.

Even if those nine Dolly Varden char were overwintering, the fish do not complete their life history there; young of the year have been

documented in Upper Slate Creek but have never been documented in East Fork Slate Creek. See Balon (1980) for southeast Alaska,

resident, stream-type Dolly Varden char life history.

™ We did consider capturing resident fish and caging them in East Fork Slate Creek pools so we could continue these studies. Then we
remembered our 2011 work in Lower Slate Creek documenting outmigrating pink salmon fry during the spring. Though we were there daily,
the cages were difficult to maintain, continually clogging with debris that impinged the fish, subject to sudden abrupt changes in flow that
entrapped fish, and invaded by river otters that entered the cage for an easy, captive meal. While the 2011 work took just over a month, we
would need to cage the resident fish year round in an area often frequented by bears.

" Gordon Willson-Naranjo, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat
Division. Memorandum: Ophir Creek Fish Passage Kensington Gold Mine; dated 08/16/2013.

° Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: Kensington Gold Mine Metals Fish Trip Report; dated 1/6/2014.
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us to recommend that since this is the final year of metals fish sampling required under the
APDES permit, that ADEC discontinue the requirement for resident fish whole body metals
concentrations analysis.

In addition to the sediment metals concentrations sampling stations required by the APDES
permit, we sampled stream sediments in West Fork Slate Creek and Upper Sherman Creek in 2013
to help improve our understanding of naturally occurring background conditions. There were
changes in sediment metals concentrations values in the Slate, Johnson, and Sherman Creek
drainages, with most values remaining within the range observed in 2011 and 2012. In 2013, the
nonmetal selenium was higher in both Upper and East Fork Slate Creeks and the metalloid arsenic
was lower in Upper Slate Creek, higher in East Fork Slate Creek, and slightly higher in Lower
Slate Creek. East Fork Slate Creek cadmium and zinc metal concentrations, however, which in
2012 we noted were above NOAA sediment guidelines for freshwater ecosystems (Buchman
2008; MacDonald et al. 2000), were lower in 2013. There were no significant differences in
growth or survival of Chironomus dilutes or Hyalella azteca between the laboratory control
sediments and the individual sediment samples in our short-term chronic sediment toxicity tests at
any sampling location.’

We were finally able to document that the age-0 and 1-year-old juvenile coho salmon
Oncorhynchus kitsutch we observed in Lower Slate Creek in 2011, 2012 and 2013, are the
progeny of adults that spawned there, and the juveniles didn’t migrate in from other systems
(Timothy and Kanouse 2012, 2013)." Habitat biologists surveying on foot in late October
plunged a GoPro® Hero3 camera under log jams and into deep pools and captured
photographic evidence of adult coho salmon spawning near the anadromous fish barrier where
we find most of the juveniles.® We also documented the average geometric mean particle size in
Lower Slate Creek spawning substrates increased a few millimeters between 2011 and 2013."

Pink salmon O. gorbuscha, is the most abundant salmon species and the smallest at maturity,
laying small eggs in the lower reaches of Slate, Johnson, and Sherman Creeks, largely in
August. It is well documented that food and rearing habitat limits the production and survival of
juvenile Chinook O. tshawytscha, coho, and sockeye O. nerka salmon, whose life histories
include months to years of freshwater rearing before smolting. Pink and chum O. keta salmon,
on the other hand, emerge from the gravel in Slate, Johnson, and Sherman Creeks mid-April
through mid-May, and migrate immediately to the marine environment. Pink salmon are two
years old at maturity, return to their natal stream to spawn, and die. Pink salmon odd-year and
even-year populations do not interbreed and even-year returns are largest in Alaska (Quinn
2005; Timothy and Kanouse 2012, 2013).

Coeur has collected adult salmon counts in Lower Sherman Creek since 1999, and in Lower
Slate and Johnson Creeks since 2005. Adult pink salmon counts in Lower Slate Creek were
lower in 2013 than in 2011 and 2012 and the even years dominated. Adult pink salmon counts
in Lower Johnson Creek were lower in 2013 than in 2011 and higher than in 2012, but the odd

9 Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: 2013 Kensington Gold Mine Sediment Sampling Trip Report; dated 1/8/2013.

" Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: Lower Slate Creek juvenile coho salmon survey; dated 9/20/2013.

° Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: 2013 Kensington Adult Salmon Count Report; dated 12/3/2013.

' Gordon Willson-Naranjo, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat
Division. Memorandum: Kensington Gold Mine Slate Creek Spawning Substrate; dated 12/18/2013.
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years dominated. Adult pink salmon counts in Lower Sherman Creek were higher in 2013 than
in 2011 and 2012 and the odd years dominated." How can we use information that often doesn’t
follow trends to help us understand the impact Kensington Gold Mine construction and
operations might be having on pink salmon populations?

Quinn (2005) cites studies opining the ineffectiveness of trying to detect the effects of human
activities on anadromous salmonids using adult counts. Researchers claim detecting changes in
populations, when the natural variation in freshwater is complicated by marine survival, cannot
generally be achieved with accepted levels of statistical confidence, even when there are large
underlying changes in abundance.

Coeur’s USFS approved Plan of Operations (2005) states in Section 4.8, Marine Aquatic
Resources, that the spawning salmon escapement surveys will be reviewed in the annual
monitoring report and with the Berners Bay working group to assess the results and potential
for modification or need of this program. We recommend the USFS and the Berners Bay
working group terminate the requirement for spawning salmon escapement surveys."

Coeur’s USFS approved Plan of Operations (2005), and ADF&G’s fish habitat permit FH-1-0050
C for the TTF, require a tailings habitability study, the results of which will be used to design a
closure plan that will achieve the reclamation goal of restoring and improving aquatic productivity
in Lower Slate Lake.

Habitat biologists assisted with study design and review, and prepared to implement the study by:

e coordinating with the ADF&G Division of Commercial Fisheries lead dive safety officer
to complete the training necessary for compliance with ADF&G dive safety procedures;"”

e bringing the Douglas Island building laboratory into compliance with ADF&G and
Occupational Safety and Health Administration laboratory safety procedures;

e collecting substrate from Upper Slate Lake, the northwest bank of the TTF, and tailings
from the mill;

e investigating ways to eradicate macroinvertebrates from the Upper Slate Lake substrate,
including boiling, drying, and rehydrating the substrate;

e delineating transects across Upper Slate Lake, measuring water depth for placement of
sample trays, and testing tray buoyancy, and,;

e practicing diving and placing the arrays on the bottom of Auke Lake.”

In June of 2013, the tailings habitability study plan was complete, and habitat biologists began
study implementation. They collected, sterilized and froze substrate, and finalized study logistics.”
In July, they placed 16 pipe/rebar/mesh/tray®® arrays across four transects in Upper Slate Lake.”™

Y Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.

Memorandum: 2013 Kensington Adult Salmon Count Report; dated 12/3/2013.

We make our point why adult salmon surveys in these drainages should be discontinued using pink salmon as an example. Though chum and

coho salmon have different life histories than pink salmon, the rationale to discontinue these studies applies to all species of salmon.

Gordon Willson-Naranjo is Habitat Division’s dive safety officer. Greg Albrecht and Nicole Legere are certified department divers.

Kate Kanouse is the Douglas Island building laboratory manager and safety officer.

The preparatory diving informed of the need to structurally stabilize arrays and to freeze the substrate prior to submersion.

Gordon Willson-Naranjo, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat

Division. Memorandum: TTF EMP Preparation Kensington Gold Mine; dated 08/22/2013.

* 160 total substrate trays.

" Gordon Willson-Naranjo, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat
Division. Memorandum: KGM TTF EMP: Sample Tray Deployment; dated 10/4/2013.

N o< x5

5



They retrieved 40 trays on October 28, 2013 for the first semiannual analysis and will publish the
results annually in February in a Technical Report independent of this one. They set minnow traps

in the TTF to document fish presence, capturing threespine stickleback Gasterosteus aculeatus, in
2012° and 2013.™

“ Tally Teal, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: Kensington Gold Mine Tailings Habitability Study Preliminary Field Work; dated 10/16/2012.

4 Ben Brewster, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat Division.
Memorandum: Tailings Treatment Facility threespine stickleback study; dated 10/2/2013.
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INTRODUCTION

The Kensington Gold Mine is located near Berners Bay in southeast Alaska; about 72.5 km north
of Juneau by air and about 56 km south of Haines by air (Figure 1). The site, where mining began
near the end of the 19th century, is within the City and Borough of Juneau and the Tongass
National Forest (Tetra Tech Inc. et al. 2004a, b). The mine is owned and operated by Coeur
Alaska, Inc., a wholly owned subsidiary of Coeur Mining, Inc., Chicago, Illinois.
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Figure 1.—Kensington Gold Mine area map.



Mine infrastructure is located in three drainages that support anadromous fish; the TTF in
the Slate Creek drainage, the camp and mill facilities in the Johnson Creek drainage, and the
mine water treatment facility in the Sherman Creek drainage (Figure 2).
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The Kensington and Jualin adits were connected in July 2007, making travel through the ore
body between the Johnson and Sherman Creek drainages possible. The mine began production
on June 24, 2010 and produces gold concentrate that is exported for processing. Tailings are
disposed as slurry from the mill through a pipeline into the TTF. Under ADF&G’s authorities at
Alaska Statute (AS) 16.05.841 and AS 16.05.871, the Division of Habitat permits a dam and
stream diversion in the Slate Creek drainage that allows Dolly Varden char to bypass the TTF
and move downstream into East Fork Slate Creek. The Division of Habitat permits activities in
two other waterbodies where Kensington Gold Mine activities occur, including an infiltration
gallery and bridges at Johnson Creek, and bridges over tributaries to Sherman Creek (Timothy
and Kanouse 2012, Appendix B).

Contractors gathered aquatic data for the Kensington Gold Mine from the late 1980s through
2005 which provided a basis for Division of Habitat permit decisions, Coeur’s USFS approved
2005 Plan of Operations monitoring requirements (Coeur 2005), the Environmental Protection
Agency (EPA) National Pollutant Elimination Discharge System (NPDES) Permit No. AK-
005057-1 (Timothy and Kanouse 2012, Appendix A), and the DEC Alaska Pollutant
Elimination System (APDES) Permit No. AK0050571 (Timothy and Kanouse 2012, Appendix
A). Contractor reports include Archipelago Marine Research Ltd. (1991), Dames and Moore
(1991), Earthworks Technology, Inc. (2002), EVS Environment Consultants (2000), Flory
(1998, 1999, 2000, 2001a, 2001b, 2002, 2004), HDR Alaska, Inc. (2003), Kline (2003) Kline
Environmental Research, LLC (2001, 2003, 2005), Konopacky Environmental (1992a, 1992b,
19933, 1993b, 1993c, 1995, 1996a, 1996h, 1996¢, 1996d), Pentec Environmental (1990, 1991),
and Steffen Robertson and Kirsten Consulting Engineers and Scientists (1997). Monitoring
reports include Flory (2006, 2007, 2008, 2009a, 2009b, 2009c, 2009d, 2011) and (Timothy and
Kanouse 2012, 2013).

The Division of Habitat began the aquatic studies for the Kensington Gold Mine in Slate,
Johnson, and Sherman Creeks in 2011. The APDES Permit requires periphyton, benthic
macroinvertebrate, resident fish and sediment sampling. Overall stream health is assessed by
estimates of periphyton community composition and chlorophyll a biomass, benthic
macroinvertebrate composition and abundance, resident Dolly Varden char abundance,
condition, and whole body metals concentrations in the Slate Creek system, sediment metals
concentrations, sediment toxicity, and pink salmon spawning substrate quality. The Division of
Habitat also completes adult salmon counts and the tailing habitability studies required by
Coeur’s USFS approved Plan of Operations (2005).

PURPOSE

The purpose of this technical report is to summarize our 2013 aquatic study data and document
the condition of biological communities and sediments in the Slate, Johnson, and Sherman
Creek drainages near mine development and operations. This report satisfies the aquatic study
requirements of Coeur’s USFS approved Plan of Operations (2005) and ADEC’s APDES
Permit AK0050571.



STUDY AREA
We sample within the waterbodies of each drainage listed in Table 1.
Table 1.—Aquatic studies sampling locations.

Slate Creek Johnson Creek Sherman Creek
Lower Slate Creek Lower Johnson Creek Lower Sherman Creek
East Fork Slate Creek Upper Johnson Creek Upper Sherman Creek
West Fork Slate Creek

TTF (Lower Slate Lake)

Upper Slate Creek

Slate Creek Drainage

Slate Creek drains a 10.5 km? watershed (Coeur 2005) into Slate Cove on the northwest side of
Berners Bay. Two waterfalls about 1 km upstream of the mouth prevent upstream anadromous
fish passage to the East and West Forks. There are two lakes in this drainage; Lower Slate and
Upper Slate Lakes, both upstream of East Fork Slate Creek. Many of the plants and animals that
inhabit lakes differ from those that inhabit rivers, so results of samples taken in Lower Slate and
East Fork Slate Creeks below the lakes will differ from those of West Fork Slate and Upper
Slate Creeks, Johnson Creek, and Sherman Creek, where lakes are not present.

The Catalog of Waters Important for the Spawning, Rearing, or Migration of Anadromous
Fishes (Catalog; Johnson and Daigneault 2013) lists Lower Slate Creek (Stream No. 115-20-
10030) providing habitat for pink salmon, chum salmon, coho salmon, and eulachon
Thaleichthys pacificus. Dolly Varden char and cutthroat trout O. clarkii are present below the
waterfalls. Above the waterfalls, Dolly Varden char are present in East Fork Slate, West Fork
Slate and Upper Slate Creeks.

We access Slate Creek by kayak from the Slate Cove dock when conditions permit. During
inclement weather, we access the creek hiking along the rocky shoreline, or through the woods
to the mouth. Above the waterfalls, East Fork Slate Creek is on river left and West Fork Slate
Creek is on river right.” The 1 km East Fork Slate Creek reach above the waterfalls, to a plunge
pool at the base of an earthen dam that contains the TTF, is a series of steep cascade falls.
Upstream of the TTF, a small concrete dam diverts water draining from Upper Slate Lake
through a diversion pipeline and into East Fork Slate Creek at the plunge pool, bypassing the
TTF. Upper Slate Creek is the inlet creek to Upper Slate Lake and is upstream of current mine
operations.

Johnson Creek Drainage

Johnson Creek drains a 14.6 km? watershed (Coeur 2005) to the north side of Berners Bay. A
waterfall about 1.5 km upstream of the mouth prevents anadromous fish passage. The Catalog
(Johnson and Daigneault 2013) lists Johnson Creek (Stream No. 115-20-10070) providing
habitat for pink, chum, and coho salmon. Dolly Varden char and cutthroat trout are present
below the waterfall, and Dolly VVarden char are present above the waterfall.

* The terms “river right” and “river left” are looking downstream in the direction water is flowing, per USGS convention.
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We access Lower Johnson Creek by hiking downhill from mile 3 of the Jualin road, through the
woods and across meadows to the mouth. About 0.5 km above the anadromous barrier, the
creek runs beneath the Jualin Road Bridge 1. The Snowslide Guich tributary is on river right
about 1 km upstream of Jualin Road Bridge 1. Further upstream, the creek runs beneath the
Jualin Road Bridge 2 with camp facilities, the mill and the Jualin adit on river right. Upper
Johnson Creek is between Jualin Road Bridge 2 and the headwaters. An infiltration gallery
collects water from Upper Johnson Creek at the mill bench to support the camp. Upper Johnson
Creek above the waste rock pile near the Jualin adit to the headwaters is upstream of current
mine operations.

Sherman Creek Drainage

Sherman Creek drains a 10.84 km? watershed (Coeur 2005) to the east shore of Lynn Canal. A
waterfall about 360 m upstream from the mouth prevents anadromous fish passage. The Catalog
(Johnson and Daigneault 2013) lists Sherman Creek (Stream No. 115-31-10330) providing
habitat for pink and chum salmon. ADF&G removed coho salmon from the 2013 Catalog, since
neither juvenile or adult coho salmon have been documented in Sherman Creek. Above the
waterfall, Dolly VVarden char are present.

We access Sherman Creek by driving underground from the Jualin adit to the Kensington adit
and then down the Comet Road to the beach where we walk north about 100 m to the mouth.
Middle Sherman Creek is upstream of the waterfall and intercepts Ophir Creek on river right.
Upstream of the Sherman and Ophir Creeks confluence, the South Fork of Sherman Creek is on
river left. The mine water treatment plant Outfall 001 is upstream of the Sherman and South
Fork Creeks confluence. The outfall discharge into Sherman Creek does not require an ADF&G
fish passage permit as the discharge does not block fish passage (AS 16.05.841). Upper
Sherman Creek above the Comet Road to the headwaters is upstream of current mine
operations. The historic 2050 adit and a cabin are in this drainage.

AQUATIC STUDIES

We conduct the Kensington Gold Mine aquatic studies™ at the frequency specified in Coeur’s
USFS approved Plan of Operations (2005) and ADEC APDES Permit AK0050571 (Table 2).
We note when we include studies in excess of those required by the USFS or ADEC. We show
maps of the stream segments and aquatic study sampling stations for 2013 studies in Figures 3—
5. The latitude and longitude of each aquatic study sampling station is listed in Table 3.

 For our own information, we use an Extech Exstick I field meter to measure basic water quality at each site during sampling, including
temperature and conductivity. We use a Global Water Flow Probe FP101 to measure stream flow.
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Table 2.—Aquatic studies sampling frequency.

Sampling

Location Location Description Agquatic Study Frequency
Lower Slate Anadromous, drains to Berners Bay Periphyton biomass and composition 1/year
Creek downstream of a 25 m barrier waterfall Benthic macroinvertebrate composition and abundance 1/year
Resident fish metals concentrations (Ag, Al, Cd, Cr, Cu, Pb, Hg, Ni, Se, and Zn) 1/year
Sediment metals concentrations and toxicity (Ag, Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, and Zn) 1/year
Spawning substrate quality 1/year

Adult salmon counts Annually
East Fork Slate Riffles and cascade falls downstream of Periphyton biomass and composition 1/year
Creek the TTF to the barrier waterfall Benthic macroinvertebrate composition and abundance 1/year
Resident fish population and condition 1/year
Resident fish metals concentrations (Ag, Al, Cd, Cr, Cu, Pb, Hg, Ni, Se, and Zn) 1/year
Sediment metals concentrations and toxicity (Ag, Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, and Zn) 1lyear
West Fork Slate  Reference site, a tributary to Slate Creek Periphyton biomass and composition 1/year
Creek located outside of mine influence Benthic macroinvertebrate composition and abundance 1lyear
Upper Slate Control site located on the north side of Periphyton biomass and composition 1/year
Creek upper Slate Lake upstream of mine Benthic macroinvertebrate composition and abundance 1/year
influence Resident fish population and condition 1/year
Resident fish metals concentrations (Ag, Al, Cd, Cr, Cu, Pb, Hg, Ni, Se, and Zn) 1/year
Sediment metals concentrations and toxicity (Ag, Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, and Zn) 1/year
Lower Johnson Anadromous, drains to Berners Bay below  Sediment metals concentrations and toxicity (Ag, Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, and Zn) 1/year

Creek a 30 m barrier waterfall Adult salmon counts Annually
Upper Johnson Adjacent to camp facilities, downstream of ~ Benthic macroinvertebrate composition and abundance 1/year

Creek the mill bench

Lower Sherman  Anadromous, drains to Lynn Canal below  Periphyton biomass and composition 1/year
Creek a 15 m barrier waterfall Benthic macroinvertebrate composition and abundance 1/year
Sediment metals concentrations and toxicity (Ag, Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, and Zn) 1/year
Adult salmon counts 1/year

Note: Requirements of the APDES Permit and Plan of Operations.
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Table 3.—Latitude and longitude of sampling stations.

Waterbody Sampling Station Latitude Longitude

Lower Slate Creek Periphyton 58.790°N 135.0343°W
Benthic Macroinvertebrates Sample Point 1 58.7901°N 135.0342°W
Benthic Macroinvertebrates Sample Point 2 58.7919°N 135.0359°W
Resident Fish Metals 58.7964°N 135.0389°W
Sediment Metals and Toxicity 58.7920°N 135.0360°W
Spawning Substrate Sample Point 1 58.7905°N 135.0345°W
Spawning Substrate Sample Point 2 58.7916°N 135.0356°W
Adult Salmon Counts Table 4

East Fork Slate Creek Periphyton 58.8046°N 135.0382°W
Benthic Macroinvertebrates 58.8045°N 135.0381°W
Resident Fish 58.8040°N 135.0382°W
Resident Fish Metals 58.8040°N 135.0382°W
Sediment Metals and Toxicity 58.8053°N 135.0383°W

West Fork Slate Creek Periphyton 58.7992°N 135.0460°W
Benthic Macroinvertebrates 58.7995°N 135.0459°W
Resident Fish Metals 58.7967°N 135.0403°W
Sediment Metals and Toxicity 58.7967°N 135.0403°W

Upper Slate Creek Periphyton 58.8191°N 135.0416°W
Benthic Macroinvertebrates 58.8189°N 135.0415°W
Resident Fish 58.8199°N 135.0425°W
Resident Fish Metals 58.8199°N 135.0425°W
Sediment Metals and Toxicity 58.8189°N 135.0416°W

Lower Johnson Creek Sediment Metals and Toxicity 58.8235°N 135.0048°W
Adult Salmon Count Table 5

Upper Johnson Creek Benthic Macroinvertebrates 58.8407°N 135.0450°W

Lower Sherman Creek Periphyton Sample Point 1 58.8687°N 135.1414°W
Periphyton Sample Point 2 58.8672°N 135.1376°W
Benthic Macroinvertebrates Sample Point 1 58.8688°N 135.1412°W
Benthic Macroinvertebrates Sample Point 2 58.8674°N 135.1381°W
Sediment Metals and Toxicity 58.8687°N 135.1413°W
Adult Salmon Count Table 6

Upper Sherman Creek Sediment Metals and Toxicity 58.8615°N 135.0998°W

Source: World Geodetic System 84 datum.
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Table 4.—Lower Slate Creek GPS Points.

Table 5.—Lower Johnson Creek GPS Points.

Table 6.—Lower Sherman Creek GPS Points.

Location Latitude Longitude Location Latitude Longitude Location  Latitude Longitude
100m 58.7884°N  135.0324°W Lace 58.8215°N 135.0010°W Mouth 58.8684°N  135.1405°W
200m 58.7893°N  135.0337°W Mouth 58.8236°N  134.9987°W Falls 58.8669°N  135.1370°W
300m 58.7905°N  135.0349°W Trap 58.8235°N  135.0007°W EOte: V;/ﬁ will reg)fd If‘? nggiiCh GPS points in
400m 58.7915°N  135.0359°W #4 58.8236°N  135.0039°W ower sherman Lreek in 2524
500m 58.7920°N  135.0366°W #7 58.8243°N 135.0072°W
600m 58.7933°N  135.0375°W #10 58.8254°N  135.0109°W
700m 58.7936°N  135.0379°W Power House 58.8259°N 135.0148°W
800m 58.7944°N  135.0384°W Log Falls 58.8256°N 135.0169°W
900m 58.7952°N  135.0386°W #15 58.8255°N 135.0194°W
Falls 58.7964°N  135.0389°W Falls 58.8240°N  135.0260°W
MONITORING SCHEDULE
In 2013, we collected data on the dates shown in Table 7.
Table 7.—Aquatic studies sampling schedule.
Lower East Fork West Fork Upper Lower Upper Lower Upper
Aquatic Study Slate Slate Slate Slate Johnson Johnson Sherman Sherman
Periphyton 02/06/13 02/06/13 02/06/13 07/29/13(1)
04/30/13 04/29/13 04/29/13 07/29/13(2)
07/31/13 07/30/13 07/31/13 07/30/13
10/21/13 10/21/13 10/22/13
Benthic Macroinvertebrates 04/30/13(1) 04/29/13 04/30/13 04/29/13 04/29/13 05/01/13(2)
04/30/13(2) 06/03/13 05/01/13(2)
10/21/13(1) 10/21/13
Resident Fish 08/28/13 08/27/13
Resident Fish Metals 09/09/13 08/28/13 09/10/13 08/27/13
11/20/13 09/16/13
Sediment Metals & Toxicity 07/02/13 07/01/13 07/02/13 07/01/13 07/01/13 07/01/13 07/01/13
Spawning Substrate Quality 07/02/13(1)
07/02/13(2)
Adult Salmon Counts 07/15/13— 07/15/13— 07/15/13—
10/15/13 10/22/13 09/16/13

Note: The grey cells indicate data not required in the APDES Permit or Plan of Operations.



METHODS

We will provide footnotes under each specific aquatic study in the Results section when we
deviate from the methods described in this section.

PERIPHYTON COMMUNITY COMPOSITION AND BIOMASS

Requirement APDES 1.5.3.5.2

Periphyton are primary producers whose microcommunites include algae, cyanobacteria,
heterotrophic microbes, and detritus attached to the submerged surfaces of aquatic ecosystems.
The chlorophyll a pigment in periphyton samples provides an estimate of active algal biomass
present. Chlorophyll b and ¢ pigments provide an estimate of the composition of organisms
present in addition to those found in chlorophyll a. We monitor periphyton community
composition and biomass in Lower Slate Creek, East Fork Slate Creek, and Lower Sherman
Creek receiving waters downstream of Kensington Gold Mine discharges as a reliable indicator
of water quality and to detect changes over time. We monitor periphyton community
composition and biomass in the West Fork Slate Creek and Upper Slate Creek reference sites to
detect variations due to other natural factors that may include mineral seeps, climate, and stream
flow.

Sample Collection and Analysis

We attempt to sample periphyton annually at low flows when there have not been high flows
within the previous three weeks. We collect 10% smooth, flat, undisturbed, and perennially
wetted rocks from a riffle area of submerged cobble in less than 0.45 m of water within each
study reach using the collection methods described in Ott et al. (2010). We place a 5 x 5 cm
square of high-density foam on each rock and scrub the area around the foam with a toothbrush
to remove all attached algae outside the covered area. We rinse the rock by dipping it with foam
intact in the stream.

We remove the foam square and scrub the sample area with a rinsed toothbrush over a 1 um, 47
mm glass fiber filter attached to a vacuum pump. We use stream water in a wash bottle to rinse
the loosened periphyton from the rock, the toothbrush, and the inside of the vacuum pump onto
the filter. We pump most of the water through the filter then add a few drops™ of saturated
magnesium carbonate (MgCQOg3) to the filter before we pump the sample dry. This prevents
acidification and conversion of chlorophyll to phaeophyton. We remove the dry glass fiber filter,
fold it in half with the sample on the inside, and wrap it in a white coffee filter to absorb
additional water. We place the sample in a sealed, labeled plastic bag with desiccant and store
the samples in a light-proof cooler containing frozen gel packs until we can freeze them. Once
we return to the office, we keep the samples frozen at —20°C until processing.

We follow U.S. Environmental Protection Agency protocol (1997) for chlorophyll extraction and
measurement and instrument detection limit and error." We remove the samples from the freezer,
cut them into small pieces, and place them in a centrifuge tube with 10 ml of 90% buffered
acetone. We cap the centrifuge tubes and place them in a metal rack, cover them with aluminum

9 We are working with Dan Reed, ADF&G Sport Fish biometrician, to evaluate sample size.

"™ This measurement is not exact as the amount of water used to dilute the magnesium carbonate is not exact and fixes the sample regardless of
the concentration and without affecting data integrity.

" There are two main deviations from EPA Method 446. Our sample storage may exceed 3.5 weeks. Our filters are cut rather than homogenized
due to risk of acetone exposure (Ott et al. 2010).
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foil, and hold them in a refrigerator for not more than 24 hours to extract the chlorophyll. After
extraction, we centrifuge the samples for 20 minutes at 1,600 rpm and then read them on a
Shimadzu UV-1800 Spectrophotometer at optical densities (OD) 664 nm, OD 647 nm, and OD
630 nm. We also take a reading at OD 750 nm to correct for turbidity. We use an acetone blank
to correct for the solvent. We treat the samples with 80 ul of 0.1 N hydrochloric acid to convert
chlorophyll to phaeophyton, and then read them again at OD 665 nm and OD 750 nm.

We use Statistix® 9 (Analytical Software. 2008. Statistix 9 User’s Manual. Analytical Software,
Tallahassee, Florida, http://www.statistix.com/features.html) to conduct the Kruskal-Wallis One-
Way Analysis of Variance by ranks test to investigate significant differences (p < 0.05) in data
distribution within sites between sample events (Neter et al. 1990).

Data Presentation

We include a figure of stream flow three weeks prior to field sampling in the East Fork Slate
Creek section when the information is available. Discharge data is not available in Johnson or
Sherman Creeks.

For each sample site, we provide a table showing sampling dates and chlorophylls a, b, and c
mean concentrations (mg/m?) for the calendar year, present a graph of the mean proportion of
chlorophylls a, b, and ¢ for all sampling events, and show algal biomass, estimated by the
chlorophyll a concentration in each sample, for all sampling events. Data are in Appendix A.

BENTHIC MACROINVERTEBRATE COMPOSITION AND ABUNDANCE

Requirement APDES 1.5.3.2

We sample benthic macroinvertebrates, paying close attention to the proportion of those classified
in the Orders Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies);
collectively known as EPT taxa. EPT taxa have limited mobility, a short life cycle, and are sensitive
to changes in water quality. We monitor macroinvertebrate community composition and
abundance in Lower Slate Creek, East Fork Slate Creek, Upper Johnson Creek, and Lower
Sherman Creek annually between March and May after spring breakup and before peak
snowmelt to detect changes over time. We monitor West Fork Slate Creek and Upper Slate
Creek reference sites to detect variations due to other natural factors.

Sample Collection and Analysis

The APDES Permit requires we evaluate each reach for all areas that contain stream substrate
with particles less than 20 cm along the longest axis, and then sample opportunistically, until we
collect six benthic macroinvertebrate samples. We sample with a Surber stream bottom sampler
in riffles and runs representing different velocities (Barbour et al. 1999).

The Surber stream bottom sampler has a 0.093 m? sample area and a 300-micron mesh net that
terminates at the cod end. After setting the frame in the substrate, we scrub rocks within the
sample area with a brush and disturb gravels and silt manually, to about 10 cm depth, to dislodge
insects into the net.

We remove each macroinvertebrate sample from the cod end of the Surber sampler by rinsing
the sample into a prelabeled 500 mL plastic bottle with minimum 70% denatured ethanol. We
add additional ethanol to each bottle at three parts ethanol to one part sample. Habitat biologists
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use an elutriator and two sieves to sort macroinvertebrates from debris.” Biologists use dissecting
stereoscopes and identify oligochaetes to order, chironomids to family, and all others to genus,
using Merritt and Cummins (1996) and Stewart and Oswood (2006). An experienced habitat
biologist provides quality assurance and control by verifying our insect identification in 10% of
our total samples.

We calculate the density of aquatic macroinvertebrates per square meter by dividing the number
of aquatic insects per sample by 0.093 m?, the Surber sampling area. Aquatic macroinvertebrate
density is expressed as the mean number of invertebrates per m-.

The Shannon Diversity (H) and Evenness (E) Indices are commonly applied measures of
diversity (Magurran 1988). We calculated the indices using the following equations:

s
H= _Z(Pi logyo P;)
i=1

and

E— H
N long,

where P; is the number of invertebrates per genus divided by the total number of invertebrates in
the sample, and S is the number of genera in the sample, assuming all species are represented in
the sample.X A single insect community has an H value of 0 that increases with the insect
number (richness) and insect evenness (abundance equality).

We use Statistix® 9 (Analytical Software 2008) to conduct the Kruskal-Wallis One-Way
Analysis of Variance by ranks test to investigate significant differences (p < 0.05) in data
distribution within sites between sample events (Neter et al. 1990).

Data Presentation

We present a figure of macroinvertebrate community composition and abundance by year. The
Shannon Indices of Diversity and Evenness are in narrative. Data are in Appendix B.

RESIDENT FISH POPULATION

Requirement APDES 1.5.3.3

The APDES Permit requires resident fish population estimates by species and habitat type in 360
m reaches in East Fork Slate and Upper Slate Creeks so that comparisons can be made between
years within a reach. We estimate the variability of the data, including minimum detectable
differences between samples, and the precision of the 95% confidence interval so that we can
refine or revise sampling protocols.

I Gordon Willson-Naranjo and Greg Albrecht, Habitat Biologists, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor,
ADF&G Habitat Division. Memorandum: Benthic Macroinvertebrate Elutriation Trials Amendment; dated 12/17/2013.
Assuming all species are represented in the sample.
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Sample Collection and Analysis

In 2011, we completed habitat surveys in about the same 360 m reaches surveyed by Flory
(2011) using the habitat types described in Bisson et al. (1981). Based on the results of those
habitat surveys, we selected a 90 m sampling reach representative of the habitat types present.
Though Bisson subdivides three main habitat types for precision to detect environmental change,
we counted the main habitat types—riffles (steepest slopes and shallowest depths at flows below
bankfull with a poorly defined thalweg), pools (deepest areas where water surface slope below
bankfull is near zero), and glides (immediately downstream of pools with negative bed slope and
positive water surface slope). The East Fork and Upper Slate Creeks sample sites are moderate
gradient, narrow, shallow, and contained, with East Fork Slate Creek dominated by bedrock and
boulder substrate. Channels of this type are stable and habitat features are unlikely to change
during the mine's period of operation. In 2013, we sampled in the 90 m stream reaches that were
selected in 2011.

We sample resident fish populations using a modification (shorter reaches, more minnow traps
and three passes instead of four) of a depletion method described by Bryant (2000). We isolate
sample reaches using fine mesh nets and secure them to the stream bottom with large rocks. We
saturate the 90 m reaches with 0.635 cm (1/4 in) and 0.317 cm (1/8 in) soft mesh and wire mesh
minnow traps baited with whirl packs containing sterilized salmon roe (Magnus et al. 2006).

Beginning at the downstream end of each reach, we set baited minnow traps opportunistically in
all habitat types where water depth and flow allow. We record the habitat type in which each trap
is set. We move away from the sampling site so fish are not disturbed while the traps soak for 1.5
hours. We retrieve each trap, record the fish in each trap, and then place the fish in an aerated
bucket for processing. We remove the spent bait packet, rebait each trap and reset it in the exact
same spot, as quickly as possible. We leave the trap for another 1.5 hour soak period, and then
complete the sequence a third time.

We anesthetize fish in the aerated bucket with diluted clove oil", measure FL to the nearest 1
mm, weigh each to the nearest 0.1 g, and record the species (Pollard et al. 1997). Fish are kept in
a live well secured in the stream outside the delineated sample reach during the sampling period,
and returned to the sample reach after all three passes are complete.

We collect data to meet the assumptions of closure and of equal probability of capture
(Lockwood and Schneider 2000) during all three sampling events by ensuring the following:

e Fish emigration and immigration during the sampling period is negligible.
o Sample reaches are isolated using fine mesh nets having a cork and lead line.

o The net is secured to the streambed with large rocks along the lead line.

e All fish are equally vulnerable to capture during a pass.

o Baited minnow traps are set in all habitat types where water depth and flow allow.

e Fish do not become more wary of capture with each pass.

o Trap numbers and placement remain constant during all three capture events.

" Clove oil (0.5 mL/gal) in 2013. In 2014 we may use AQUI-S® 20E (10% eugenol) to anesthetize fish.
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o Instream field crew is limited to two biologists.
o Field crew completes all three capture events as quickly possible.
o Field crews move away from sampling sites so fish are not disturbed while the
traps soak 1.5 h each capture event.
e Collection effort and conditions which affect collection efficiency remain constant.
o All capture events begin at the downstream end of each reach.

o Field crew moves upstream setting, retrieving and replacing traps as quickly as
possible.

o Data recorder notes time between capture events in data sheets.
o Water temperature and clarity are recorded at the beginning of each capture event.

o For the second and third capture events, the field crew removes the spent bait
packet and rebaits and resets each trap in the exact same location.

We estimate resident fish populations using the multiple-pass depletion method developed by
Lockwood and Schneider (2000), based on methods developed by Carle and Strub (1978). The
repetitive method produces a maximum likelihood estimate (MLE) of fish with a 95%
confidence interval.

Let X represent an intermediate sum statistic where the total number of passes, k, is reduced by
the pass number, i, and multiplied by the number of fish caught in the pass, C;, for each pass,

X= i(k -0,
i=1

Let T represent the total number of fish captured in the minnow traps for all passes. Let n
represent the predicted population of fish, using T as the initial value tested. Using X, the MLE,
N, is calculated by repeated estimations of n. The MLE is the smallest integer value of n greater
than or equal to T which satisfies™" the following:

n+1 ‘ kn—X-T+1+ (k—1i)
[ ]1_[ < 1.000
i=1

n—T+1 kn—X+2+ (k—1i) i

The probability of capture, p, is given by the total number of fish captured, divided by an
equation where the number of passes is multiplied by the MLE and subtracted by the
intermediate statistic, X,

P=IN—x

mm

Lockwood and Schneider (2000) suggest the result should be rounded to one decimal place (1.0). We use three decimal places (1.000)
which is an option in Carle and Strub (1978).
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The variance of N, a measure of variability from the mean, is given by

Variance of N = NV - 1T
2 won =[]

The SE of N is calculated by the square root of the variance of N, and the 95% confidence
interval for the MLE is given by MLE + 2(SE). Because we sample a 90 m reach, we multiply
the MLE and 95% confidence interval by four to extrapolate the data to a 360 m sample reach. A
MLE cannot be generated from samples from small populations if few fish are captured during
the three sample events; in these cases, we present the number of fish captured as the result and
do not include a MLE. We determine the precision of the estimate by expressing the 95%
confidence interval as a percentage of the MLE.

Calculating a MLE using three-pass depletion data relies heavily on equal capture probability
among passes (Bryant 2000, Carle and Strub 1968, Lockwood and Schneider 2000). To evaluate
equal capture probability, we use the goodness of fit test in White et al. (1982), recommended by
Lockwood and Schneider (2000), which follows the % test form. We first calculate expected
numbers of fish captured for each pass (C;, C,, C3) using variables previously described:

E(C)= N1-p)p
Then we calculate XZ,

o _ G~ ECYP? N [C, — E(C)]? N [Cs — E(C3)]?
E(Cy) E(Cz) E(C3)
If the goodness of fit test indicates we did not achieve equal capture probability, the MLE will be
biased low.

We use Monte-Carlo simulations to assess the power of our three-pass depletion studies to detect
changes in abundance of small (N < 200) fish populations. We simulate sampling according to
the three-pass depletion design on each year’s population of fish where the abundance of fish
differs by varying degrees, and estimate the abundance of each population using the techniques
described in Lockwood and Schneider (2000). We use a Student’s t-test with two degrees of
freedom to test the null hypothesis that both estimates come from populations of equal size, with
one degree of freedom associated with each estimate. We evaluate significance at o= 0.05. To
assess power we conduct 10,000 simulations of two three-pass depletion experiments, sampling
from two populations using parameters N and p calculated as described above for the two
populations of interest. Values of N and variance of N are calculated for each set of simulated
sampling data and a t-test is conducted. Power is estimated as the proportion of simulations
where the null hypothesis is rejected (Dan Reed, Sport Fish Biometrician, ADF&G, Nome,
personal communication).

Data Presentation

We present resident fish population estimates by 360 m reach by year, population estimates by
habitat type by 360 m reach by year, and the length frequency of this year’s captures in figures.
We present resident fish capture data, population estimates by reach by year, population
estimates by habitat type by reach by year, precision of the population estimates, and power of
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the current year population estimates compared to the previous year population estimate in
Appendix C.

RESIDENT FISH CONDITION

Requirement APDES 1.5.3.3.1

The APDES Permit requires us to compare fish condition by reach and by year in East Fork Slate
and Upper Slate Creeks. Age, sex, season, maturation, diet, gut fullness, fat reserve, and
muscular development affect fish condition.

Sample Collection and Analysis

We weigh the resident fish captured in our resident fish surveys to the nearest 0.1 g and measure
FL to the nearest 1 mm. We use the lengths and weights to calculate Fulton’s condition factor
(K) using the equation given in Anderson and Neumann (1996) where the weight of each fish
measured in grams (1) is divided by the cubed length of each fish (Z) measured in millimeters,
and the product multiplied by 100,000:

w
K= i x 100,000

Data Presentation

We present the mean condition factor of resident fish in the East Fork Slate Creek and Upper
Slate Creek sections, and provide resident fish length, weight, and condition factor data in
Appendix C.

RESIDENT FISH METALS CONCENTRATIONS

Requirement APDES 1.5.3.4

The APDES Permit requires us to sample six Dolly Varden char within the size class 90-130
mm for whole body concentrations of aluminum (Al), cadmium (Cd), chromium (Cr), copper
(Cu), lead (Pb), mercury (Hg), nickel (Ni), selenium (Se), silver (Ag), and zinc (Zn) in Lower,
East Fork, and Upper Slate Creeks for a total of 18 fish. We recommended ADEC choose this
sample size as it is used for aquatic studies at other mines in Alaska and provides information
without being cost prohibitive. The minimum size of 90 mm FL is the minimum amount of tissue
(about 5 g) required for the laboratory to conduct the analyses. The maximum size of 130 mm FL
improves the likelihood of sampling less than a three-year-old resident fish in Lower Slate Creek
where Dolly Varden char may be anadromous (Balon 1980).

Sample Collection and Analysis

We capture fish in minnow traps baited with sterilized salmon roe, individually package them in
clean, prelabeled bags, and measure FL to 1 mm. We store samples in a cooler containing gel ice
packs, then in a camp freezer until we return to Juneau and weigh the fish in the sealed bags,
correcting for bag weight. We freeze the samples at —20°C until we ship them to a private
laboratory, where they are individually digested, dried, and analyzed for Ag, Al, Cd, Cr, Cu, Pb,
Hg, Ni, Se, and Zn on a dry-weight basis. The private analytical laboratory provides Tier 1l
quality assurance/quality control validation information for each analyte including matrix spikes,
standard reference materials, laboratory calibration data, sample blanks and duplicates.
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Data Presentation

We present a figure of whole body metals concentrations for each sample by element in the
Lower Slate, East Fork Slate, and Upper Slate Creeks sections. We provide a figure with the
2012 whole body metals concentrations for Lower, East Fork and Upper Slate Creeks, a table
with all data, and the laboratory report in Appendix D.

SEDIMENT METALS CONCENTRATIONS

Requirement APDES 1.5.2

Sediment metals concentrations are influenced by a variety of factors, including mineralogy,
grain size, organic content, and human activity. We sample Lower Slate, East Fork Slate, Upper
Slate, Lower Johnson, and Lower Sherman Creeks for the metallic elements Ag, Al, Cd, Cr, Cu,
Pb, Hg, Ni, and Zn, the metalloid arsenic (As) and nonmetal Se.

Sample Collection and Analysis

We collect sediment samples opportunistically in areas with fine sediment deposition, usually
along the perimeter of the stream and in shallow eddies. We collect the top four cm of sediment
and retain sediment that passes through a 1.7 mm sieve in a new plastic bucket, transferring the
sediment to a 100 mL glass jar the laboratory provides. Between sites, we rinse our sampling
equipment in stream water. We store the samples in coolers on ice during transport between the
mine and our lab, and store them in our refrigerator until we ship them to the AECOM
Environmental Toxicology laboratory in Fort Collins, Colorado for analysis.

Data Presentation

We present sediment metals concentrations for each sample site in a figure and for each site
across years in a figure. We include tables with Kensington Gold Mine sediment sample
compositions, metallic, metalloid and nonmetal element concentrations for all 6 sample sites
across years with this year’s laboratory report in Appendix E.

SEDIMENT METALS TOXICITY

Requirement APDES 1.5.2.3

Sediment is a repository of metals introduced into surface waters. We monitor the toxicity of
metals in sediments in the laboratory using Chironomus dilutus (midges) and Hyalella azteca
(amphipods). We sample Lower Slate, East Fork Slate, Upper Slate, Lower Johnson, and Lower
Sherman Creeks for the metallic elements Ag, Al, Cd, Cr, Cu, Pb, Hg, Ni, and Zn, the metalloid
As and nonmetal Se. Survival of Chironomus dilutus is generally lower than survival of Hyalella
azteca on all mediums including the laboratory control sand.

Sample Collection and Analysis

We collect sediment samples opportunistically in areas with fine sediment deposition, usually
along the perimeter of the stream and in shallow eddies. We retain the sediment that passes
through a 1.7 mm sieve in a new plastic bucket, and transfer the sediment to a 2 L plastic
container the laboratory provides. Between sites, we rinse our sampling equipment in stream
water. We store the samples in coolers on ice during transport between the mine and our lab, and
store them in our refrigerator until we ship them to the AECOM Environmental Toxicology
laboratory in Fort Collins, Colorado for analysis.
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The private laboratory tests for short-term chronic toxicity of sediment using the organisms
Chironomus dilutus and Hyalella azteca , and removes debris and large sediment from the
sample prior to homogenizing. The laboratory uses eight replicates of sediment for each
treatment, and the laboratory control sediment is commercial grade sand.

Data Presentation

We present organism survival and growth for each sample site in a narrative. We provide the
laboratory report that lists significant differences (p < 0.05) between control and individual
samples in Appendix E.

SPAWNING SUBSTRATE QUALITY

Requirement APDES 1.5.3.5.1

The APDES permit requires annual pink salmon spawning substrate sampling in Lower Slate
Creek during July prior to spawning activity. We calculate the geometric mean particle size (dg),
an index of substrate textural composition, for each sample and for each sample site. We monitor
spawning substrate quality to detect change over time.

Sample Collection

We collect four replicate samples from two locations in the anadromous portion of Slate Creek
using a McNeil sampler, which has a 15 cm basal core diameter and 25 cm core depth. We
choose sample sites selecting substrate measuring less than 10 cm, the maximum gravel size
used by pink salmon (Lotspeich and Everest 1981; Kondolf and Wolman 1993), where the
stream gradient is less than 3% (Valentine, B. E. 2001. Unpublished. Stream substrate quality for
salmonids: Guidelines for Sampling, Processing, and Analysis. California Department of
Forestry and Fire Protection, Coast Cascade Regional Office, Santa Rosa, CA). We push the
McNeil sampler into the substrate until the sample core is buried, then transfer the sediments to a
five gallon bucket using a stainless steel scoop. Samples are wet-sieved onsite using sieve sizes
101.6, 50.8, 25.4, 12.7, 6.35, 1.68, 0.42, and 0.15 mm. We measure the contents of each sieve to
the nearest 5 mL™ by the volume of displaced water in 600 mL and 1 L plastic beakers. We
transfer the fines that pass through the 0.15 mm sieve to an Imhoff cone and allow them to settle
for 10 minutes, then measure the displacement using the Imhoff cone gradations.

Data Presentation

We convert the wet weights to dry weights using standards identified by Zollinger (1981) for the
fines that settle in the Imhoff cones and 0.15 mm sieve. For all others, we convert the wet
weights to dry weights using a correction factor derived from Shirazi et. al (1979), assuming a
gravel density of 2.6 g/cm® previously used by Timothy and Kanouse (2012). We calculate the
geometric mean particle size (dg) using methods developed by Lotspeich and Everest (1981),
where the midpoint diameter of particles retained in each sieve (d) are raised to a power equal to
the decimal fraction of volume retained by that sieve (w), and multiplied the products of each
sieve size to obtain the final product,

dg = di™ x dp" x 3" ... dy""

" The contents of the 0.15 mm sieve are measured to the nearest 1 mL using an Imhoff cone.

26



We present a figure that shows the geometric mean particle size calculated for each sample at
each sample point and a figure that shows the geometric mean particle size of all samples by year
in the Lower Slate Creek results section. Raw data are in Appendix F.

ADULT SALMON COUNTS

Requirement Plan of Operations

Coeur’s USFS approved Plan of Operations (2005) requires weekly surveys of adult chum
salmon, coho salmon, and pink salmon in Lower Slate, Lower Johnson, and Lower Sherman
Creeks throughout the spawning season.

Sample Collection

We survey Slate Creek, Johnson Creek, and Sherman Creek downstream of fish migration
barriers once per week between mid-July and mid-September to count the number of live adult
pink salmon, chum salmon and carcasses. We survey Slate and Sherman Creeks once per week,
and survey Johnson Creek from a helicopter once per week, verifying survey results three times
with foot surveys. We snorkel Slate and Johnson Creek deep pools and large woody debris jams
through October to count the number of live adult coho salmon.

We begin surveys at the stream mouth, moving upstream by section, and end at the anadromous
fish barrier. Slate Creek is sectioned in 100 m reaches, Johnson Creek by landmarks and
Sherman Creek in 50 m reaches. A team of two biologists wearing polarized sunglasses
independently record the number of live fish and carcasses by species during each foot and aerial
survey. We also record weather and flow conditions each survey.

Data Presentation

We use the average of the two biologists’ counts to estimate the total number of fish, by species,
each survey. We present figures of adult pink salmon counts by week and by distribution in
Lower Slate, Lower Johnson, and Lower Sherman Creeks. We present a table showing the total
of each species each year we sampled. Beginning 2013, we do not adjust the residency time for
any salmon species (Dan Reed, Sport Fish Biometrician, ADF&G, Nome, personal
communication). To account for pink salmon not seen in Lower Johnson Creek during aerial
surveys, we multiply our mean weekly counts for each reach by a factor of 2.5 as described in
Jones et al. (1998), and round down all numbers to whole numbers in the calculations.®
Comparing the 2013 Lower Johnson Creek foot count and aerial count data, our average aerial
survey underestimation of pink salmon counted was an approximate factor of 2.1.”° Data are in
Appendix G.

% We adjusted the 2011 pink and chum salmon returns previously reported per this method.
PP Qur average aerial survey underestimation of pink salmon in 2011 was a factor of 3.06, and in 2012 was a factor of 1.8.
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RESULTS

SLATE CREEK

Lower Slate Creek
Periphyton

We collected periphyton in Lower Slate Creek on July 31, 2013, and present three years of late-
July chlorophylls a, b, and ¢ mean density data in Table 8. The chlorophyll a density for each
sample each year is shown in Figure 6, and the proportion of chlorophylls a, b, and ¢ each year is
presented in Figure 7.

Table 8.—Lower Slate Creek chlorophylls a, b, and ¢ mean density.

Sample Date Chlorophyll a (mg/m?) Chlorophyll b (mg/m?) Chlorophyll ¢ (mg/m?)
July 29, 2011 5.65 0.43 0.26
July 25, 2012 2.31 0.05 0.18
July 31, 2013 12.59 0.00 1.64
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Figure 6.—Lower Slate Creek chlorophyll a Figure 7.—Lower Slate Creek chlorophylls a, b,
sample densities. and c proportion.

There are significant differences (p < 0.05) between the 2013 mean rank for

e chlorophyll a density and the 2011 and 2012 mean ranks;
e chlorophyll b density and the 2011 mean rank, and,;
e chlorophyll ¢ density and the 2011 and 2012 mean ranks.
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Benthic Macroinvertebrate Composition and Abundance

On April 30, 2013 we sampled benthic macroinvertebrates in two locations in Lower Slate
Creek, as Sample Point 1, the designated site, does not appear to provide the quality of habitat
found at proposed Sample Point 2, just upstream (Timothy and Kanouse 2013). If after a few
years we find EPT taxa at the upstream site similar to those of the downstream sampling site, we
will use the upstream location over the long term.

Sample Point 1

We identified 27 taxa and estimate benthic macroinvertebrate density at 2,581 insects per m?, of
which 51% were EPT taxa (Figure 1).% The Shannon Diversity score was 0.85 and the Evenness
score was 0.70. The dominant taxa were Diptera: Chironomidae (nonbiting midges), representing
35% of the samples, and Ephemeroptera: Baetis (mayflies), representing 23% of the samples
(Figure 8).

Sample Point 2

Among the April 30 samples, we identified 24 taxa and we estimate benthic macroinvertebrate
density at 1,333 insects/m?, of which 63% were EPT taxa. The Shannon Diversity score was 0.93
and Evenness score was 0.78. The dominant taxa were Diptera: Chironomidae and
Ephemeroptera: Baetis, each representing 22% of the samples (Figure 8).
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Figure 8.—Lower Slate Creek Sample Point 1 and 2 benthic macroinvertebrates.

9 We spilled Lower Slate Creek Sample #4 taken at Sample Point 1 during sorting and identification and do not include it in our results.
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Resident Fish Metals Concentrations

On September 9, 2013, we captured six Dolly Varden char in Lower Slate Creek within 200 m
downstream of the waterfall barrier. We shipped the samples to ALS Environmental in Kelso,
Washington, for laboratory analyses on October 15 and received the results November 19, 2013.
Among the six Dolly Varden char we collected in Lower Slate Creek, Hg and Zn concentrations
were greater in the 2013 samples than values observed in the 2012 samples and the 2011
homogenized fish sample, while the other metals and Se concentrations were less than or similar to
the 2011-2012 data (Figure 9). Pb was undetected at the method reporting limit (0.02 mg/kg) in one
sample.
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Figure 9.—Lower Slate Creek whole body metals concentrations.

Note: 2011, 2012 and 2013 juvenile Dolly Varden char.
Note: Dashed lines represent the method reporting limit.
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Sediment Metals Concentrations

Sediment metals, As, and Se concentrations for the Lower Slate Creek sample we collected on July
2, 2013 are shown in Figure 10. Figure 11 shows the 2011-2013 sediment metals concentrations.
The 2013 sample contained greater concentrations of As, Cr, Ni, Pb, and Se compared to samples
collected in 2011 and 2012. Concentrations of Ag, Al, Cd, Cu, Hg, and Zn were similar to those

observed in 2011 and 2012.
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Figure 10.—Lower Slate Creek sediment metals concentrations.
Note: 2013 data presented in parts per million (mg/kg).
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Figure 11.—Lower Slate Creek sediment metals concentrations, 2011-2013.

Note: Data presented in parts per million (mg/kg), ND indicates not detected.
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Sediment Toxicity

There were no significant differences in growth or survival of Chironomus dilutus or Hyalella
azteca between the Lower Slate Creek sediment sample and the laboratory control.

Spawning Substrate Quality

The geometric mean of each spawning substrate sample at sample point 1 is 15.08, 9.59, 17.76,
and 13.31 mm, with an average geometric mean of 13.9 mm. The geometric mean of each
spawning substrate sample at sample point 2 is 9.53, 12.87, 14.79, and 14.58 mm, with an
average geometric mean of 12.9 mm (Figure 12).
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Figure 12.—Lower Slate Creek geometric mean of each spawning substrate sample at each sample
point.

The average spawning substrate geometric mean at both sample points has increased each year
since 2011 (Table 9).

Table 9.—Lower Slate Creek average substrate geometric mean in mm.

2011 2012 2013
Sample Point 1 10.1 10.6 13.9
Sample Point 2 10.9 11.0 12.9

1n 2012, the geometric mean for sample point 2 was recorded as 10.9. It is 11 and is corrected in this report.

Adult Salmon Counts

We surveyed Lower Slate Creek for adult pink and chum salmon between July 15 and September
16, 2013. We did not observe pink or chum salmon during the first survey. Figure 13 presents the
adult pink salmon count for each survey in Lower Slate Creek in 2013, and Figure 14 presents
the distribution of pink salmon. We counted 3,337 live adult pink salmon in Lower Slate Creek,
and one live adult chum salmon on August 12.

We surveyed Lower Slate Creek for adult coho salmon between September 18 and October 15
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on foot using a GoPro® Hero3 to probe pools and log jams.” We documented 26 adult coho
salmon, most in the upper portion of the creek between 600 and 900 m.

We present our 2011-2013 adult salmon counts in Lower Slate Creek in Table 10.
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Figure 13.—Lower Slate Creek 2013 weekly adult pink salmon counts.

" We did not survey during the week of October 8 as we were enrolled in mandatory Mine Safety and Health Administration training, so our
series of counts is incomplete.
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Figure 14.—Lower Slate Creek weekly adult pink salmon distribution.
Table 10.—Lower Slate Creek adult salmon counts.
2011 2012 2013
Pink 6,275 7,272 3,337
Chum 61 1 1
Coho 0 0 26
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East Fork Slate Creek

Upper Slate Lake discharge is intercepted at a dam and routed through a diversion pipeline
around the TTF discharging into East Fork Slate Creek.” Treated water from the TTF wastewater
treatment plant began discharging into East Fork Slate Creek in December 2010. Most sampling
in East Fork Slate Creek occurs between 250 m and 300 m downstream of the plunge pool.

Periphyton Community Composition and Biomass

—2011 == 2012 --e-eee 2013

Discharge (cfs)
=)

[ S R =\ e

7t 14 7/ 710 713 716 719 722 7225 7228  7/31

Figure 15.—East Fork Slate Creek July discharge.
Note: Discharge calculated using Parshall Flume flow data and TTF WTP discharge data.

July 2013 mean daily discharge in East Fork Slate Creek was higher than in 2011, the year of the
bloom in the TTF, and lower than in 2012 (Figure 15). Water level was stable for three weeks prior
to sampling.

We collected periphyton in East Fork Slate Creek on July 30, 2013, and present three years of
late-July chlorophylls a, b, and ¢ mean density data in Table 11. The chlorophyll a density for
each sample each year is shown in Figure 16, and the proportion of chlorophylls a, b, and ¢ each
year is presented in Figure 17.

Table 11.—East Fork Slate Creek chlorophylls a, b, and ¢ mean density.

Sample Date Chlorophyll a (mg/m?) Chlorophyll b (mg/m?) Chlorophyll ¢ (mg/m?)
July 29, 2011 8.84 1.56 0.24
July 24, 2012 5.08 0.57 0.18
July 30, 2013 2.25 0.06 0.20

% Gordon Willson-Naranjo, Habitat Biologist, ADF&G Habitat Division, to Jackie Timothy, Southeast Regional Supervisor, ADF&G Habitat
Division. Memorandum: Kensington Gold Mine: Diversion Pipeline Fish Passage Trip Report; dated 12/12/2012.
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Figure 16.—East Fork Slate Creek chlorophyll Figure 17.—East Fork Slate Creek chlorophylls a,
a sample densities. b, and c proportion.

There are significant differences (p < 0.05) between the 2011 and 2013 mean ranks for chlorophylls
a and b density.

Benthic Macroinvertebrate Composition and Abundance

Among the April 29, 2013 samples we collected, we identified 33 taxa and we estimate benthic
macroinvertebrate density at 9,407 insects per m?, of which 2.5% were EPT (Figure 18). The
Shannon Diversity score was 0.57 and Evenness score was 0.47. The dominant taxa were
Ostracoda (seed shrimp) representing 56% of the samples, and Bivalvia: Sphaeriidae Pisidium,
(pea clams), representing 24% of the samples. Pea clams were the dominant organisms in our
2012 samples representing about 45% of the samples. This is the first year we observed seed
shrimp as dominant organisms.
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Figure 18.—East Fork Slate Creek benthic macroinvertebrates.
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Resident Fish Population and Condition

We did not capture any resident fish in our East Fork Slate Creek sampling on August 28 or in
November. The 2013 Dolly Varden char population estimate was 0 fish (Figures 19 and 20).
During sampling, stream flow was variable due to maintenance at the tailing treatment facility
water treatment plant. Effluent discharge accounted for about 90% of stream flow.
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Figure 19.-East Fork Slate Creek resident fish Figure 20.—East Fork Slate Creek resident fish
population estimates. population estimates by habitat type.

Resident Fish Metals Concentrations

We did not capture any Dolly Varden char in East Fork Slate Creek in August or November to

test for whole body metals concentrations.
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Sediment Metals Concentrations

Sediment metals, As, and Se concentrations for the 2013 East Fork Slate Creek sample we collected
on August 1, 2013, are shown in Figure 21. Figure 22 shows the 2011-2013 sediment metals
concentrations. The 2013 sample contained greater concentrations of As and Se compared to
samples collected in 2011 and 2012, while the Al, Cd, Cu, Ni, and Zn concentrations were lower.
Concentrations of Ag, Cr, Hg, and Pb were within the range of values observed in 2011 and 2012.
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Figure 21.—East Fork Slate Creek sediment metals concentrations.
Note: 2013 data presented in parts per million (mg/kg).
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Sediment Toxicity

There were no significant differences in growth or survival of Chironomus dilutus or Hyalella
azteca between the East Fork Slate Creek sediment sample and the laboratory control.

West Fork Slate Creek

Periphyton Community Composition and Biomass

We collected periphyton in West Fork Slate Creek on July 31, 2013, and present three years of
late-July chlorophylls a, b, and ¢ mean density data in Table 12. The chlorophyll a density for
each sample each year is shown in Figure 23, and the proportion of chlorophylls a, b, and ¢ each
year is presented in Figure 24.

Table 12.—West Fork Slate Creek chlorophylls a, b, and ¢ mean density.

Sample Date Chlorophyll a (mg/m?) Chlorophyll b (mg/m?) Chlorophyll ¢ (mg/m?)

July 29, 2011 3.92 0.00 0.27

July 25, 2012 1.01 0.00 0.10

July 31, 2013 4.22 0.00 0.61
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Figure 23.-West Fork Slate Creek chlorophyll Figure 24.—West Fork Slate Creek chlorophylls a,
a sample densities. b, and c proportion.

There are significant differences (p < 0.05) between the 2012 and 2013 mean ranks for chlorophylls
a and c density.

Benthic Macroinvertebrate Composition and Abundance

Among the April 30 samples we collected, we identified 28 taxa and estimate benthic
macroinvertebrate density at 2,446 insects per m? of which 90% were EPT (Figure 25). The
Shannon Diversity score was 0.73 and Evenness score was 0.61. The dominant organisms were
Ephemeroptera: Cinygmula (mayflies) representing 48% of the samples.
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Figure 25.-West Fork Slate Creek benthic macroinvertebrates.

Sediment Metals Concentrations

Sediment metals, As, and Se concentrations for the 2013 West Fork Slate Creek sample are
shown in Figure 26.
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Figure 26.—West Fork Slate Creek sediment metals concentrations.
Note: 2013 data presented in parts per million (mg/kg).
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Upper Slate Creek
Periphyton Community Composition and Biomass

We collected periphyton in Upper Slate Creek on July 30, 2013, and present three years of late-
July chlorophylls a, b, and ¢ mean density data in Table 13. The chlorophyll a density for each
sample each year is shown in Figure 27, and the proportion of chlorophylls a, b, and ¢ each year
is presented in Figure 28.

Table 13.—Upper Slate Creek chlorophylls a, b, and ¢ mean density.

Sample Date Chlorophyll a (mg/m?) Chlorophyll b (mg/m?) Chlorophyll ¢ (mg/m?)
July 29, 2011 0.87 0.00 0.05
July 24, 2012 1.26 0.00 0.07
July 30, 2013 2.13 0.00 0.13
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Figure 27.—Upper Slate Creek chlorophyll a Figure 28.—Upper Slate Creek chlorophylls a, b,
sample densities. and c proportion.

There is a significant difference (p < 0.05) between the 2013 mean rank for chlorophyll a density
and the 2011 mean rank.

Benthic Macroinvertebrate Composition and Abundance

Among the April 29, 2013 samples we collected, we identified 34 taxa and estimate benthic
macroinvertebrate density at 2,880 insects per m? of which 72% were EPT (Figure 4). The
Shannon Diversity score was 1.02 and Evenness score was 0.78. The dominant organisms were
Diptera: Chironomidae (nonbiting midges) representing 19% of the samples, and Plecoptera:
Despaxia (stoneflies) representing 17% of the samples (Figure 29).

44




3,500

Other
Aguatic Diptera
Trichoptera

Plecoptera

Ephemeroptera

£ 3,000 -

4

= 2,500 -

2

2

£ 2,000 -

o

: | 1.

= 1,500 -

£ .

S 1,000 |  EEE

& oy

C

@ b

§ 500 -

O 0 . . . . . . . . . . . . .
May 2011 April 2012 April 2013

Figure 29.—Upper Slate Creek benthic macroinvertebrates.

Resident Fish Population and Condition

We sampled resident fish in Upper Slate Creek August 27, 2013. The 2013 Dolly Varden char
population estimate for Upper Slate Creek was 12040 fish", similar to the 2011 population
estimate and significantly different (p < 0.05) than the 2012 population estimate (Figure 30). We
captured more Dolly Varden char in pools than riffles or glides (Figure 31). Resident fish length
and frequency is shown in Figure 32 and mean condition was 1.02 g/mm?, similar to 2011 and

2012.
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Figure 30.—Upper Slate Creek resident fish
population estimates.
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Figure 31.—Upper Slate Creek resident fish

population estimates by habitat type.

" The goodness of fit X? test indicates we achieved equal capture probability between passes.
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Figure 32.—Upper Slate Creek resident fish length frequency.

Resident Fish Metals Concentrations

On August 27, 2013, we captured six Dolly Varden char in Upper Slate Creek. We shipped the
samples to ALS Environmental in Kelso, Washington, for laboratory analyses on October 15 and
received the results November 19, 2013. Among the six Dolly Varden char we collected in Upper
Slate Creek, Hg and Zn concentrations were greater in the 2013 samples than values observed in the
2012 samples and the 2011 homogenized fish sample, while the other metals and Se concentrations
were less than or similar to the 2011-2012 data (Figure 33). Ag was undetected at the method
reporting limit (0.02 mg/kg) in four samples and Pb was undetected at the method reporting limit
(0.02mg/kg) in two samples.
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Figure 33.—Upper Slate Creek whole body metals concentrations.

Note: 2011, 2013 and 2013 juvenile Dolly Varden char.
Note: Dashed lines represent the method reporting limit.
Note: ND indicates the metal was not detected at the method reporting limit.
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Sediment Metals Concentrations

Sediment metals, As, and Se concentrations for the 2013 Upper Slate Creek sample we collected
on July 1, 2013 are shown in Figure 34. Figure 35 presents the 2011-2013 sediment metals
concentrations. The 2013 sample contained greater concentration of Se compared to samples
collected in 2011 and 2012, while the Al, Cr, Ni, Pb, and Zn concentrations were lower.
Concentrations of Ag, As, Cd, Cu, and Hg were within the range of values observed in 2011 and
2012.
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Figure 34.—Upper Slate Creek sediment metals concentrations.
Note: 2013 data presented in parts per million (mg/kg).
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Figure 35.—Upper Slate Creek sediment metals concentrations, 2011-2013.

Note: ND indicates not detected.
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Sediment Toxicity
There were no significant differences in growth or survival of Chironomus dilutus or Hyalella
azteca between the Upper Slate Creek sediment sample and the laboratory control.

JOHNSON CREEK
Lower Johnson Creek
Sediment Metals Concentrations

Sediment metals, As, and Se concentrations for the 2013 Lower Johnson Creek sample we
collected on July 1, 2013 are shown in Figure 36. Figure 37 shows the 2011-2013 sediment metals
concentrations. The 2013 sample contained greater concentrations of Cd, Se, and Zn compared to
samples collected in 2011 and 2012, while the Al, As, Cr, Cu, Ni, and Pb concentrations were
lower. Ag and Hg concentrations were within the range of values observed in 2011 and 2012.
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Figure 36.—Lower Johnson Creek sediment metals concentrations.
Note: 2013 data presented in parts per million (mg/kg).
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Figure 37.—Lower Johnson Creek sediment metals concentrations, 2011-2013.
Note: ND indicates not detected.
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Sediment Toxicity

There were no significant differences in growth or survival of Chironomus dilutus or Hyalella
azteca between the Lower Johnson Creek sediment sample and the laboratory control.

Adult Salmon Counts

We surveyed Lower Johnson Creek by helicopter for adult pink and chum salmon between July
17 and September 10, 2013, verifying three aerial counts by foot on August 6, August 13, and
August 20, 2013. Figure 38 presents our adult pink salmon count for each survey, and the weekly
distribution of pink salmon in Lower Johnson Creek is presented in Figure 39. We counted
20,451 live adult pink salmon in Lower Johnson Creek. We counted 40 live chum salmon
between July 24 and August 20, which were more common between Site No. 4 and the
Powerhouse.

We surveyed Lower Johnson Creek for coho salmon between September 23 and October 22 by
snorkeling."! We counted 66 live adult coho salmon and observed most coho salmon between
Site No. 4 and Site No. 15 in Lower Johnson Creek. Our 2011-2013 adult salmon counts in
Lower Johnson Creek are in Table 14.
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Figure 38.—Lower Johnson Creek weekly adult pink salmon counts.

“'We did not survey during the week of October 8 as we were enrolled in mandatory Mine Safety and Health Administration training, so our
series of counts is incomplete.
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Figure 39.—Lower Johnson Creek weekly adult pink salmon distribution.
Table 14.—Lower Johnson Creek adult salmon counts.
2011 2012 2013
Pink 44,181 12,533 20,451
Chum 51 40
Coho 33 64

Upper Johnson Creek

Benthic Macroinvertebrate Composition and Abundance

Among the April 29, 2013 samples we collected, we identified 34 taxa and estimate benthic
macroinvertebrate density at 5,265 insects per m?, of which 65% were EPT (Figure 40). The
Shannon Diversity score was 0.74 and Evenness score was 0.59. The dominant organisms were
Ephemeroptera: Baetis (mayflies) representing 39% of the samples, and Diptera: Chironomidae

(nonbiting midges) representing 27% of the samples.
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Figure 40.—Upper Johnson Creek benthic macroinvertebrates.

SHERMAN CREEK
Lower Sherman Creek

Periphyton Community Composition and Biomass
Sample Points 1 and 2

We collected periphyton in Lower Sherman Creek Sample Points 1 and 2 on July 29, 2013, and
present three years of late-July chlorophylls a, b, and ¢ mean density data in Tables 15 and 16.
The chlorophyll a density for each sample each year is shown in Figures 41 and 42, and the
proportion of chlorophylls a, b, and c each year is presented in Figures 43 and 44.

Table 15.—Lower Sherman Creek Point 1 chlorophylls a, b, and ¢ mean density.

Sample Date Chlorophyll a (mg/m?) Chlorophyll b (mg/m?) Chlorophyll ¢ (mg/m?)
July 28, 2011 7.60 0.69 0.49
July 26, 2012 2.54 0.93 0.08
July 29, 2012 3.66 0.00 0.51

Table 16.—Lower Sherman Creek Point 2 chlorophylls a, b, and ¢ mean density.

Sample Date Chlorophyll a (mg/m?) Chlorophyll b (mg/m?) Chlorophyll ¢ (mg/m?)
July 28, 2011 5.61 0.02 0.32
July 26, 2012 0.67 0.01 0.09
July 29, 2012 2.87 0.00 0.33
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In Lower Sherman Creek, there is a significant difference (p < 0.05) between the 2012 and 2013
mean ranks for at both Sample Points 1 and 2.
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Benthic Macroinvertebrate Composition and Abundance
Sample Point 1

Among the May 1, 2013 samples we collected, we identified 28 taxa and estimate benthic
macroinvertebrate density at 1,796 insects per m? of which 64% were EPT (Figure 45). The
Shannon Diversity score was 0.85 and Evenness score was 0.71. The dominant organisms were
Ephemeroptera: Baetis (mayflies), representing 31% of the samples, and Annelida: Oligochaeta
(worms) representing 20% of the samples.

Sample Point 2
Among the May 1, 2013 samples we collected, we identified 39 taxa and estimate benthic
macroinvertebrate density at 3,385 insects per m? of which 72% were EPT (Figure 45). The

Shannon Diversity score was 0.84 and Evenness score was 0.65. The dominant organisms were
Ephemeroptera: Baetis, representing 37% of the samples.
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Figure 45.—Lower Sherman Creek Sample Point 1 and 2 benthic macroinvertebrate densities.
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Sediment Metals Concentrations

Sediment metals, As, and Se concentrations for the 2013 Lower Sherman Creek sample we
collected on July 1, 2013 are shown in Figure 46. Figure 47 shows the 2011-2013 sediment metals
concentrations. The 2013 sample contained a greater concentration of Ag compared to samples
collected in 2011 and 2012, while the Al, Cr, Cu, and Ni concentrations were lower. Se was
detected for the first time since 2010 (Flory 2011) at a concentration similar to values observed
2005-2009 (Flory 2006—-2009b). Concentrations of As, Cd, Hg, Pb, and Zn were within the range of
values observed in 2011 and 2012.
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Figure 46.—Lower Sherman Creek sediment metals concentrations.
Note: 2013 data presented in parts per million (mg/kg).
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Figure 47.—Lower Sherman Creek sediment metals concentrations, 2011-2013.

Note: ND indicates not detected.

58



Sediment Toxicity

There were no significant differences in growth or survival of Chironomus dilutus or Hyalella
azteca between the Lower Sherman Creek sediment sample and the laboratory control.

Adult Salmon Counts

We surveyed Lower Sherman Creek for adult pink salmon and chum salmon between July 15
and September 16. Figure 48 presents the adult pink salmon count for each survey, and the
weekly distribution of pink salmon in Lower Sherman Creek is presented in Figure 49. We
counted 4,981 live adult pink salmon in Lower Sherman Creek, and 12 live adult chum salmon.
Adult chum salmon have not been reported in Sherman Creek since 2006 (Flory 2007). Coho
salmon do not use Sherman Creek so we did not survey later in the year. Our 2011-2013 adult
salmon counts in Lower Sherman Creek is shown in Table 17.
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Figure 48.—Lower Sherman Creek weekly adult pink salmon counts.
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Figure 49.—Lower Sherman Creek weekly adult pink salmon distribution.

Table 17.—Lower Sherman Creek adult salmon counts.

2011 2012 2013
Pink 4,624 1,608 4,981
Chum 0 0 12
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Upper Sherman Creek
Sediment Metals Concentrations

Sediment metals, As, and Se concentrations for the 2013 Upper Sherman Creek sample are
shown in Figure 50.
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Figure 50.—Upper Sherman Creek sediment metals concentrations.
Note: 2013 data presented in parts per million (mg/kg).
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Appendix A.—Periphyton data for samples collected near Kensington Gold Mine, 2011-2013.

July 2011 October 2011 February 2012 AprilMay 2012
mg/n? chlor-a chlor-b_chlor-c  chlor-a chlor-b _chlor-c  chlor-a_chlor-b_chlor-c  chlor-a chlor-b chlor-c

Upper Slate Creek

- 0.00 0.00 6.62 0.00 0.25 0.32 0.00 0.02 0.96 0.00 0.10

0.32 0.00 0.04 0.46 0.00 0.02 0.75 0.00 0.06 0.53 0.00 0.01

0.96 0.01 0.07 0.75 0.00 0.05 0.33 0.00 0.02 0.83 0.00 0.05

0.11 0.00 0.00 0.53 0.00 0.04 1.14 0.00 0.01 0.34 - -

2.67 0.00 0.26 0.55 0.00 0.02 0.07 - - 0.34 - -

- 0.00 0.00 1.47 0.00 0.03 1.15 0.00 0.04 0.45 0.01 0.04

0.60 0.00 0.12 0.14 0.01 0.05 1.71 0.00 0.10 0.34 - -

1.14 0.00 0.01 - 0.00 0.15 0.21 0.00 0.03 0.60 0.00 0.02

0.53 0.00 0.00 0.64 0.00 0.11 0.07 - - 0.34 - -

0.60 0.00 0.02 - - - 0.64 0.00 0.01 2.24 0.00 0.15

mean 0.87 0.00 0.05 1.40 0.00 0.08 0.64 0.00 0.04 0.70 0.00 0.06

max  2.67 0.01 0.26 6.62 0.01 0.25 1.71 0.00 0.10 2.24 0.01 0.15

min 0.11 0.00 0.00 0.14 0.00 0.02 0.07 0.00 0.01 0.34 0.00 0.01
East Fork Slate Creek

9.51 2.16 0.24 18.90 7.97 1.11 0.53 0.00 0.00 7.80 0.74 0.34

9.18 0.02 0.20 10.68 1.30 0.36 0.96 0.11 0.00 0.34 - -

1.28 0.03 0.00 2.99 0.79 0.12 1.34 0.37 0.09 5.23 0.00 0.16

5.13 1.15 0.11 6.73 1.88 0.64 - 0.03 0.00 4.81 1.56 0.19

16.02 0.18 0.44 2253 5.43 0.99 1.07 0.09 0.00 7.48 0.00 0.50

8.86 1.94 0.70 - - - 0.50 0.08 0.00 1.33 0.00 0.08

4.70 0.70 0.13 - - - 6.41 2.04 0.09 2.78 0.00 0.09

16.13 5.35 0.28 - - - 0.07 - - 4.59 0.00 0.33

4.91 0.49 0.12 - - - 5.55 1.44 0.19 4.59 0.00 0.17

12.71 3.59 0.15 - - - 1.92 0.14 0.07 9.72 0.00 0.47

mean 8.84 1.56 0.24 12.37 3.47 0.64 2.04 0.48 0.05 4.87 0.26 0.26

max 16.13 5.35 0.70 22.53 7.97 1.11 6.41 2.04 0.19 9.72 1.56 0.50

min 1.28 0.02 0.00 2.99 0.79 0.12 0.07 0.00 0.00 0.34 0.00 0.08

West Fork Slate Creek
2.52 0.00 0.19 - - - - - - - - -
4.70 0.00 0.43 - - - - - - - - _
2.78 0.00 0.26 - - - - - - - - -
3.35 0.00 0.04 - - - - - - - - -
4.27 0.00 0.25 - - - - - - - - _
491 0.00 0.42 - - - - - - - - -
3.95 0.00 0.27 - - - - - - - - -
3.10 0.00 0.25 - - - - - - - - -
4.38 0.00 0.39 - - - - - - - - -
5.23 0.00 0.20 - - - - - - - - -
mean  3.92 0.00 0.27 - - - - - - - R R
max 5.23 0.00 0.43 - - - - - - - - -
min 2.52 0.00 0.04 - - - - - - - - _

Lower Slate Creek

0.21 0.05 0.00 6.41 0.00 0.87 2.56 0.01 0.16 0.56 0.00 0.06

1.28 0.02 0.11 11.85 1.30 0.99 2.46 0.00 0.21 0.46 0.00 0.07

0.85 0.01 0.07 2.99 0.15 0.13 - - - 0.85 0.00 0.10

3.31 0.08 0.25 2.10 0.00 0.21 2.14 0.04 0.14 0.50 0.00 0.13

11.85 3.11 0.30 5.23 0.03 0.63 - - - 1.32 0.00 0.25

18.05 0.42 0.91 1.50 0.00 0.18 0.41 0.04 0.04 2.15 0.00 0.20

- 0.13 0.00 0.32 0.00 0.00 0.90 0.11 0.05 0.41 0.00 0.00

0.43 0.05 0.00 8.22 0.25 0.77 2.23 0.10 0.10 1.60 0.16 0.13

8.54 0.39 0.58 2.24 0.00 0.23 3.10 0.00 0.30 1.07 0.00 0.11

6.30 0.03 0.38 5.87 0.00 0.85 0.00 0.03 0.05 0.69 0.00 0.07

mean 5.65 0.43 0.26 4.67 0.17 0.48 1.72 0.04 0.13 0.96 0.02 0.11
max 18.05 3.11 0.91 11.85 1.30 0.99 3.10 0.11 0.30 2.15 0.16 0.25
min 0.21 0.01 0.00 0.32 0.00 0.00 0.00 0.00 0.04 0.41 0.00 0.00

Note: Bolded values are the spectrophotometer error detection limit, chlor-a not detected.
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July 2012 October 2012 February 2013 April 2013

mg/m? chlor-a chlor-b chlor-c  chlor-a chlor-b chlor-c  chlor-a chlor-b chlor-c chlor-a chlor-b chlor-c

Upper Slate Creek

2.03 0.00 0.14 0.34 - - 1.24 0.00 0.03 0.64 0.00 0.00
0.96 0.00 0.09 0.70 0.00 0.00 0.53 0.04 0.09 0.64 0.00 0.00
0.75 0.00 0.00 0.84 0.00 0.00 2.14 0.00 0.07 0.85 0.00 0.01
0.50 0.00 0.03 0.96 0.00 0.10 0.50 0.00 0.03 0.53 0.00 0.02
2.03 0.00 0.14 2.67 0.00 0.23 0.79 0.00 0.09 1.17 0.00 0.13
1.07 0.00 0.14 0.37 0.00 0.11 1.06 0.00 0.09 0.53 0.00 0.02
0.55 0.00 0.02 0.32 0.00 0.01 0.06 - - 0.21 0.00 0.00
1.71 0.00 0.06 0.96 0.00 0.00 0.32 0.06 0.05 0.32 0.00 0.02
2.14 0.00 0.12 0.34 - - 0.69 0.00 0.00 - - -
0.83 0.00 0.00 0.34 - - 1.39 0.00 0.00 0.96 0.00 0.27
mean 1.26 0.00 0.08 0.78 0.00 0.06 0.87 0.01 0.05 0.65 0.00 0.05
max 2.14 0.00 0.14 2.67 0.00 0.23 2.14 0.06 0.09 1.17 0.00 0.27
min 0.50 0.00 0.00 0.32 0.00 0.00 0.06 0.00 0.00 0.21 0.00 0.00
East Fork Slate Creek
11.53 3.24 0.28 0.60 0.00 0.02 0.53 0.02 0.09 2.03 0.07 0.05
0.41 0.04 0.04 0.73 0.00 0.07 0.06 - - 3.84 0.00 0.19
0.88 0.00 0.05 0.34 - - 3.31 0.59 0.15 2.88 0.00 0.24
0.50 0.00 0.03 1.50 0.00 0.16 0.50 0.00 0.03 2.03 0.00 0.10
3.42 0.00 0.11 0.85 0.00 0.03 1.60 0.00 0.16 0.06 - -
0.64 0.08 0.05 0.64 0.00 0.07 0.06 - - 1.82 0.00 0.02
1858 0.00 0.66 0.75 0.00 0.02 5.34 0.77 0.23 0.96 0.00 0.06
13.67 2.32 0.57 1.34 0.00 0.02 1.92 0.28 0.00 1.07 0.00 0.06
0.69 0.00 0.00 0.41 0.00 0.08 2.67 0.38 0.08 0.06 - -
0.43 0.00 0.00 0.64 0.00 0.07 0.06 - - 1.92 0.00 0.15
mean 5.08 0.57 0.18 0.78 0.00 0.06 1.61 0.29 0.11 1.67 0.01 0.11
max 1858 " 3.24 " 0.66 150 0.00 0.16 534 0.77 0.23 3.84 0.07 0.24
min 041 0.00 0.00 0.34 000 0.02 0.06 0.00 0.00 0.06 0.00 0.02
West Fork Slate Creek
1.15 0.00 0.04 - - - - - - - - -
0.41 0.00 0.08 - - - - - - - - -
0.53 0.00 0.02 - - - - - - - - -
0.64 0.00 0.16 - - - - - - - - -
3.62 0.00 0.24 - - - - - - - - -
0.85 0.00 0.14 - - - - - - - - -
0.96 0.01 0.07 - - - - - - - - -
0.41 0.00 0.08 - - - - - - - - -
0.60 0.00 0.12 - - - - - - - - -
0.96 0.00 0.06 - - - - - - - - -
mean 1.01 0.00 0.10 - - - - - - - - -
max 3.62 001 0.24 - - - - - - - - -
mn 0.41 0.00 0.02 - - - - - - - - -
Lower Slate Creek
1.60 0.13 0.07 0.96 0.00 0.08 1.28 0.00 0.05 0.55 0.00 0.02
406 0.00 0.39 2.03 0.00 0.21 0.06 - - 0.06 - -
2.03 0.00 0.18 0.75 0.00 0.05 1.06 0.00 0.09 7.80 0.00 1.47
0.96 0.00 0.04 0.34 - - 1.92 0.00 0.19 0.06 - -
256 0.04 0.22 1.92 0.00 0.20 0.82 0.08 0.00 1.50 0.12 0.03
0.92 0.00 0.01 1.42 0.00 0.24 0.41 0.00 0.00 0.06 - -
1.49 0.13 0.13 4.06 0.00 0.33 4.81 0.00 0.29 0.64 0.00 0.01
2.35 0.12 0.19 0.96 0.00 0.00 1.71 0.00 0.05 0.06 - -
6.19 0.05 0.54 0.34 - - 5.02 0.00 0.39 0.53 0.00 0.00
0.96 0.00 0.06 0.34 - - 0.43 0.00 0.07 1.28 0.00 0.10
mean 2.31 0.05 0.18 1.31 0.00 0.16 1.75 0.01 0.13 1.25 0.02 0.27
max 6.19 0.13 0.54 406 000 0.33 5.02 0.08 0.39 7.80 0.12 1.47
mn 0.92 0.00 0.01 0.34 0.00 0.00 0.06 0.00 0.00 0.06 0.00 0.00

Note: Bolded values are the spectrophotometer error detection limit, chlor-a not detected.
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July 2013 October 2013
mg/n?_chlor-a chlor-b _chlor-c chlor-a chlor-b _chlor-c

Upper Slate Creek
1.82 0.00 0.27 1.50 0.00 0.04
0.85 0.01 0.07 2.14 0.00 0.12
2.94 0.00 0.13 0.85 0.00 0.05
1.39 0.00 0.12 2.78 0.00 0.14
2.99 0.00 0.11 0.85 0.00 0.04
4.59 0.00 0.20 2.14 0.00 0.10
0.85 0.00 0.01 1.71 0.00 0.12
2.03 0.00 0.20 1.71 0.00 0.10
0.85 0.00 0.00 0.06 - -
2.94 0.00 0.20 0.06 - -
mean 2.13 0.00 0.13 1.38 0.00 0.09
max  4.59 0.01 0.27 2.78 0.00 0.14
min 0.85 0.00 0.00 0.06 0.00 0.04

East Fork Slate Creek

8.12 0.00 0.67 3.95 0.93 0.07
0.06 - - 0.43 0.26 0.05
1.07 0.03 0.07 0.32 0.04 0.04
0.32 0.07 0.00 0.32 0.14 0.02
0.64 0.10 0.00 0.06 - -

5.02 0.16 0.35 1.17 0.00 0.14
0.43 0.00 0.03 0.75 0.26 0.00
6.41 0.11 0.50 0.32 0.14 0.02

0.32 0.00 0.00 2.24 0.38 0.06
0.06 - - 0.43 0.14 0.02
mean 2.25 0.06 0.20 1.00 0.25 0.05

max 8.12 0.16 0.67 3.95 0.93 0.14
min 0.06 0.00 0.00 0.06 0.00 0.00

West Fork Slate Creek
4.70 0.00 0.74 - - -
1.39 0.00 0.16 - - -
13.14 0.00 2.19 - - -
4.38 0.00 0.47 - - -
1.28 0.00 0.11 - - -
3.10 0.00 0.50 - - -
3.74 0.00 0.53 - - -
2.03 0.00 0.33 - - -
5.02 0.00 0.67 - - -
3.40 0.00 0.36 - - -
mean 4.22 0.00 0.61 - - -
max 13.14 0.00 2.19 - - -
min 1.28 0.00 0.11 - - -

Lower Slate Creek

14.10 0.00 1.56 0.85 0.00 0.09
20.72  0.00 3.11 1.28 0.00 0.20
10.89 0.00 1.01 1.92 0.00 0.26
17.84 0.00 2.66 10.57 0.00 1.43
2.14 0.00 0.24 10.47 0.00 1.31
6.09 0.00 0.95 2.03 0.00 0.33
15.49 0.00 1.99 0.32 0.00 0.03
12.71  0.00 1.58 0.96 0.00 0.09
11.32 0.00 1.87 10.89 0.00 1.96
14.63  0.00 1.46 0.06 - -

mean 12.59 0.00 1.64 3.94 0.00 0.63
max 20.72 0.00 3.11 10.89 0.00 1.96
min 2.14 0.00 0.24 0.06 0.00 0.03

Note: Bolded values are the spectrophotometer error detection limit, chlor-a not detected.
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July 2011 July 2012 July 2013
mg/m? chlor-a chlor-b chlor-c  chlor-a chlor-b chlor-c  chlor-a chlor-b chlor-c

Sherman Creek Sample Site 1
128 0.00 0.05 1.07 0.00 0.14 406 000 038
534 000 0.36 288 087 0.16 555 0.00 0.73
598 000 054 041 004 0.04 0.06 -
384 010 048 267 127 0.00 470 0.00 055
1559 398 0.17 0.60 000 0.12 769 000 0.89
1111 264 0.28 1.07 000 011 737 000 0.62
19.33 000 1.65 363 156 0.03 0.06 -
726 000 0.74 961 412 0.08 267 000 035
192 004 019 299 143  0.02 075 0.03 0.08
438 017 044 043 0.00 0.06 - -
mean 7.60 0.69 0.49 254 093 0.08 366 000 051
max 1933 398 1.65 961 412 0.16 769 003 0.89
mn 128 0.00 0.05 041 0.00 0.00 006 0.00 0.08

Sherman Creek Sample Site 2
310 0.00 026 105 004 012 1.07 000 014
630 019 0.62 064 000 o011 384 000 034
459 0.00 0.38 073 000 0.07 09 000 0.15
032 0.00 0.00 050 0.07 010 481 000 049
13.88 0.00 054 0.34 - - 577 000 0.78
737 0.00 046 051 0.00 0.06 032 002 010
150 0.00 0.09 096 000 0.6 470 000 044
1431 0.00 059 037 0.00 0.00 352 000 0.35
085 000 0.01 128 000 0.09 053 000 0.02
384 0.00 025 0.34 - - 320 000 044
mean 5.61 002 0.32 067 001 0.09 287 000 033
max 1431 019 0.62 128 007 0.16 577 002 0.78
mn 032 000 0.00 034 000 0.00 032 000 0.02
Note: Bolded values are the spectrophotometer error detection limit, chlor-a not detected.
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Appendix B.—Macroinvertebrate data collected near Kensington Gold Mine, 2011-2013.

Lower Slate Creek Sample Point 1 Benthic Macroinvertebrate Sample Data
May 2011 May 2012  April2013 October 2013

Total Aquatic Insect Taxa Counted 29 32 27 30
Total Ephemeroptera 85 387 400 49
Total Plecoptera 70 274 203 419
Total Trichoptera 2 8 6 12
Total Aquatic Diptera 862 975 503 399
Total Other 129 116 88 196
% Ephemeroptera 7.4% 22% 33% 4.6%
% Plecoptera 6.1% 16% 17% 39%
% Trichoptera 0.2% 0.5% 0.5% 1.1%
% Aquatic Diptera 75% 55% 42% 37%
% Other 11% 6.6% 7.7% 18%
% EPT 14% 38% 51% 45%
% Chironomidae 72% 53% 35% 33%
Shannon Diversity Score (H) 0.51 0.69 0.85 0.91
Evenness Score (E) 0.48 0.58 0.70 0.72
Total Aquatic Insects Counted 1,148 1,760 1,200 1,075
Total Terrestrial Insects Counted 0 4 0 4
Total Insects Counted 1,148 1,764 1,200 1,079
% Sample Aquatic 100% 99.8% 100% 99.6%
% Sample Terrestrial 0% 0.2% 0% 0.4%
Total Sample Area (m2) 0.558 0.558 0.558 0.558
Mean # Aquatic Insects / Sample 191 293 240 179
1 StDev 97 172 51 93
Estimated Mean # Aquatic Insects / m? 2,057 3,154 2,581 1,927
1 StDev 1,046 1,849 551 1,004

Juvenile Fish 1 0 0 4
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Lower Slate Creek Sample Point 2 Benthic Macroinvertebrate Sample Data

April 2013

Total Aquatic Insect Taxa Counted 24
Total Ephemeroptera 311
Total Plecoptera 156
Total Trichoptera 4
Total Aquatic Diptera 189
Total Other 84
% Ephemeroptera 42%
% Plecoptera 21%
% Trichoptera 0.5%
% Aquatic Diptera 25%
% Other 11%
% EPT 63%
% Chironomidae 22%
Shannon Diversity Score (H) 0.93
Evenness Score (E) 0.78
Total Aquatic Insects Counted 744
Total Terrestrial Insects Counted 2
Total Insects Counted 746

% Sample Aquatic 99.7%

% Sample Terrestrial 0.3%
Sample Area (m’) 0.279
Mean # Aquatic Insects / Sample 124
1 StDev 43
Estimated Mean # Aquatic Insects / m 1,333
1 StDev 460

Juvenile Fish 0
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East Fork Slate Creek Benthic Macroinvertebrate Sample Data

May 2011 April 2012 April2013  June 2013 October 2013

Total Aquatic Insect Taxa Counted 27 33 33 28 27
Total Ephemeroptera 387 490 19 6 14
Total Plecoptera 70 73 45 9 35
Total Trichoptera 28 23 66 18 56
Total Aquatic Diptera 507 547 598 253 2,009
Total Other 1,624 1,451 4,521 2,056 1,933
% Ephemeroptera 15% 19% 0.4% 0.3% 0.3%
% Plecoptera 2.7% 2.8% 0.9% 0.4% 0.9%
% Trichoptera 1.1% 0.9% 1.3% 0.8% 1.4%
% Aquatic Diptera 19% 21% 11% 11% 50%
% Other 62% 56% 86% 88% 48%
% EPT 19% 23% 2.5% 1.4% 2.6%
% Chironomidae 17% 15% 9.6% 8.8% 47%
Shannon Diversity Score (H) 0.64 0.78 0.57 0.62 0.60
Evenness Score (E) 0.54 0.61 0.47 0.56 0.50
Total Aquatic Insects Counted 2,616 2,585 5,249 2,342 4,047
Total Terrestrial Insects Counted 3 1 0 11 2
Total Insects Counted 2,619 2,586 5,249 2,353 4,049
% Sample Aquatic 99.9% 99.96% 100% 99.5% 99.95%
% Sample Terrestrial 0.1% 0.04% 0% 0.5% 0.05%

Total Sample Area (n?) 0.558 0.558 0.558 0.558 0.558
Mean # Aquatic Insects / Sample 436 431 875 390 675
1 StDev 101 123 356 381 319
Estimated Mean # Aquatic Insects / m? 4,688 4,633 9,407 4,197 7,253
1 StDev 1,081 1,325 3,830 4,095 3,430

Juvenile Fish 0 0 0 0 0




Upstream East Fork Slate Creek Benthic Macroinvertebrate Sample Data Downstream East Fork Slate Creek Benthic Macroinvertebrate Sample Data

June 2013 June 2013

Total Aquatic Insect Taxa Counted 17 Total Aquatic Insect Taxa Counted 22
Total Ephemeroptera 3 Total Ephemeroptera 7
Total Plecoptera 0 Total Plecoptera 6
Total Trichoptera 2 Total Trichoptera 15
Total Aquatic Diptera 62 Total Aquatic Diptera 187
Total Other 161 Total Other 1148
% Ephemeroptera 1.3% % Ephemeroptera 0.5%
% Plecoptera 0.0% % Plecoptera 0.4%
% Trichoptera 0.9% % Trichoptera 1.1%
% Aquatic Diptera 27% % Aquatic Diptera 14%
% Other 71% % Other 84%
% EPT 2.2% % EPT 2.1%
% Chironomidae 19% % Chironomidae 9.4%
Shannon Diversity Score (H) 0.86 Shannon Diversity Score (H) 0.67
Evenness Score (E) 0.80 Evenness Score (E) 0.56
Total Aquatic Insects Counted 228 Total Aquatic Insects Counted 1,363
Total Terrestrial Insects Counted 21 Total Terrestrial Insects Counted 7
Total Insects Counted 249 Total Insects Counted 1,370

% Sample Aquatic 91.6% % Sample Aquatic 99.5%

% Sample Terrestrial 8.4% % Sample Terrestrial 0.5%
Sample Area (m’) 0.279 Sample Area (m2) 0.279
Mean # Aquatic Insects / Sample 76 Mean # Aquatic Insects / Sample 454
1 StDev 25 1 StDev 323
Estimated Mean # Aquatic Insects / m 817 Estimated Mean # Aquatic Insects / m 4,885
1 StDev 271 1 StDev 3,472
Juvenile Fish 0 Juvenile Fish 0
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West Fork Slate Creek Benthic Macroinvertebrate Sample Data

May 2011 May 2012  April 2013

Total Aquatic Insect Taxa Counted 21 31 28
Total Ephemeroptera 181 634 991
Total Plecoptera 41 166 233
Total Trichoptera 3 11 10
Total Aquatic Diptera 35 175 118
Total Other 20 29 13
% Ephemeroptera 65% 63% 73%
% Plecoptera 15% 16% 17%
% Trichoptera 1.1% 1.1% 0.7%
% Aquatic Diptera 13% 17% 8.6%
% Other 7.1% 2.9% 1.0%
% EPT 80% 80% 90%
% Chironomidae 10% 15% 7.2%
Shannon Diversity Score (H) 0.63 0.84 0.73
Evenness Score (E) 0.78 0.71 0.61
Total Aquatic Insects Counted 280 1,015 1,365
Total Terrestrial Insects Counted 2 0 0
Total Insects Counted 282 1,015 1,365
% Sample Aquatic 99% 100% 100%
% Sample Terrestrial 1% 0% 0%
Total Sample Area (mz) 0.558 0.558 0.558
Mean # Aquatic Insects / Sample 47 169 228
1 StDev 38 94 72
Estimated Mean # Aquatic Insects / m’ 502 1,819 2,446
1 StDev 410 1,009 777

Juvenile Fish 0 0 0
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Upper Slate Creek Benthic Macroinvertebrate Sample Data

May 2011 April 2012 April 2013

Total Aquatic Insect Taxa Counted 33 39 34
Total Ephemeroptera 368 454 492
Total Plecoptera 401 349 604
Total Trichoptera 116 48 55
Total Aquatic Diptera 248 273 338
Total Other 275 135 118
% Ephemeroptera 26% 36% 31%
% Plecoptera 29% 28% 38%
% Trichoptera 8.2% 3.8% 3.4%
% Aquatic Diptera 18% 22% 21%
% Other 20% 11% 7.3%
% EPT 63% 68% 72%
% Chironomidae 15% 20% 19%
Shannon Diversity Score (H) 0.97 1.04 1.02
Evenness Score (E) 0.76 0.79 0.78
Total Aquatic Insects Counted 1,408 1,259 1,607
Total Terrestrial Insects Counted 1 0 0
Total Insects Counted 1,409 1,259 1,607
% Sample Aquatic 99.9% 100% 100%
% Sample Terrestrial 0.1% 0% 0%
Total Sample Area (mz) 0.558 0.558 0.558
Mean # Aquatic Insects / Sample 235 210 268
1 StDev 109 123 98
Estimated Mean # Aquatic Insects / m? 2,523 2,256 2,880
1 StDev 1,173 1,321 1,049

Juvenile Fish 0 0 0
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Upper Johnson Creek Benthic Macroinvertebrate Sample Data

May2011  April2012  April 2013

Total Aquatic Insect Taxa Counted 24 28 34
Total Ephemeroptera 962 1,139 1,680
Total Plecoptera 114 163 147
Total Trichoptera 59 118 95
Total Aquatic Diptera 619 586 799
Total Other 330 208 217
% Ephemeroptera 46% 51% 57%
% Plecoptera 5.5% 7.4% 5.0%
% Trichoptera 2.8% 5.3% 3.2%
% Ag. Diptera 30% 27% 27%
% Other 16% 9.4% 7.4%
% EPT 55% 64% 65.4%
% Chironomidae 29% 26% 27.0%
Shannon Diversity Score (H) 0.76 0.81 0.74
Evenness Score (E) 0.66 0.68 0.59
Total Aquatic Insects Counted 2,084 2,214 2,938
Total Terrestrial Insects Counted 1 1 1
Total Insects Counted 2,085 2,215 2,939
% Sample Aquatic 99.95% 99.95% 99.97%
% Sample Terrestrial 0.05% 0.05% 0.03%
Total Sample Area (mz) 0.558 0.558 0.558
Mean # Aquatic Insects / Sample 347 369 490
1 StDev 178 214 234
Estimated Mean # Aquatic Insects / e 3,735 3,968 5,265
1 StDev 1,918 2,305 2,512

Juvenile Fish 0 0 0
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Lower Sherman Creek Sample Point 1 Benthic Macroinvertebrate Sample Data
May 2011 April 2012 May 2013

Total Aquatic Insect Taxa Counted 26 31 28
Total Ephemeroptera 157 876 499
Total Plecoptera 36 103 135
Total Trichoptera 7.0 14 6
Total Aquatic Diptera 89 160 131
Total Other 335 363 231
% Ephemeroptera 25% 58% 50%
% Plecoptera 5.8% 6.8% 13%
% Trichoptera 1.1% 0.9% 0.6%
% Aquatic Diptera 14% 11% 13%
% Other 54% 24% 23%
% EPT 32% 66% 64%
% Chironomidae 6% 8% 12%
Shannon Diversity Score (H) 0.76 0.74 0.85
Evenness Score (E) 0.71 0.62 0.71
Total Aquatic Insects Counted 624 1,525 1,002
Total Terrestrial Insects Counted 1 0 14
Total Insects Counted 625 1,525 1,016
% Sample Aquatic 99.8% 100% 99%
% Sample Terrestrial 0.2% 0% 1%
Total Sample Area (mz) 0.558 0.558 0.558
Mean # Aquatic Insects / Sample 104 254 167
1 StDev 93 131 23
Estimated Mean # Aquatic Insects / me 1,118 2,733 1,796
1 StDev 1,000 1,410 247

Juvenile Fish 10 12 0
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Lower Sherman Creek Sample Point 2 Benthic Macroinvertebrate Sample Data
May 2011 April 2012 May 2013

Total Aquatic Insect Taxa Counted 30 37 39
Total Ephemeroptera 548 1,143 1,049
Total Plecoptera 137 77 299
Total Trichoptera 14 26 18
Total Aquatic Diptera 143 254 289
Total Other 79 75 234
% Ephemeroptera 60% 73% 56%
% Plecoptera 15% 4.9% 16%
% Trichoptera 1.5% 1.7% 1.0%
% Aquatic Diptera 16% 16% 15%
% Other 8.6% 4.8% 12%
% EPT 76% 79% 2%
% Chironomidae 11% 15% 14%
Shannon Diversity Score (H) 0.93 0.70 0.84
Evenness Score (E) 0.76 0.57 0.65
Total Aquatic Insects Counted 921 1,573 1,889
Total Terrestrial Insects Counted 1 2 18
Total Insects Counted 922 1,575 1,907
% Sample Aquatic 99.9% 99.9% 99.1%
% Sample Terrestrial 0.1% 0.1% 0.9%
Total Sample Area (mz) 0.558 0.558 0.558
Mean # Aquatic Insects / Sample 154 263 315
1 StDev 86 109 137
Estimated Mean # Aquatic Insects / me 1,651 2,823 3,385
1 StDev 927 1,174 1,471

Juvenile Fish 0 0 14
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Appendix Cl.—East Fork Slate Creek and Upper Slate Creek resident fish capture data and
population estimates by reach, 2011-2013.

Number of Fish Captured

Site Year Species FL (mm) Setl Set2 Set3 Total MLE 95% Cl Precision Power
East Fork Slate Creek 2011 DV 105-140 6 2 2 10 40 n/a
2012 DV 165-175 2 1 2 5 20 n/a n/a
2013 DV 0 0 0 0 0
Upper Slate Creek 2011 DV 35-145 14 12 2 28 120 104-136 13%
2012 DV 60-164 23 14 6 43 192 160-224 17% 0.44
2013 DV 35-190 21 7 2 30 120 --- ---

Note: In 2013, we corrected the 2012 Upper Slate Creek 95% confidence interval in this table.

Appendix C2.—Resident fish capture data and population estimates by reach and habitat type,

2011-2013.
Habitat  Number of Fish Captured

Site Year Species  Type  Setl Set2 Set3 Total MLE 95% CI
East Fork Slate Creek 2011 DV Riffle 3 0 0 3 12
East Fork Slate Creek 2011 DV Pool 3 1 2 6 24
East Fork Slate Creek 2011 DV Glide 0 1 0 1 4
East Fork Slate Creek 2012 DV Riffle 0 0 1 1 4
East Fork Slate Creek 2012 DV Pool 2 1 1 4 16
East Fork Slate Creek 2012 DV Glide 0 0 0 0 0
East Fork Slate Creek 2013 DV Riffle 0 0 0 0 0
East Fork Slate Creek 2013 DV Pool 0 0 0 0 0
East Fork Slate Creek 2013 DV Glide 0 0 0 0 0
Upper Slate Creek 2011 DV Riffle 2 2 0 4 16
Upper Slate Creek 2011 DV Pool 11 9 1 22 88  76-100
Upper Slate Creek 2011 DV Glide 1 1 1 3 12
Upper Slate Creek 2012 DV Riffle 2 4 4 10 40
Upper Slate Creek 2012 DV Pool 20 3 2 25 100 100-100
Upper Slate Creek 2012 DV Glide 1 7 0 8 32
Upper Slate Creek 2013 DV Riffle 4 1 0 5 20
Upper Slate Creek 2013 DV Pool 17 5 1 23 92
Upper Slate Creek 2013 DV Glide 0 1 1 2 8

Note: In 2013, we corrected the 2012 Upper Slate Creek Glide MLE in this table.



Appendix C3.-2013 Upper Slate Creek captured fish length, weight, and condition factor (K)
data.

Upper Slate Creek
Pass# Species FL (mm) Weight (g) K
1 DV 125 18.6 0.95

1 DV 116 13.9 0.89
1 DV 110 14.1 1.06
1 DV 114 13.2 0.89
1 DV 91 8.4 1.11
1 DV 92 8.9 1.14
1 DV 116 17.1 1.10
1 DV 125 20 1.02
1 DV 132 22.9 1.00
1 DV 127 21 1.03
1 DV 84 6.1 1.03
1 DV 70 3.5 1.02
1 DV 101 10.9 1.06
1 DV 96 9.2 1.04
1 DV 85 5.1 0.83
1 DV 62 2.5 1.05
1 DV 86 6.4 1.01
1 DV 76 3.7 0.84
1 DV 65 2.9 1.06
1 DV 67 3.7 1.23
1 DV 60 2.1 0.97
2 DV 35 0.4 0.93
2 DV 62 2.3 0.97
2 DV 105 12.1 1.05
2 DV 56 1.8 1.02
2 DV 74 4.4 1.09
2 DV 61 2.8 1.23
2 DV 190 51.7 0.75
3 DV 126 24.2 1.21
3 DV 151 32.7 0.95

MeanK = 1.02




Appendix C4.-Length frequency diagrams for Dolly Varden char captured at East Fork Slate
Creek, 2011-2013.
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Appendix C5.-Length frequency diagrams for Dolly Varden char captured at Upper Slate Creek,
2011-2013.
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ALS

November 19, 2013 Analytical Report for Service Request No: K1311197

Kate Kanouse

Alaska Department of Fish and Game
Division of Habitat

P.O. Box 110024

Juneau, AK 99811

RE: Kensington Gold Mine Biomonitoring 2013/Coeur Alaska Mining
Dear Kate:

Enclosed are the results of the samples submitted to our laboratory on October 16, 2013. For your
reference, these analyses have been assigned our service request number K1311197.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes, refer
to the certifications section at www.alsglobal.com. All results are intended to be considered in their
entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of less
than the complete report. Results apply only to the items submitted to the laboratory for analysis and
individual items (samples) analyzed, as listed in the report.

Please call if you have any questions. My extension is 3363. You may also contact me via Email at
Lisa.Domenighini@alsglobal.com.

Respectfully submitted,

ALS Group USA Corp. dba ALS Environmental

od Dpmssglies
isa Domenighini
Project Manager

LD/mj Page 1 of 43

ADDRESS 1317 S. 13™ Avenue, Kelso, WA 98626 USA | PHONE +1 360 577 7222 | FAX +1 360 636 1068
ALS Group USA, Corp. Part of the ALS Group An ALS Limited Company

www.alsglobal.com
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LOD
LOQ
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH
tr

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Limit of Detection

Limit of Quantitation

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected lon Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL.
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.
The result is an estimated value.

The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.
See case harrative.
The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.

Organic Data Qualifiers
The result is an outlier. See case narrative.
The control limit criteria is not applicable. See case narrative.
A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range,
but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.



ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

Agency Web Site Number
Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040
A Thsie [B]E http://www.azdhs.gov/lab/license/env.htm AZ0339
Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.ntm 88-0637
California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2286
DOD ELAP http://www.denix.osd.mil/edgw/Accreditation/AccreditedLabs.cfm L12-28
Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412
Georgia DNR http://www.gaepd.org/Documents/techguide_pch.html#cel 881
Hawaii DOH Not available )

http://www.healthandwelfare.idaho.gov/Health/Labs/CertificationDrinkingW
Idaho DHW aterLabs/tabid/1833/Default.aspx -
Indiana DOH http://www.in.gov/isdh/24859.htm C-WA-01
1SO 17025 http://www.pjlabs.com/ L12-27
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
Louisiana DEQ mitSupport/Louisianal_aboratoryAccreditationProgram.aspx 3016
Maine DHS Not available WA0035
Michigan DEQ http://www.michigan.gov/deq/0,1607,7-135-3307_4131 4156---,00.html 9949
Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-368
Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047
Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA35
New Jersey DEP hittp:/fwww.nj.gov/dep/oga/ WA005
North Carolina DWQ http:/fwnww.dwalab.org/ 605
Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801
http://public.health.oregon.gov/LaboratoryServices/Environmental Laborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA200001
South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002
Texas CEQ http://www.tceq.texas.gov/field/ga/env_lab_accreditation.html 1704427-08-TX
Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C1203
Wisconsin DNR http://dnr.wi.gov/ 998386840
Wyoming (EPA Region 8) http://lwww.epa.gov/region8/water/dwhome/wyomingdi.html )
Kelso Laboratory Website www.alsglobal.com NA|

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.caslab.com or at the accreditation bodies web

Site

Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

is offered by that state.




ALS ENVIRONMENTAL

Client: Alaska Department of Fish and Game Service Request No.: K1311197

Project: Kensington Gold Mine Biomonitoring 2013/ Date Received: 10/16/13
Coeur Alaska Mining

Sample Matrix: ~ Animal Tissue

Case Narrative

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report
contains analytical results for samples designated for Tier Il data deliverables. When appropriate to the method,
method blank results have been reported with each analytical test. Additional quality control analyses reported herein
include: Laboratory Duplicate (DUP), Matrix Spike (MS), and Laboratory Control Sample (LCS).

Sample Receipt

Eighteen animal tissue samples were received for analysis at ALS Environmental on 10/16/13. The samples were
received in good condition and consistent with the accompanying chain of custody form. The samples were stored
frozen at —20°C upon receipt at the laboratory.

Total Metals

Matrix Spike Recovery Exceptions:

The control criteria for matrix spike recovery of Aluminum for sample West Fork Slate Creek Sample #1 were not
applicable. The analyzed concentration in the sample was significantly higher than the added spike concentration,
preventing accurate evaluation of the spike recovery.

No other anomalies associated with the analysis of these samples were observed.

] b -
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Greens Creek Biomonitoring 2013

Juvenile Fish for Whole Body Metals

Basis, all samples: Dry Weight, Report %Solids

Requested Analysis: Ag,Cd,Cu,Hg,Pb,Se,Zn

Matrix
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

Whole Bedy
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

Collector
ADF&G
ADF&G
ADF&G
ADF&G
ADF&G
ADF&G

ADF&G
ADF&G
ADF&G
ADF&G
ADF&G
ADF&G

ADF&G
ADF&G
ADF&G
ADF&G
ADF&G
ADF&G

Date
Collected
9/9/2013
9/9/2013
9/9/2013
9/9/2013
9/9/2013
9/9/2013

9/9/2013
9/9/2013
9/9/2013
9/9/2013
9/9/2013
9/16/2013

8/27/2013
8/27/2013
8/27/2013
8/27/2013
8/27/2013
8/27/2013

Sample Number
Lower Slate Creek sample # 1
Lower Slate Creek sample # 2
Lower Slate Creek sample # 3
Lower Slate Creek sample # 4
Lower Slate Creek sample #5

Lower Slate Creek sample # 6

West Fork Slate Creek sample #1
West Fork Slate Creek sample # 2
West Fork Slate Creek sample #3
West Fork Slate Creek sample # 4
West Fork Slate Creek sample #5

West Fork Slate Creek sample #6

Upper Slate Creek sample # 1
Upper Slate Creek sample #2
Upper Slate Creek sample # 3
Upper Slate Creek sample #4
Upper Slate Creek sample # 5
Upper Slate Creek sample # 6

Sample Location

Lower Slate Creek
Lower Slate Creek
Lower Slate Creek
Lower Slate Creek
Lower Slate Creek

Lower Slate Creek

West Fork Slate Creek
West Fork Slate Creek
Waest Fork Slate Creek
West Fork Slate Creek
West Fork Slate Creek
West Fork Slate Creek

Upper Slate Creek
Upper Slate Creek
Upper Slate Creek
Upper Slate Creek
Upper Slate Creek
Upper Slate Creek

Analysis Requested
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn

Ag,AlLCd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,AlLCd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,AlLCd,Cr,Cu,Hg,Ni,Pb,Se, Zn

Ag, Al Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag, Al Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,AlL,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn
Ag,Al,Cd,Cr,Cu,Hg,Ni,Pb,Se,Zn

FK Length

(mm)

125
110
120
110
105
105

125
120
120
105
110
90

125
110
115
105
100
100

Weight
(g}
17.9
8.5
19
15.8
11.8
9.9

24.7
18.1
19.5
12.4
11.9

w1l

18.8
14
14.2
133
8.9
8.7



PC__
Cooler Receipt and Preservation Form

Sepuige Request K13 _ ] _
¥ T’/ Unloaded: |{ §§ Lo z (> By wff{i M,;}

1. Samples were received via?  Mail

DHL PDX Courier Hand Delivered

2. Samples were received in: (circle) / Cooler Box Envelope Other NA
3. Were custody seals on coolers? NA g If yes, how many and where? i" f Y j’zjm
If present, were custody seals intact? {Y; N If present, were they signed and dated? {/}’; N
ﬁ«;zlw | Ccny'ect;ét; VVVRVaw, ";C;)nectéd ‘i‘corr’f ,T{hermomete'r CooierICOC ID Mm ‘  ’ | TraCkmg Number AR Lo
Cooler Temp CoolerTemp TempBlank | TempBlank | Factor | 1D - : NA - INA| Filed

£ i [ & Iy i e
j;§ RS »;, },&‘ N '«3@:115’” o ;é’.a" ({ Y /E L{{

4., Packing material: Inserts ;’Baogtes Bubble Wrap | fGel Packs ,\ WetIce Drylce Sleeves

5. Were custody papers properiy}) ﬁ:dgut (ink, signed, etc. )‘7 ‘ ) NA f ﬁ?\ N
6. Did all bottles arrive in good condition (unbroken)? Indicate in the table below. NA ‘;*’M“NY;*K N
7. Were all sample labels complete (i.e analysis, preservation, etc.)?v ' NA i% N
8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA iﬁiﬁ N
9.  Were appropriate bottles/containers and volumes received for the tests indicated? ‘ ‘ NA éi\:' ? N
10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below g’; I:Ii[:‘?‘? Y N
11, Were VOA vials received without headspace? Indicate in the table below. ;{F ﬁﬂg\? Y N
12. Was C12/Res negative? ;ﬁf Y N
Bample [D-on Bottle : ‘Sample 1D on COC 3 Identified by:
: ‘ Buttle‘Céun{ |out of{Head-| ! Volume | Reagent Lot ,
Sample ID . Bottle Type Temp |space |Broke| pH Reagent added Number Initials | Time

Notes, Discrepancies, & Resolutions:

Page of




ALS Group USA, Corp.

dba ALS Environmental
Analytical Report

Client: Alaska Department of Fish and Game
Project: Kensington Gold Mine Biomonitoring 2013/Coeur Alaska Mining
Sample Matrix:  Animal tissue
Mercury, Total
Prep Method: METHOD

Analysis Method: 1631E
Test Notes:

Dilution
Sample Name Lab Code MRL Factor
Lower Slate Creek Sample #1 K1311197-001 4.9 100
Lower Slate Creek Sample #2 K1311197-002 4.9 100
Lower Slate Creek Sample #3 K1311197-003 4.9 100
Lower Slate Creek Sample #4 K1311197-004 5.0 100
Lower Slate Creek Sample #5 K1311197-005 4.9 100
Lower Slate Creek Sample #6 K1311197-006 5.0 100
West Fork Slate Creek Sample #1 ~ K1311197-007 4.9 100
West Fork Slate Creek Sample #2  K1311197-008 4.8 100
West Fork Slate Creek Sample #3 ~ K1311197-009 4.9 100
West Fork Slate Creek Sample #4  K1311197-010 5.0 100
West Fork Slate Creek Sample #5  K1311197-011 4.9 100
West Fork Slate Creek Sample #6 ~ K1311197-012 5.0 100
Upper Slate Creek Sample #1 K1311197-013 4.9 100
Upper Slate Creek Sample #2 K1311197-014 5.0 100
Upper Slate Creek Sample #3 K1311197-015 4.9 100
Upper Slate Creek Sample #4 K1311197-016 4.8 100
Upper Slate Creek Sample #5 K1311197-017 5.0 100
Upper Slate Creek Sample #6 K1311197-018 5.0 100
Method Blank 1 K1311197-MB1 5.0 20
Method Blank 2 K1311197-MB2 5.0 20
Method Blank 3 K1311197-MB3 5.0 20

K1311197icp.bsl - Sample 11/19/13

Date

Extracted Analyzed

11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13
11/14/13

Service Request:
Date Collected:
Date Received:

Units:
Basis:
Date
Result
11/17/13 234
11/17/13 263
11/17/13 169
11/17/13 265
11/17/13 361
11/17/13 255
11/17/13 177
11/17/13 158
11/17/13 245
11/17/13 137
11/17/13 276
11/17/13 129
11/17/13 178
11/17/13 143
11/17/13 123
11/17/13 180
11/17/13 134
11/17/13 115
11/17/13 ND
11/17/13 ND
11/17/13 ND

K1311197
08/27-09/16/13
10/16/13

ng/g
Dry

Result
Notes

Page No.:



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
Client: Alaska Department of Fish and Game Service Request: K1311197
Project: Kensington Gold Mine Biomonitoring 2013/Coeur Alaska Mining Date Collected: 09/09/13
Sample Matrix: Animal tissue Date Received: 10/16/13

Date Extracted: 11/14/13
Date Analyzed: 11/17/13

Matrix Spike/Duplicate Matrix Spike Summary

Total Metals
Sample Name: West Fork Slate Creek Sample #1 Units: ng/g
Lab Code: K1311197-007MS, K1311197-007MSD Basis: Dry
Test Notes:
Percent Recovery
CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance  Percent Result
Analyte Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference  Notes
Mercury METHOD 1631E 49 240 244 177 390 368 89 78 70-130 13

K1311197icp.bsl - DMS 11/19/13 Page No.:

10



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
Client: Alaska Department of Fish and Game Service Request: K1311197
Project: Kensington Gold Mine Biomonitoring 2013/Coeur Alaska Mining Date Collected: 08/27/13
Sample Matrix: Animal tissue Date Received: 10/16/13

Date Extracted: 11/14/13
Date Analyzed: 11/17/13

Matrix Spike/Duplicate Matrix Spike Summary

Total Metals
Sample Name: Upper Slate Creek Sample #3 Units: ng/g
Lab Code: K1311197-015MS K1311197-015MSD Basis: Dry
Test Notes:
Percent Recovery
CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance  Percent Result
Analyte Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference  Notes
Mercury METHOD 1631E 50 248 249 123 371 349 100 91 70-130 10

K1311197icp.bs1 - DMS (2) 11/19/13 Page No.:

1"



Client:
Project:
LCS Matrix:

Sample Name:

Test Notes:

Analyte

Mercury

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Alaska Department of Fish and Game
Kensington Gold Mine Biomonitoring 2013/Coeur Alaska Mining

Water Date Received:
Date Extracted:
Date Analyzed:
Ongoing Precision and Recovery (OPR) Sample Summary
Total Metals
Ongoing Precision and Recovery (Initial) Units:
Basis:
CAS
Percent
Recovery
Prep Analysis  True Percent Acceptance
Method  Method  Value Result Recovery Limits
METHOD 1631E 5.00 6.10 122 70-130

K1311197icp.bsl - OPR (lcsw) 11/19/13

12

Service Request:
Date Collected:

K1311197
NA

NA

NA
11/17/13

ng/g
NA

Result
Notes

Page No.:



Client:
Project:
LCS Matrix:

Sample Name:

Test Notes:

Analyte

Mercury

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Alaska Department of Fish and Game
Kensington Gold Mine Biomonitoring 2013/Coeur Alaska Mining

Water Date Received:
Date Extracted:
Date Analyzed:
Ongoing Precision and Recovery (OPR) Sample Summary
Total Metals
Ongoing Precision and Recovery (Final) Units:
Basis:
CAS
Percent
Recovery
Prep Analysis  True Percent Acceptance
Method  Method  Value Result Recovery Limits
METHOD 1631E 5.00 3.74 75 70-130

K1311197icp.bs1 - OPR (lcsw) (2) 11/19/13

13

Service Request:
Date Collected:

K1311197
NA

NA

NA
11/17/13

ng/g
NA

Result
Notes

Page No.:



Client:
Project:
LCS Matrix:

Sample Name:

Lab Code:
Test Notes:

Source:

Analyte

Mercury

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
Alaska Department of Fish and Game

Kensington Gold Mine Biomonitoring 2013/Coeur Alaska Mining
Animal tissue

Quality Control Sample (QCS) Summary

Total Metals
Quality Control Sample
TORT-2
Prep Analysis  True Percent
Method  Method  Value Result Recovery
METHOD 1631E 270 251 93

K1311197icp.bs1 - QCS (icv) 11/19/13

14

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

CAS
Percent
Recovery
Acceptance
Limits

70-130

K1311197

NA

NA

11/14/13

11/17/13

ng/g

Dry
Result
Notes

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
Now part of the ALS Group

Analytical Report

Client: Alaska Department of Fish and Game
Project: Kensington Gold Mine Biomonitoring 2013/Coeur Alaska Mining
Sample Matrix:  Tissue

Service Request: K1311197
Date Collected: 08/27-09/16/13
Date Received: 10/16/13

Moisture
Prep Method: NONE Units: PERCENT
Analysis Method:  Freeze Dry Basis: Wet
Test Notes:
Date Result
Sample Name Lab Code Analyzed Result Notes
Lower Slate Creek Sample #1 K1311197-001 10/23/13 78.9
Lower Slate Creek Sample #2 K1311197-002 10/23/13 79.3
Lower Slate Creek Sample #3 K1311197-003 10/23/13 76.9
Lower Slate Creek Sample #4 K1311197-004 10/23/13 82.2
Lower Slate Creek Sample #5 K1311197-005 10/23/13 78.7
Lower Slate Creek Sample #6 K1311197-006 10/23/13 79.5
West Fork Slate Creek Sample #1 ~ K1311197-007 10/23/13 74.1
West Fork Slate Creek Sample #2  K1311197-008 10/23/13 76.6
West Fork Slate Creek Sample #3 ~ K1311197-009 10/23/13 77.1
West Fork Slate Creek Sample #4  K1311197-010 10/23/13 73.3
West Fork Slate Creek Sample #5  K1311197-011 10/23/13 76.6
West Fork Slate Creek Sample #6 ~ K1311197-012 10/23/13 745
Upper Slate Creek Sample #1 K1311197-013 10/23/13 78.0
Upper Slate Creek Sample #2 K1311197-014 10/23/13 76.9
Upper Slate Creek Sample #3 K1311197-015 10/23/13 77.4
Upper Slate Creek Sample #4 K1311197-016 10/23/13 78.3
Upper Slate Creek Sample #5 K1311197-017 10/23/13 77.8
Upper Slate Creek Sample #6 K1311197-018 10/23/13 76.9
K1311197icp.sp2 - Sample 11/19/13 Page No.:

15



COLUMBIA ANALYTICAL SERVICES, INC.

Now part of the ALS Group
QA/QC Report

Client: Alaska Department of Fish and Game
Project: Kensington Gold Mine Biomonitoring 2013/Coeur Alaska Mining
Sample Matrix: Tissue

Duplicate Summary

Sample Name:  West Fork Slate Creek Sample #1

Lab Code: K1311197-007D
Test Notes:
Duplicate
Prep Analysis Sample Sample
Analyte Method Method Result Result
Moisture NA Freeze Dry 74.1 725

K1311197icp.sp2 - DUP 11/19/13

16

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

Relative
Percent

Average Difference

73.3

2

K1311197
09/09/13
10/16/13
NA
10/23/13

PERCENT
Wet

Result
Notes

Page No.:



Client:
Project Name:
Project No.:

ALS Group USA, Corp.

dba ALS Environmental

- Cover Page -

INORGANIC ANALYSIS DATA PACKAGE

Alaska Department of Fish and Game
Kensington Gold Mine Biomonitoring 2013
Coeur Alaska Minina

Service Request: K1311197

Comments:

Sample Name:
Lower Slate Creek Sample #1

Lab Code:

K1311197-001

Lower Slate Creek Sample #2

K1311197-002

Lower Slate Creek Sample #3

K1311197-003

Lower Slate Creek Sample #4

K1311197-004

Lower Slate Creek Sample #5

K1311197-005

Lower Slate Creek Sample #6

K1311197-006

West Fork Slate Creek Sample #1

K1311197-007

West Fork Slate Creek Sample #1D

K1311197-007D

West Fork Slate Creek Sample #1S

K1311197-007S

West Fork Slate Creek Sample #2

K1311197-008

West Fork Slate Creek Sample #3

K1311197-009

West Fork Slate Creek Sample #4

K1311197-010

West Fork Slate Creek Sample #5

K1311197-011

West Fork Slate Creek Sample #6

K1311197-012

Upper Slate Creek Sample #1

K1311197-013

Upper Slate Creek Sample #2

K1311197-014

Upper Slate Creek Sample #2D

K1311197-014D

Upper Slate Creek Sample #2S

K1311197-014S

Upper Slate Creek Sample #3

K1311197-015

Upper Slate Creek Sample #4

K1311197-016

Upper Slate Creek Sample #5

K1311197-017

Upper Slate Creek Sample #6

K1311197-018

Method Blank

K1311197-MB

17



ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 09/09/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: Lower Slate Creek Sample #1 Lab Code: K1311197-001
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 367
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.47
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 4.3
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 5.6
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.07
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 2.2
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 3.8
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.07
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 235

Comments:

Form 1 - 1IN
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ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 09/09/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: Lower Slate Creek Sample #2 Lab Code: K1311197-002
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 212
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.39
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 1.0
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 3.6
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.08
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 0.6
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 4.0
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.03
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 216

Comments:

Form 1 - 1IN
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ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 09/09/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: Lower Slate Creek Sample #3 Lab Code: K1311197-003
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 33.7
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.36
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 1.5
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 3.2
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 0.7
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 3.4
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 215

Comments:

Form 1 - 1IN
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ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197
Project No.: Coeur Alaska Mining Date Collected: 09/09/13
Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Lower Slate Creek Sample #4 Lab Code: K1311197-004
Analysis Dilution Date Date
Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 305
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.74
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 2.2
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 16.7
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.15
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 1.3
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 3.9
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.34
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 262
Comments:

Form 1 - 1IN
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ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 09/09/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: Lower Slate Creek Sample #5 Lab Code: K1311197-005
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 1.9 5.0 10/30/13 | 11/06/13 25.1
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.28
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 1.1
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 3.4
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.11
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 0.6
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 4.3
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.03
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 221

Comments:

Form 1 - 1IN
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ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 09/09/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: Lower Slate Creek Sample #6 Lab Code: K1311197-006
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 23.8
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.44
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 0.7
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 4.3
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.04
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 0.4
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 3.9
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.05
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 215

Comments:

Form 1 - 1IN
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ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197
Project No.: Coeur Alaska Mining Date Collected: 09/09/13
Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: West Fork Slate Creek Sample #1  Lab Code: K1311197-007
Analysis Dilution Date Date
Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 38.6 100.0 10/30/13 | 11/07/13 5200
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.29
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 45.9
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 13.2
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 1.55
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 24.4
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 2.5
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.05
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 175
Comments:

Form 1 - 1IN
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ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 09/09/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: West Fork Slate Creek Sample #2  Lab Code: K1311197-008
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 87.2
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.17
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 2.4
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 5.0
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.06
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 1.1
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 3.1
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.07
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 196

Comments:

Form 1 - 1IN
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ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 09/09/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: West Fork Slate Creek Sample #3  Lab Code: K1311197-009
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 190
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.18
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 2.3
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 4.1
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.06
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 1.3
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 3.7
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.04
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 182

Comments:

Form 1 - 1IN
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ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197
Project No.: Coeur Alaska Mining Date Collected: 09/09/13
Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: West Fork Slate Creek Sample #4  Lab Code: K1311197-010
Analysis Dilution Date Date
Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 39.4 100.0 10/30/13 | 11/07/13 5800
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.20
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 37.9
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 11.9
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.92
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 20.7
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 2.3
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.04
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 173
Comments:

Form 1 - 1IN
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ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 09/09/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: West Fork Slate Creek Sample #5 Lab Code: K1311197-011
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 38.4 100.0 10/30/13 | 11/07/13 4270
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.27
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 18.5
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 8.7
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.65
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 11.4
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 3.2
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.04
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 200

Comments:

Form 1 - 1IN
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INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 09/16/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: West Fork Slate Creek Sample #6 Lab Code: K1311197-012
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 45.1
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.16
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 0.2
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 3.1
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.03
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 0.2
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 3.3
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.03
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 138

Comments:

Form 1 - 1IN
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ALS GrouB USA, Corp.

dba ALS Envifonmental

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 08/27/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: Upper Slate Creek Sample #1 Lab Code: K1311197-013
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 178
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.09
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 2.6
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 2.6
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.03
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 1.2
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 4.1
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 143

Comments:

Form 1 - 1IN
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INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 08/27/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: Upper Slate Creek Sample #2 Lab Code: K1311197-014
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 70.8
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.08
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 1.7
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 4.3
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 0.8
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 4.6
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.03
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 148

Comments:

Form 1 - 1IN

31




ALS GrouB USA, Corp.

dba ALS Envifonmental
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INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 08/27/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: Upper Slate Creek Sample #3 Lab Code: K1311197-015
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 212
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.05
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 2.6
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 3.3
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.03
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 1.2
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 3.8
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 164

Comments:

Form 1 - 1IN
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INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197
Project No.: Coeur Alaska Mining Date Collected: 08/27/13
Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Upper Slate Creek Sample #4 Lab Code: K1311197-016
Analysis Dilution Date Date
Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 35.4
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.05
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 2.5
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 4.5
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 1.2
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 4.3
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 159
Comments:

Form 1 - 1IN
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INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 08/27/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: Upper Slate Creek Sample #5 Lab Code: K1311197-017
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 151
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.11
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 1.5
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 4.0
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 0.7
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 4.9
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 142

Comments:

Form 1 - 1IN
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INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected: 08/27/13

Project Name: Kensington Gold Mine Biomonitori Date Received: 10/16/13

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: Upper Slate Creek Sample #6 Lab Code: K1311197-018
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result
Aluminum 200.8 1.9 5.0 10/30/13 | 11/06/13 76.2
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.11
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 1.3
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 3.3
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 0.5
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 4.2
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 130

Comments:

Form 1 - 1IN
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INORGANIC ANALYSIS DATA PACKAGE

Client: Alaska Department of Fish and Ga Service Request: K1311197

Project No.: Coeur Alaska Mining Date Collected:

Project Name: Kensington Gold Mine Biomonitori Date Received:

Matrix: TISSUE Units: mg/Kg

Basis: DRY
Sample Name: Method Blank Lab Code: K1311197-MB
Analysis Dilution Date Date

Analyte Method MRL Factor |[Extracted | Analyzed Result C
Aluminum 200.8 2.0 5.0 10/30/13 | 11/06/13 2.0 U
Cadmium 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02| U
Chromium 200.8 0.2 5.0 10/30/13 | 11/06/13 0.2 U
Copper 200.8 0.1 5.0 10/30/13 | 11/06/13 0.1| U
Lead 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02| U
Nickel 200.8 0.2 5.0 10/30/13 | 11/06/13 0.2 U
Selenium 200.8 1.0 5.0 10/30/13 | 11/06/13 1.0] U
Silver 200.8 0.02 5.0 10/30/13 | 11/06/13 0.02( U
Zinc 200.8 0.5 5.0 10/30/13 | 11/06/13 0.5| U

Comments:

Form 1 - 1IN
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ALS Group USA, Corp.

dba ALS Environmental

Metals
-5BA -
SPIKE SAMPLE RECOVERY
Client: Alaska Department of Fish and Ga Service Request: K1311197
Project No.: Coeur Alaska Mining Units: MG/KG
Project Name: Kensington Gold Mine Biomonitori Basis: DRY
Matrix: TISSUE
Sample Name: West Fork Slate Creek Samp Lab Code: K1311197-007S
Control Spike Sample Spike
Analyte Limit %R Result C| Resutt © Added %R Q Method
Aluminum 5603.8| | 5198.2] 196.6 206.3 200.8
Cadmium 70 - 130 5.20| | 0.29] 4.91 100.0 200.8
Chromium 70 - 130 63.1| | 45_9| 19.7 87.3 200.8
Copper 70 - 130 36.2| | 13.2| 24.6 93.5 200.8
Lead 70 - 130 44.01| | 1.55| 49.15 86.4 200.8
Nickel 70 - 130 72.5| | 24.4| 49.1 98.0 200.8
Selenium 70 - 130 19.0| | 2.5] 16.4 100.6 200.8
Silver 70 - 130 4.89| | 0.05]| 4.91 98.6 200.8
Zinc 70 - 130 221.7| | 175.3]| 49.1 94.5 200.8

An empty field in the Control Limit column indicates the control limit is not applicable

Form V (PART 1) - IN
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ALS Group USA, Corp.

dba ALS Environmental

Metals
-5BA -
SPIKE SAMPLE RECOVERY
Client: Alaska Department of Fish and Ga Service Request: K1311197
Project No.: Coeur Alaska Mining Units: MG/KG
Project Name: Kensington Gold Mine Biomonitori Basis: DRY
Matrix: TISSUE
Sample Name: Upper Slate Creek Sample # Lab Code: K1311197-014S
Control Spike Sample Spike
Analyte Limit %R Result C| Resutt © Added %R Method
Aluminum 70 - 130 294.1| | 70.8]| 197.5 113.1 200.8
Cadmium 70 - 130 5.35| | 0.08]| 4.94 106.7 200.8
Chromium 70 - 130 22.6| | 1.7] 19.7 106.1 200.8
Copper 70 - 130 28.4| | 4.3] 24.7 97.6 200.8
Lead 70 - 130 42.31| | 0.02| U 49.37 85.7 200.8
Nickel 70 - 130 51.5| | 0.8] 49.4 102.6 200.8
Selenium 70 - 130 23.5| | 4.6] 16.5 114.5 200.8
Silver 70 - 130 5.10| | 0.03] 4.94 102.6 200.8
Zinc 70 - 130 201.9( | 147.5]| 49_4 110.1 200.8

An empty field in the Control Limit column indicates the control limit is not applicable

Form V (PART 1) - IN
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DUPLICATES
Client: Alaska Department of Fish and Ga Service Request: K1311197
Project No.: Coeur Alaska Mining Units: MG/KG
Project Name: Kensington Gold Mine Biomonitori Basis: DRY
Matrix: TISSUE
Sample Name: West Fork Slate Creek Sam Lab Code: K1311197-007D
Control _
Analyte Limit Sample (S) C Duplicate (D) C RPD Q Method
Aluminum 30 5198.2 | 5421.3 4.2 | 200.8
Cadmium 30 0.29| 0.29 0.0 | 200.8
Chromium 30 45.9| 44.0 4.2 | 200.8
Copper 30 13.2| 14.2 7.3 | 200.8
Lead 30 1.55| 1.58 1.9 |  200.8
Nickel 30 24.4| 24.6 0.8 | 200.8
Selenium 2.5 2.5 0.0 | 200.8
Silver 0.05 | 0.04 22.2 | 200.8
Zinc 30 175.3 ]| 170.6 2.7 | 200.8

An empty field in the Control Limit column indicates the control limit is not applicable.

Form VI - IN
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-6-
DUPLICATES
Client: Alaska Department of Fish and Ga Service Request: K1311197
Project No.: Coeur Alaska Mining Units: MG/KG
Project Name: Kensington Gold Mine Biomonitori Basis: DRY
Matrix: TISSUE
Sample Name: Upper Slate Creek Sample Lab Code: K1311197-014D
Control _
Analyte Limit Sample (S) C Duplicate (D) C RPD Q Method
Aluminum 30 70.8| 73.0 3.1 | 200.8
Cadmium 0.08| 0.08 0.0 | 200.8
Chromium 30 1.7] 1.5 12.5 | 200.8
Copper 30 4.3 4.3 0.0 | 200.8
Lead 0.02| U 0.02 | U | 200.8
Nickel 0.8 0.8 0.0 | 200.8
Selenium 4.6 | 4.5 2.2 | 200.8
Silver 0.03| 0.04 28.6 | 200.8
Zinc 30 147.5| 149.5 1.3 | 200.8

An empty field in the Control Limit column indicates the control limit is not applicable.
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LABORATORY CONTROL SAMPLE

Client: Alaska Department of Fish and Ga Service Request: K1311197
Project No.: Coeur Alaska Mining
Project Name: Kensington Gold Mine Biomonitori
Aqueous LCS Source: CAS MIXED Solid LCS Source:
Aqueous (ug/L) Solid (mg/kgQ)

Analyte True Found %R True Found c Limits %R
| Aluminum | 2000.0]  1956.9] 97.8| | | | I | |
| Cadmium | 50.0 49.6 | 99.2| I | | I I |
| Chromium | 200.0| 203.7 [101.8 | I | | I I |
| Copper | 250.0| 248.7 | 99.5 | | | | I I |
| Lead | 500.0| 491.8 | 98.4 | | | | I I |
| Nickel | 500.0| 504.4 [100.9 | | | | I | |
| Sefenium | 167.0| 151.9| 91.0 | | | | I I |
| Silver | 50.0| 51.1(102.2 | | | | I I |
[ Zinc | 500.0 506.9 [101.4 | I || I | |

Form VII - IN
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Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Source:

Analyte

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Alaska Department of Fish and Game Service Request:
Kensington Gold Mine Biomonitoring 2013/Coeur Alaska Mining Date Collected:
Tissue Date Received:

Date Extracted:

Date Analyzed:

Standard Reference Material Summary
Total Metals
Standard Reference Material Units:
K1311197-SRM1 Basis:
N.R.C.C. Dorm-3
Prep  Analysis True Percent Control

Method Method Value Result Recovery Limits

PSEP Tissue  200.8 6.88 6.79 99 5.26 - 8.62
PSEP Tissue 200.8 0.29 0.30 103 0.216-0.372
PSEP Tissue  200.8 1.89 1.85 98 1.38-2.47
PSEP Tissue 200.8 155 15.0 97 119-194
PSEP Tissue  200.8 0.395 0.290 73 0.276 - 0.534
PSEP Tissue  200.8 1.28 1.43 112 0.83-1.82
PSEP Tissue 200.8 51.3 53.8 105 38.6 - 65.3

K1311197ICP.spl - DORM3 11/07/13

42

K1311197
NA

NA
10/30/13
11/06/13

mg/Kg (ppm)
Dry

Result
Notes
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Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Source:

Analyte

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Zinc

ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Alaska Department of Fish and Game Service Request:
Kensington Gold Mine Biomonitoring 2013/Coeur Alaska Mining Date Collected:
Tissue Date Received:

Date Extracted:

Date Analyzed:

Standard Reference Material Summary
Total Metals
Standard Reference Material Units:
K1311197-SRM2 Basis:
N.R.C.C. Tort-2
Prep  Analysis True Percent Control

Method Method Value Result Recovery Limits

PSEP Tissue  200.8 21.6 22.5 104 15.8-28.1
PSEP Tissue 200.8 26.7 28.9 108 20.9-32.8
PSEP Tissue  200.8 0.77 0.63 82 0.5-11

PSEP Tissue 200.8 106 103 97 77-139

PSEP Tissue  200.8 0.35 0.35 100 0.18-0.58
PSEP Tissue  200.8 2.5 2.2 88 1.85-3.23
PSEP Tissue  200.8 5.63 6.46 115 3.97-7.56
PSEP Tissue  200.8 180 199 111 139-223

K1311197ICP.spl - TORT2 11/07/13

43

K1311197
NA

NA
10/30/13
11/06/13

mg/Kg (ppm)
Dry

Result
Notes

Page No.:






APPENDIX E: SEDIMENT METALS CONCENTRATIONS &
TOXICITY LAB REPORTS






Appendix E1.—Kensington Gold Mine stream sediment composition for samples collected 2011-2013.

Particle Size Data®

% Course % 9% Total Acid Volatile % Total

Sample % % %  material Total Volatile Sulfide Organic

Site Date Sand Sitt Clay (>2mm) Texture Solids Solids  (umoles/g) Carbon”
Lower Slate Creek 10/03/11 94.0 4.0 2.0 0.44  sand 78.00 3.38 <0.55 2.04
Lower Slate Creek 07/03/12 98.0 ND 2.0 0.13 sand 79.22 3.37 0.99 1.67
Lower Slate Creek 07/02/13 96.0 2.0 2.0 <0.05 sand 74.57 1.63 1.84 1.67
East Fork Slate Creek 10/03/11 86.0 4.0 10.0 1.65 loamy sand  60.17 7.81 <0.55 11.00
East Fork Slate Creek 07/10/12  26.0 34.0 40.0 ND  clay 23.72 28.54 1.10 16.70
East Fork Slate Creek 07/01/13 82.0 12.0 6.0 <0.05 loamy Sand  43.66 13.30 5.20 18.30
West Fork Slate Creek 07/02/13  96.0 2.0 2.0 0.17 sand - - 3.75 <0.09
Upper Slate Creek 10/06/11 94.0 20 4.0 ND  sand 72.10 4.12 1.39 5.46
Upper Slate Creek 07/02/12 98.0 ND 2.0 0.32 sand 79.58 2.90 1.35 3.74
Upper Slate Creek 07/01/13 96.0 ND 4.0 0.15 sand 74.21 2.73 <1.40 5.50
Lower Johnson Creek 10/03/11 96.0 2.0 2.0 ND  sand 74.28 2.01 <0.55 0.89
Lower Johnson Creek 07/02/12 92.0 ND 8.0 ND  sand 77.67 2.55 1.05 1.19
Lower Johnson Creek 07/01/13 96.0 2.0 2.0 0.28  sand 73.21 0.90 <1.40 1.08
Lower Sherman Creek 10/04/11 96.0 2.0 2.0 0.11 sand 73.15 2.75 1.50 0.54
Lower Sherman Creek 07/03/12 96.0 ND 4.0 0.09 sand 78.55 3.05 <0.55 0.82
Lower Sherman Creek 07/01/13 96.0 2.0 2.0 0.58 sand 75.66 0.75 <1.40 0.61
Middle Sherman Creek 10/03/11  96.0 2.0 2.0 0.22 sand 72.45 2.82 1.01 1.17
Middle Sherman Creek 07/03/12  96.0 ND 4.0 0.44  sand 77.09 4.10 0.93 1.05
Upper Sherman Creek 07/01/13 940 2.0 4.0 0.35 sand - - 2.29 <0.09

% Particle size determined by ASTM Method D422 and Modified ASA 15-5.
> Total Organic Carbon (dry) determined by the Walkley Black Method.
ND = not detected at the method detection limit.



Appendix E2.—Kensington Gold Mine stream sediment metals, As and Se concentrations for samples collected 2011-2013.

Analytical Data (mg/kg dry weight)®
Site Sample Date Al Ag As Cd Cr Cu Hg Ni Pb Se Zn
Lower Slate Creek 10/03/11 13,600 0.134 16.2 146 29.4 56.7 0.0502 474 7.79 0.720 220
Lower Slate Creek 07/03/12 13,600 0.145 931 122 320 50.7 0.0994 432 845 <0.170 200
Lower Slate Creek 07/02/13 12300 0.168 23.7 129 945 56.7 00402 734 914 194 205
East Fork Slate Creek  10/03/11 20,100 0.233 30.0 209 295 884 0.0692 143 850 141 1360
East Fork Slate Creek  07/10/12 15300 0.513 24.0 232 389 159.0 0.3270 153 14.2 0.934 1,490
East Fork Slate Creek  07/01/13 13900 0.334 422 139 327 734 00774 798 125 479 844
West Fork Slate Creek  07/02/13 11,100 0.123 11.1 0.694 24.8 49.8 0129 555 7.79<0.0191 153
Upper Slate Creek 10/06/11 22500 0.120 17.9 0.722 127 53.4 <0.0489 875 3.37 0.809 130
Upper Slate Creek 07/02/12 20,300 0.132 14.4 0776 125 554 0.0625 784 4.05 0.606 134
Upper Slate Creek 07/01/13 14600 0.131 135 0.750 101 44.6 <0.0380 55.0 270 321 105
Lower Johnson Creek  10/03/11 13,100 0.164 16.2 0.238 315 73.1 <0.0386 27.3 9.76 <0.181 93.3
Lower Johnson Creek  07/02/12 13,100 0.342 12.8 0.250 355 76.8 0.1190 234 9.45 <0.167 97.3
Lower Johnson Creek  07/01/13 10,300 0.269 11.9 0.492 24.4 56.1 <0.0354 15.7 8.00 <0.163 121
Lower Sherman Creek 10/04/11 18,200 0.137 289 0.389 46.2 94.0 <0.0455 459 6.70 <0.178 110
Lower Sherman Creek 07/03/12 17900 0.289 24.3 0.578 51.4 79.1 0.0681 40.2 8.43 <0.174 128
Lower Sherman Creek 07/01/13 15400 0.306 254 0.390 37.4 69.4 <0.0384 309 739 177 111
Middle Sherman Creek  10/03/11 19,000 0.633 55.7 0.175 43.4 97.1 <0.0412 44.0 17.3 <0.182 120
Middle Sherman Creek 07/03/12 18800 0.225 56.1 0.269 48.1 875 0.0581 39.3 11.3 <0.170 124
Upper Sherman Creek  07/01/13 16,700 0.203 419 0.238 409 61.0 <0.0377 33.1 575 0.433 943

8 As, Cd, Cr, Cu, Pb, Ni, Se and Ag was determined using SW-846 Method 6020, Al and Zn was determined using SW-846
Method 6010B, and Hg was determined using method SW-846 7471B.
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Environmental Toxicology

4303 West LaPorte Avenue, Fonrt Colling, Colorado 80521-2154
T 970.416.0316 F 970.490.2963 www.ascom.com

November 1, 2013

Kevin Eppers

Coeur Alaska Inc.
Kensington Gold Mine
3031 Clinton Drive
Suite 202

Juneau AK 99801

Subject: Resuits of Chironomus dilutus_ sediment toxicity test

Dear Mr. Eppers:

Attached is a copy of the report for the sediment toxicity test conducted with Chironomus dilutus
using sediment collected from five different sites. There were no statistically significant survival
or growth (ash-free dry weight) effects in any of the five sampling sites. The analytical data
including total metals, total organic carbon, and grain size determination and total solids and total
suspended solids are included in this report.

We greatly appreciate the opportunity to complete this study for Coeur Alaska inc.. Please do
not hesitate to call us if you have any questions. :

Sincerely,

Amber Potts /I(:{;n: B. Naddy, Ph.D.

Data Analyst Study Director / Environmental Tox1cologrst
amber.potts @aecom.com rami.naddy @aecom.com

Attachment:
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Report of Short-Term Toxicity of Whole Sediment to Chironomus dilutus

Project IDs: 60297514-100-(112-116)
September 2013

Sponsor and Laboratory Information

Sponsor

Coeur Alaska Inc.
Kensington Gold Mine
3031 Clinton Drive
Suite 202

Juneau, Alaska 99801

Project Officer

Kevin Eppers (907) 523-3328

Testing Facility

AECOM Environment

4303 West LaPorte Ave.

Fort Collins Environmental Toxicology Laboratory

Fort Collins, CO 80521
Fax: (970) 490-2963
State of Florida NELAP Laboratory ID: E87972

Study Director

Rami B. Naddy, Ph.D. (970) 416-0916 email: rami.naddy@aecom.com

Report Author | Amber Potts (970) 416-0916 email: amber.potts@aecom.com

Test Information

Test Short-term chronic screening toxicity test of sediment

Basis USEPA (2000) and ASTM (2012)

Test Period September 10, 2012 @ 1350-1450 to September 20, 2013 @ 0830-1535
Test Length 10 days

Species Chironomus dilutus

Test Material

Whole sediment

Sediment ID

Sample ID AECOM Laboratory ID
LSH 26894
LJC 26895
USC 26896
EFSC 26897
LSC 26898

Control Sediments

Silica Sand, Formulated Sediment

Overlying water

Moderately hard reconstituted water prepared according to USEPA
(2002), augmented with approximately 50 mg/L CI" (as NaCl)

Test Concentrations | 0 (control) and 100% of each test sediment

e Results described in this report apply only to the samples submitted to the laboratory and
analyzed, as listed in the report

e Testresults comply with NELAC standards. Reports are intended to be considered in their
entirety; AECOM is not responsible for consequences arising from use of a partial report

e This reportc

ontains 8 pages plus 3 appendices

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 1 of 8




AECOM Environment 60297514-100-(112-116)

Sediment Collection and Receipt

Sample ID | Collection Date and Time AECOM No. RDS::Géi([))ft A;I'r?\;r;t).(oag)a
LSH 07/01/13 @ 0900 26894 07/10/13
LJC 07/01/13 @ 1100 26895 07/10/13
usc 07/01/13 @ 1300 26896 07/10/13 3.8
EFSC 07/01/13 @ 1500 26897 07/10/13
LSC 07/02/13 @ 1000 26898 07/10/13

& Air temperature of cooler
Note: See Appendix A for copies of chain of custody records

Control Sediment

The primary control sediment was coarse silica sand, obtained from a local commercial supplier
(manufactured by Unimin® Corporation). A second control sediment with a smaller grain size
and higher organic matter content (Kemble et al. 1999) was prepared in the laboratory and used
in the study. The composition of the formulated sediment is given in the following table. While
the sand control was the primary control used to compare to site sediments, using two controls
allows for a comparison of the potential response of the organisms.

Composition of Laboratory Formulated Sediment (Control)

Material Source Pre-Treatment Weight (9)
Coarse Unimin Corporation, Rinsed with gentle mixing in deionized 1242
Quartz Sand Emmett, ID water until water ran clear. Dried in oven.
Silt/Clay Mozel, St. Louis, MO. None 219
(ASP400) Distributor = Englehardt
. Grey Rock Clay Center,

Dolomite yFt. Collins,yCO. None 7.5
a-cellulose Sigma None 77.3
Humic Acid Fluka None 0.150

Total 1545.95

Initial Overlying Water Characterization

Batch No H Hard. Alk. Spec. Cond. TRC NH3-N cr
| P (mg/L)? (mg/L)? (uS/cm) (mg/L)" (mg/L)° (mg/L)
10831 8.1 84 58 451 <0.02 <1.0 49.2

® As CaCO3
® Total residual chlorine
®Measured in source water

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 2 of 8
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Test Sediment Preparation

Sample ID

Date Homogenized Time Homogenized

Sand Control

Formulated Sediment

LSH

LJC

usc

EFSC

LSC

1515 -1518
1416 - 1421
1425 - 1429
1455 — 1458
1504 — 1507
1444 — 1448
1434 — 1437

September 9, 2013

Overlying water was added to the sand control and formulated sediment during the
homogenization process to wet both controls prior to placement in test chambers. Before,
during, and after homogenization, any noticeable debris (including sticks and other plant
material) and large stones were removed from the test sediment and discarded.

Test Conditions

Test Type

Static sediment with continuous replacement of overlying water

Test Duration

10 days

Overlying Water Delivery
System

Continuous renewal (flow-through)?

Test Endpoints

Survival, AFDWP" per original and surviving organism

Test Chambers

500 ml glass beakers

Test Sediment Volume 100 ml

Overlying Water Volume 175 ml

Replicates per Treatment 8

Organisms per Replicate 10°

Test Temperature 23+1°C

Lighting Fluorescent, 16 hours light:8 hours dark
Chamber Placement Randomized

Test Sediment Renewal None

Test Overlying Water
Renewal

Approximately two volume additions per test chamber per day

® Ash-Free Dry Weight

@ Continuous replacement via a drip system

° Due to technician error, 15 organisms were inadvertently added to formulated sediment control replicate D.

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited Page 3 0f 8
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Test Organism

From the lot of Chironomus dilutus received for use in the test, 20 were collected, preserved,
and used to determine head capsule widths. The mean head capsule width of lot 13-034 was
0.36 mm and the range was 0.31 to 0.42 mm. The average size of the measured organisms
was in the third instar range of 0.33 to 0.45 (USEPA 2000).

Species and Lot Number Chironomus dilutus, Lot 13-034

Age 3" instar

Source Aquatic BioSystems (ABS), Fort Collins, CO

Moderately Hard Reconstituted Water with added chloride
(49.2 mg/L) as NaCl, RW # 10831

Reference Toxicant Testing | Initiated September 10, 2013 using sodium chloride (NaCl)

Overlying Water

TEST RESULTS

For each test endpoint (survival, AFDW/original organism, and AFDW/surviving organism), the
sand and formulated sediment controls were compared using a t-test. In the past, in situations
where there was not a statistical difference between controls, the results were pooled prior to
comparing to field treatments. Given that there was a statistical difference between the sand
and formulated sediment controls for ash-free dry weight, all comparisons were made against
the sand control because they were similar in soil classification.

Biological Data — Survival and Ash-Free Dry Weights

Ash-Free Dry Weight (mg)
Sample ID Percent Survival Per original Per surviving
organism organism
Sand Control 95.0 0.863 0.888
Formulated Sediment 93.8 1.543 1.658
LSH 95.0 1.082 1.136
LJC 90.0 0.992 1.102
uscC 95.0 1.236 1.304
EFSC 88.8 1.034 1.173
LSC 97.5 1.406 1.441

Note: Analyses were completed using Toxstat Version 3.5 (WEST, Inc. and Gulley 1996). See Appendix B for
test data sheets

None of the field sediments had a significant reduction in response relative to the sand control
endpoints.

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 4 of 8
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Analytical Data

Parameter Sample Identification
Sand | Form. Sed. | LSC LSH LJC USC | EFSC
Metals (mg/kg-dry)?
Aluminum 205N 2,280 N 12,300 N 15,400 N 10,300 N 14,600 N 13,900 N
Chromium 587 J 10.0 94.5 37.4 24.4 101 32.7
Zinc 4.09J 542 J 205 111 121 105 844
Arsenic <1.25 <1.34 23.7 25.4 11.9 13.5 42.2
Cadmium <0.085 0.118 J 1.29 0.390J 0.492 0.750 13.9
Copper <0.283 <0.303 56.7 69.4 56.1 44.6 73.4
Lead 0.144 213 9.14 7.39 8.00 2.70 12.5
Nickel 0.273 0.754 73.4 30.9 15.7 55.0 79.8
Selenium <0.087 0.279 1.94 1.77 <0.163 3.21 4.79
Silver <0.047 0.060 J 0.168 J 0.306 0.269 0.131J 0.334 J
Mercury <0.0372 <0.0406 H 0.0402 J, H <0.0384 H <0.0354 H <0.0380 H 0.0774 J,H
Particle Size (%)"
Clay 20 8.0 20 2.0 2.0 4.0 6.0
Sand 96.0 88.0 96.0 96.0 96.0 96.0 82.0
Silt 20 4.0 2.0 2.0 2.0 <01 12.0
Texture Sand Loamy sand Sand Sand Sand Sand Loamy sand
Coarse Material (2 mm) <0.05 <0.05 <0.05 0.58 0.28 0.15 <0.05
TOC (%-dry)° <0.09 18.0 1.67 0.61 1.08 5.50 18.3
L) Al NM NM 1.84 <1.40 <1.40 <1.40 5.20
(umoles/g)
@ As, Al, Cd, Cr, Pb, Ni, Se, Zn, and Ag by SW-846 Method 6020; Hg by SW-846 7471 (USEPA 1986)
® Particle size was determined using ASTM Method D422 and Modified ASA 15-5
© TOC was determined using the Walkley Black Method
N = Spike recovery outside accepted recovery limits
J = The concentration was below the reporting limit but above the method detection limit
H = Holding times for preparation or analysis exceeded
Values presented as ‘<’ are below the MDL
NM = Parameter not measured for this sample
Note: See Appendix C for a copy of the reports from the analytical laboratory (MSE Analytical Laboratory, Butte, MT)
AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 5 of 8
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Total and Total Volatile Solids

Sample ID Percent Total Solids?® Percent Total Volatile Solids”
Sand 78.73 0.076
Formulated Sediment 76.70 5.15
LSC 74.57 1.63
LJC 73.21 0.90
LSH 75.66 0.75
usc 74.21 273
EFSC 43.66 13.30

Total solids were determined using Standard Methods 2540B (APHA 1998)
® Total volatile solids were determined using Standard Methods 2540E (APHA 1998)
Note: All values are means of duplicate analyses and determined at AECOM/FCETL. See Appendix C for data

sheets.
Physical and Chemical Data (Min/Max)
Ammonia | Hardness | Alkalinit
Sample ID (SE) (ng(?L) (Cg/r;(:ﬁ) T(??;)Q as N (mg/L as (mg/L asy
- K (mg/L) CaCoOy) CaCoOy)
Sand Control 7.7-8.2 | 4.8-6.7 | 499-579 22-25 <1.0-1.5 88-106 61-78
Formulated Sediment | 7.3-8.0 | 3.4-6.3 | 488-656 22-25 <1.0 104-250 71-181
LSH 7.6-8.0 | 44-64 | 472-594 22-25 <1.0 104-132 68-88
LJC 74-78 | 46-6.3 | 435-661 22-25 <1.0 82-112 50-79
UsC 7.6-7.8 | 4.2-6.0 | 482-675 22-25 <1.0-2.7 112-178 132-154
EFSC 7.5-7.7 | 3.4-59 | 521-610 22-25 <1.0-2.0 138-204 98-131
LSC 7.5-7.8 | 4.0-6.1 454-629 21-24 <1.0 104-128 57-80

@ Temperature in test chambers

Reference Toxicant Test Results for C. dilutus

AECOM/FCETL Historical 95%

Organism Lot Control Limits

Number Test Dates 96-Hour LCsq :
Low High
13-034 09/10/13-09/14/13 4,855 2,976 6,672
Note: All values are expressed as mg/L chloride.
AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 6 of 8
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Statement of Procedural Compliance

| certify that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowiedge,
accurate and complete.

D NS ovenller 1201

/- Rami Naddy, Ph.D. Date
Study Director

Statement of Quality Assurance

The test data were reviewed by the Quality Assurance Unit to assure that the study was
performed in accordance with standard operating procedures, and that the resulting data
and report meet the requirements of the NELAC standards. This report is an accurate
reflection of the raw data.

Ot Relinar Novenloen |, 2013

Quality Assurance Unit Date

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 8 of 8
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APPENDIX A

Chain of Custody
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APPENDIX B

Data Sheets
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SEDIMENT/SOIL PREPARATION
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Project Number: 60297514-100-(104-468)
I 0B AR 0lz4 |,
Artificial sail’sedimerit ,
Constituent/source - ~ Amount added (g)
Coarse Silica Sand 1242
Silt/Clay (ASP 400) 219
Dolomite 7.5
a-cellulose 77.3
Humic Acid ook 045
Total 1545.95
Notes: Contalner was placed into tumbler for a minimum of an hour to homogenize prior to use
See TIE Shest Daily Log for notes on the preparation of the formulated sediment
T “ Homogerization
Soil/sediment FCETL#
. Date From To Analyst
Sand (Cont) NA A1l 515 o1 % o
Form Sed, (Cont.) NA alaliz (4l 142 o
isH 26694 Al4113 26 124 24 2
LI 26895 11aliz b5 U553 fe
usc 26896 bz | 18ed5od | (507 |
EFSC 26897 alaNa [P Mg @ 3O
LSC 26898 Alalyz 1Lz 437 o
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Page Tk 30
FCETL QA Form No. 153.0

Revision 0
Effective 9/13
Length / Width of Objects Using A Micrometer OA: MO 29 1
| X125 (13
Project / Study #: 6 02F 151§ ~ 100 (12-11") Project Name: (o e
Study Initiation Date:  fioj» Species; Chivsoawy  dlitotuy
Source of Organism: AR.0 Organism Batch / @ # 1y-0%Y
Collected By: A Datgrfollected By: a|iweli3
Analyzed By: pr DateAnalyzed:'* 4[5,
Specimen # | Magnification Sqt::es Length of One Square | Total (mm) Remarks
i Uo x AL A oYy G223
Z MO 2.0 .17y ©.34% 0
3 A,[OY 2.0 @,(‘14 O LU0
U HOx 2-0 O Iy O30
lé o). .0 O 144 OMEO
) YO g 6. 174 - 3132
i Yoy 2.2 (7Y 0- 382§
3 "[(9;; 2.3 o VY 000X
A Yo, 2.4 0. 7y o. 47
10 o 2.0 O. 7 4 0- 540
I YOr A0 0. 174 0->480
12 Mo, 2.0 0, 17y 0 W60
\5 YUy ) O 1Ny 0. 4062
14 YO .y 0. 11y 03654
1S Yoy 2.0 0,1 7y O- 3430
12 Yog | 23 0. {1y -0
17 Ho, 2.2 D 1y - 3923
19 UOg Q.2 p- 17 Y o ¥825 70,2829
\9 YO x 0.0 0.1 y o >
20 YO ¢ 2.0 01 v O P80
Total Lo, &3¢ 1308
Mean 2.1 0.3¢5Y4
s alzshy q '

O 1ofaf1s &
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Toxgtat Version 3.5 Pagelzz_ofjégl

Study # 60297514-100-(112-116) tn: nioi]13
Coeur Alaska, Inc. : akl”[ i 5
C. dilutus

Summary Statistics for Survival for Sand Control and Formulated Sediment Control

Title: 60297514-100-(112-116)

File: 058112s.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Sand Control 8 0.8000 1.0000 0.9500
2 Form. Control 8 0.8000 1.0000 0.9375

Title: 60297514-100-(112-116}

File: 0581125 .dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM cC.V. %
1 Sand Control 0.0057 0.0756 0.0267 7.9571

2 Form. Control 0.0055 0.0744 0.0263 7.9363



Toxstat Version 3.5 ) Page_llo_Ofi)(@
Study # 60297514-100-(112-116) CPP’ Ave L 'DIIIZ
Coeur Alaska, Inc,

C. dilutus ' Aﬁ“ll |5

Analysis of Survival for Sand Control and Formulated Sediment Control

Title: 60297514-100-(112-116)
File: 058112s.dat Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's Test for Normality

D = 0.1902
W= 0.7995
Critical W = 0.8440 (alpha = 0.01 , N = 16)
W = 0.8870 (alpha = ¢.05 , N = 16)
Data normality test {alpha = 0.01). Try another transformation.
Warning - The F-test of homogeneity is sensitive to non-normality

and should not be performed with this data as is.

Title: 60297514-100-(112-116)
File: 058112g.dat Transform; ARC SINE(SQUARE ROOT(Y))

F-Test for Bguality of Two Variances

GROUP IDENTIFICATION VARIANCE F
1 Sand Control 0.0138
2 Form. Control 0.0134 1.0262

{p-value = 0.9736)
Critical F = 8.8854 {P=0.01, 7, 7)

4.9949  (P=0.0 1

Since F <= Critical F Ho: Equal Variances (alpha = 0.01).

Ometfo||ze
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Study # 60297514-100-(112-116) =
Coeur Alaska, Inc.

C. dilutus

Page_llof 30

anes et 10113
x1031]13

Summary Statisticsg for Survival for Sand Control and Formulated Sediment Control

Title: 60297514-100-(112-116)

File: 058112s.dat Trangform:

Wilcoxon's Rank Sum Test w/ Bonferroni Adjustment

NC TRANSFORMATION

Control<Treatment

MEAN IN RANK
ORIGINAL UNITS ‘SUM

GRQUP IDENTIFICATION

1 S8and Control 0.92500

2 Form. Control 0.9375 64.50
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Study # 60297514-100-(112-116) . .
Coeur Alaska, Inc. an: t ]D' “3
¢. dilutus = Il 3

Summary Statistics for Growth per Original for Sand Control and Formulated Sediment
Control

Title: 60297514-100-(112-116)

File: 058116g.dat Transform: NO TRANSFORMATION
Summary Statigtics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Sand Control 7 0.7330 1.0020 0.8631
2 Form Control 8 0.9480 1.9%530 1.5431

Title: 60297514-100-{112-116)

File: 058116g.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE sSD SEM cC.VvV. %
1 Sand Control 0.0093 . 0.0965 0.0365 11.1842

2 Form Control - 0.1130 0.3361 0.1188 21.7815



Toxstat Version 3.5

{caof;%fz

Page
Study # 60297514-100-(112-116) ap fl/o”\B
Coeur Alaska, Inc. aﬂli\l 1%
C. dilutus

Analysis of Growth per Original for Sand Control and Formulated Sediment Control

Title: 60297514-100-(112~116)
File: 058116g.dat Transform: NO TRANSFORMATION

Shapiro - Wilk's Test for Normality

D = 0.8466

W = 0.9112

Critical W = 0.8350 (alpha = 0.01 , N = 15)
W = 0.8810 (alpha = 0.05 , N = 15)

Data\PASS|normality test (alpha = 0.01}. Continue analysis.

Title: 60297514-100-(112~116)
File: 058116g.dat Trangform: NO TRANSFORMATTION

F-Test for Equality of Two Variances

GROUP IDENTIFICATION VARTANCE F
1 Sand Control 0.0093
2 Form Control 0.1130 12.1224

: (p-value = 0.0073)
Critical F = 10.7859 (P=0.01,7, 6)

5.6955  (P=0.05, 7, 6)

Since F > Critical F, Jlo: Equal Variances {alpha = 0.01).
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Study # 60297514-100-(112-116) B \
Coeur Alaska, Inc. 4 ﬁﬁL!|0]|r§
C. dilutus 3@‘“‘“6
Analysis of Growth per Original for Sand Control and Formulated Sediment Control

Title: 60297514-100-(112-116)

File: 058116g.dat Transform: NO TRANSFORMATION
ANOVA Table

SOURCE DF 58 MS F
Between 1 1.7260 " 1.7260 26.5017
Within (Errox) 13 0.8466 0.0651

Total 14 2.5726

_ {(p-value = 0.0002)
Critical F = 9,0738 ({alpha = 0.01, 4f = 1,13}
= 4.6672 (alpha = 0.05, &f = 1,13}

Since F > Critical F REJECT Ho: All equal (alpha = 0.05)
Title: 60297514-100-(112-116)
File: 0581leg.dat Transform: NO TRANSFORMATION
2 Sample t-Test - TABLE 1 OF 2 Ho: Control=Treatment
TRANSFORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05
1 Sand Control 0.8631 0.8631
2 " Form Control 1.5431 1.5431 5.1480 =

Equal Var: t critical wvalue = 2.1604 (2 Tailed, alpha = 0.05, df = 13}
{(p-value = 0.0000)

TRANSFORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 0.05
Sand Control 0.8631 0.8631 .
Form Control 1.5431 1.5431 5.4699 +

t critical value = 2.3060 (2 Tailed, alpha = 0.05, 4df = 8)
(p-value = 0.0001)

Title: 60297514-100-~(112-116)
File: 058116g.dat Trangform: NO TRANSFORMATION
2 Sample t-Test - TABLE 2 QF 2 Ho: Control=Treatment

. NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL: FROM CONTROL
1 Sand Control 7
2 Form Controcl 8 0.2853 33.1 0.6799
NUM OF MIN SIG DIFF _% OF  DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS} CONTROL FROM CONTROL
1 Sand Control 7

2 Form Control 8 0.2866 33.2 0.6799
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Study # 60297514-100-(112-116) . A’ﬂ ‘.g-f-a-(!')
Coeur Alaska, Inc. QP*‘ \ 2 Y]
C. dilutus s N K

Summary Statistice for Growth per Surviving for Sand control and Formulated Sediment
Control ’ '

Title: 60297514-100-(112-116)

File: 058116gt.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN- MAX MEAN
1 Sand Control 7 0.7800 1.0020 0.8878
2 Form Sed 8 1.0533 2.0700 1.6577

Title: 60297514-100-(112-116)

FPile: 058li6gt.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM cC.V. %
1 Sand Control 0.0064 0.0799 0.0302 8.9994
2 Form Sed 0.1477 0.3844 0.1359 23.1882

O v g ¢
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Study # 60297514-100-(112-116}
Coeur Alaska, Inc.

C. dilutus ‘)ﬂ “l‘lt%

Analysis of Growth per Surviving for Sand control and Formulated Sediment Control

an: Aen oy 12
Title: 60297514-100-{112~116)

File: 3581llégt.dat Transform: NO TRANSFORMATICON

Shapiro - Wilk's Test for Normality

D = 1.0726

W = 0.9069

Critical W = 0.8350 (alpha = 0.01 , N = 15}
W = 0.8810 (alpha = 0.05 , N = 15)

DaEE:gggg:;;lmality test (alpha = 0.01}. Continue analysis.

Title: 60297514-100-(112-116)
File: 058116gt.dat Transform: NO TRANSFORMATION

F-Test for Eqguality of Two Variances

GROUP IDENTIFICATION VARIANCE F
1 Sand Control 0.0064
2 Form Sed 0.1477 23.1440Q

(p-value = 0.0012)
Critical F = 10.7859 (P=0.02, 7, &)
5.6955 (P=0.05, 7, 6)

s
Since F > Critical(E;LBEJESE:EEQ Equal Variances (alpha = 0.01).
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Study # 60297514-100-(112-116) ap: ﬂ%ZIF)UIILB
Coeur Alaska, Inc. \[i
C. dilutus %(|1| %

Analysis of Growth per Surviving for Sand control and Formulated Sediment Control

Title: 60297514-100-(112-116)
File: 058116gt.dat Transform: NO TRANSFORMATION
ANOVA Table

SQURCE DF Ss MS F
Between 1 2.2125 2.2125 26.8173
Within (Error) 13 1.0726 0.0825

Total 14 3.2851

(p-value = 0.0002)
Critical F 9.0738 (alpha = 0.01, 4f = 1,13)
4.6672 {(alpha 0.05, df = 1,13)

I |
n

Since F > Critical F REJECT Ho: All equal (alpha = 0.05}
Title: 60297514-100-{112-116)
File: 05811l6gt.dat Transform: NO TRANSFORMATION
2 Sample t-Test - TABLE 1 OF 2 Ho: Control=Treatment
TRANSFORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATION MEAW ORIGINAL UNITS t STAT 0.05
1 Sand Control 0.8878 0.8878
2 Form Sed 1.6577 1.6577 5.1785% *

Egqual Var: t critical value = 2.1604 (2 Tailed, alpha = 0.05, 4f = 13)
(p-value = 0.0000)

) TRANSFORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 0.05
1 Sand Control 0.8878 0.8878
2 Form Sed 1.6577 - 1.6577 5.6298 *

t critical value = 2.3060 (2 Tailed, alpha = 0.05, df = 8)
{p-value = 0.0001)

Title: 60297514-100-{112-116)
File: 058116gt.dat . Transform: NC TRANSFORMATION
2 Sample t-Test - TABLE 2 OF 2 Ho: Control=Treatment

. NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS {IN ORIG. UNITS) CONTROL: FROM CONTROL
1 Sand Control 7
2 Form Sed 8 0.3212 36.2 " 0.7698

MIN SIG DIFF % OF DIFFERENCE
(IN ORIG. UNITS) CONTROL FROM CONTROL

1 Sand Coﬂtrol 7
2 Form Sed 8 0.3210 36.2 0.7698
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Study # 60297514-100-(112-116)

Coeur Alagka, Inc.

C. dilutus ' a6 A fo ']3
. Summary Statistics for Growth per Original ;Klihllg

Title: 60297514-100-(112-116)
File: 058112g-.dat Transform: NO TRANSFORMATION
Number of Groups: 7

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 Sand Control 1 0.8400 0.8400
1 Sand Contrecl 2 0.7800 0.7800
1 Sand Control 3 0.8240 0.8240
1 Sand Control 4 1.0020 1.0020
1 sand Control 5 0.9050 0.9050
1 Sand Control 6 0.9578 0.9578
1 Sand Control 7 0.7330 0.7330
2 : LSH 1 1.1440 1.1440
2 LSH 2 0.8690 0.8690
2 LSH 3 1.2470 1.2470
2 LSH 4 1.1120 1.1120
2 LSH 5 0.7690 0.7690
2 LSH 6 1.2200 1.2200
2 LSH 7 1.1700 1.1700
2 L:SH 8 1.1230 1.1230
3 LJC 1 0.8620 0.8620
3 LJC 2 0.8450 0.8450
3 LJC 3 0.8390 0.8390
3 LJC 4 1.1100 1.1100
3 LJC 5 0.%800 0.9800
3 LJc 6 1.0530 1.0530
3 LJC 7 1.0840 1.0840
3 LJC 8 1.1670 1.1670
4 Usc 1 1.2140 1.2140
4 usc 2 1.2540 1.2540
4 Usc 3 1.2510 1.2510
4 uUsc 4 1.1810 1.1810
4 usc 5 0.9760 0.9760
4 uscC 6 1.2440 1.2440
4 usc 7 1.3900 1.3900
4 usc 3 1.3770 1.3770
5 EFSC 1 1.0450 1.0450
5 EFSC 2 1.0870 1.0870
5 EFSC 3 1.0910 1.0910
5 EFSC 4 0.8250 0.8250
5 EFSC 5 1.2478 1.2478
5 EFSC 6 0.8420 0.8420
5 EFSC 7 1.0311 1.0311
5 BEFSC 8 1.0990 1.0990
6 LSC 1 1.1350 1.1350
& LSC 2 1.2740 1.2740
6 LSC 3 1.6030 1.6030
6 LSC 4 1.5630 1.5630
6 LSC 5 1.4070 1.4070
& L.SC 6 1.4300 1.4300
6 LSC 7 1.4100 1.4100
6 LsC 8 1.4230 1.4230
7 Form Sed 1 1.6150 1.6150
7 Form Sed 2 1.9530 1.9530
7 Form Sed 3 1.8400 1.8400
7 Form Sed 4 1.5827 1.5827
7 Form Sed 5 ©1.6010 1.6010
7 Form Sed 6 1.1467 1.1467
7 Form Sed 7 0.9480 0.9480
7 Form Sed 8 1.6580 1.6580
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Study # 60297514-100-(112-116)
Coeur Alaska, Inc.

C. dilutus an i lol'h3
Summary Statistics for Growth per Original Eﬂ“‘l\

Title: 60297514-100-(112-116)

File: 058112g.dat Transform: NO TRANSFORMATION
Summary Statistics on Data ' TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Sand Control 7 0.7330 1.0020 0.8631
2 LSH 8 0.7690 1.2470 1.0817
3 I.JC 8 0.8390 1.1670 0.9925
4 usc 8 0.9760 1.3900 1.2359
5 EFSC 8 0.8250 1.2478 1.0335
6 LsC 8 1.1350 1.6030 1.4056
7 Form Sed 8 0.9480 1.9530 1.5431
Title: 60297514-100-{(112-116)
File: 058112¢g.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARTIANCE SD SEM C.V. %
1 Sand Control 0.0093 0.0965 0.0365 11.1842
2 LSH 0.0291 0.1706 0.0603 15.7725
3 LJC 0.0170 0.1303 0.0461 13.1256
4 uUsc 0.0165 0.1284 0.0454 10.3855
5 EFSC 0.0195 0.1397 0.0494 13.5200
6 L3C 0.0222 0.1489 0.0526 10.5933
7 Form Sed 0.1130 0.3361 0.1188 21,7815
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Study # 60297514-100-(112-116)

Coeur Alaska, Inc.

C. dilutus

Analysis of Ash Free Dry Weight per Original

1 |
Title: 60297514-100-{112-116) X b‘”‘ > 4
File: 058112g.dat Transform: NO TRANSFORMATION aﬁ:ﬂﬂl@(a ]B

ANCVA Table

SOURCE DF 58 MS F
 Between s Laiss 0.2832  14.7773
Within (Error) 41 0.7857 0.0192
orotat s 22005

(p-value = 0.0000)

Critical F = 3.5007 (alpha = 0.01, df = 5,41)
= 2.4434 (alpha = 0.05, 4f = 5,41}
Since F >_Critica1 F REJECT Ho: All equal (alphé = 0.05)
Title: 60297514-100-(112-116}
File: 058112g.dat Transform: NO TRANSFORMATION
Bonferroni t-Test - TABLE 1 OF 2 Ho: Control<Treatment
TRANSFORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT .05
1 Sand Control 0.8631 0.8631
2 LSH 1.0817 1.0817 -3.0517
3 LJC 0.9925 0.9925 -1.8060
4 Usc 1.2359 1.2359 -5,2030
5 EFSC 1.0335 1.0335 -2.3781
6 LsC 1.4058 1.4056 -7.5723

Bonferroni t critical value = 2.4208 (1 Tailed, alpha = 0.05, df = 5,41)

Title: 60297514-100-(112-116)

File: 058112g.dat ] Transform: NO TRANSFORMATION
Bonferroni t-Test - TABLE 2 OF 2 Ho: Control<Treatment
NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS _ (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Sand Control 7
2 LSH 8 0.1734° 20.1 -0.2186
3 LJC 8 0.1734 20.1 ~0.1294
4 Usc 8 0.1734 20.1 -0.3728
5 EFSC 8 0.1734 20.1 -0.1704
6 LSC 8 0.1734 20.1 4 -0.5425
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Study # 60297514-100-{112-116)
Coeur Alaska,

C. dilutus

Inc.

List Data for Growth per Surviving Organism

Title:
File:

60297514-100~{112-116)
058112gs.dat

Number of Groups: 7

NNV OO UTGR U BB SRR DR W W W WWWWWA NN S b e e

Control
Control
Control
Control
Control
Control
Control
LSH
L.SH
LSH
LSH
LSH
LSH
LSH
LSH
LJC
LJC
LuJC
LJC
LJC
LJc
LJc
LJC
uUsc
Usc
usc
usc
Usc
usc
usc
usc
EFSC
EFSC
EFSC
EFSC
EFSC
EFSC
EFSC
EFSC
LSC
Lsc
L3C
LSC
LSC
LSC
Lsc
LsC
Form Sed
Form Sed
Form Sed

wwl—soo-..:mmu':-wMl—\co-..1c\m;l:'-wt\)Hoo--.Jc\U'I;bwNJ—\cosamm;bwwl—looqmm.bmwp—\qmm#-umi—\

Transform:

0.8400
0.7800
0.9156
1.0020
0.9050
0.9578
0.8144
1.1440
1.0862
1.2470
1.1120
. 8544
.2200
.3000
.1230
.0775
.9389
.9322
L1100
.0889
L1700
.2044
L2967
.5175
.2540
.2510
.3122
.0844
.2440
.3900
.3770
.3062
.0870
.2122
.1786
L4037
.9356
.1600
.0990
L2611
.2740
.6030
.5630
L4070
L4300
.4100
.5811
.0187
1.9530
2.0700

FRORPPRPEPRPRPHEHARRPEPEERERPRHROORRERPRGS

B ks 3 B s

Page 22 of 30
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NO TRANSFORMATION
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Study # 60297514-100-(112-116)

Coeur Alaska, Inc.
C. dilutus
Ligt Data for Growth

per Surviving Organism

Sed
Sed
Sed
Sed
Sed

.5827
L7789
. 1467
L0533
. 6580

Page 2% of %O
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Study # 60297514-100-{112-116}
Coeur. Alaska, Inc.

C. dilutus
Summary Statistics for Growth per Surviving Organism Jk ”lql;‘!%
Title: 60297514-100-(112-116) ahs Aeio[29 ({3
File: 058112gs.dat Transform: NC TRANSFORMATIOMN
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Sand Control 7 0.7800 1.0020 0.8878
2 LSH 8 0.8544 1.3000 1.1358
3 LJC 8 0.9322 1.2967 1.1023
4 usc 8 1.0844 1.5175 1.3038
5 EFSC 8 0.9356 1.4037 1.1728
6 LSC 8 1.2611 1.6030 1.4412
7 Form Sed 8 1.0533 2.0700 1.6577
Title: 60297514-100-(112-116}
File: 058112¢gs.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE 8D SEM C.V. %
1 Sand Control 0.0064 0.0799 0.0302 8.99294
2 LSH 0.0184 0.1357 0.0480 11.9454
3 _ LJC 0.0156 0.1249 0.0442 11.3351
4 Usc 0.0165 0.1285 0.0454 9.8527
5 EFSC 0.0203 0.1424 0.0503 12,1415
6 L8C 0.0176 0.1327 0.0469 9.2072
7 Form Sed 0.1477 0.3844 0.1359 23.1882
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Study # 60297514-100-(112-116)
Coeur Alaska, Inc.

¢, dilutus - an- e 10 1251 W3

Analysi £fG th per S ivi o] i -
alysis o row D urviving Organlsm §¥|Ol?ﬂpllg
Title: 60297514-100-(112-116)

File: 058112gs.dat Transform: NO TRANSFORMATION
Bonferroni t-Test - TABLE 1 OF 2 Ho: Control<Treatment
TRANSFORMED MEAN CALCULATED IN 5IG
GROUP IDENTIFICATION MEAN CORIGINAL UNITS t 8TAT 0.05
1 Sand Control 0.8878 0.8878 '
2 LSH 1.1358 1.1358 -3.7849
3 LJC 1.1023 1.1023 -3.2737
4 vsc 1.3038 1.3038 ~-6.3480
5 EFSC 1.1728 1.1728 -4,3491
6 LSC 1.4412 1.4412 -8.4448

Bonferroni t critical wvalue = 2.4208 (1 Tailed, alpha = 0.05, 4f = 5,41}

Title: 60297514-100-(112-116)

File: . 058ll2gs.dat : Transform: NO TRANSFORMATION
Bonferroni t-Test - TABLE 2 OF 2 Ho: Control<Treatment
NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS {IN ORIG. UNITS) CONTROL FROM CONTROL
1 Sand Control 7
2 LSH 8 0.1586 17.9 -0.2480
3 LJC 8 0.1586 17.9 -(,2145
4 UscC 8 0.1586 17.9 -0.4159
5 EFSC 8 0.1586 17.9 -0.2850
() LSC 8 0.1586 17.9 -0.5533



AECOM Environment 60297514-100-(112-118)

APPENDIX C

Analytical Data

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page C-1
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Friday, August 16, 2013

ns=

Analytical Laboratory
Rami Naddy

AECOM ‘
4303 W Laporte Ave
Fort Collins, CO 80521

RE: Sediment Analysis Work Order: 1307108
Dear Rami Naddy:

MSE Lab Services received 9 sample(s) on 7/17/2013 for the analyses presented in
the following report. : '

Please find enclosed analytical results for the sample(s) recsived at the MSE
Laboratory. ' -

if you have any questions regarding these test results, please fee! free to call,

Sincerely,

Yoo _land

Sara Ward
Laboratory Manager
406-494-7334

Enclosure

: - . P.Q, Box 4078 Lab: 406-494-7334
me= MSE Analylical Laboratory 200 Technology Way Fax: 406-494-7230

Butts, MT 59701 labinfo@mse-ta.com

%,

Yty =




MSE Lab Services Date: 16-Aug-13
CLIENT: AECOM Client Sample ID: LJC (#26895)
L.ab Order: 1307108 Collection Pate: 7/1/2013 11:00:00 AM
Project: Sediment Analysis
Lab iD: 1307108-003 Matrix: SOIL
Analyses Result - MDL RptlLimit Qualifier Units DF Date Analyzed.
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw
Sulfide ND 1.40 1.50 umolesfy 1 7/20i2013 12:03:00 PM
Qualifiers: -E Value above quantitation range H Holding times for preparation or analysls excesded
J Analyte detected below the Reporiing Limit Limit  Reporting Limit

MDL  Method Detection Limit

ND  Not Detected at the Mathod Detaction Limit (MDL)

L
“I=‘ MSE-Lab Servites
A i Y

P.O. Box 4078
200 Technology Way
Butte, MT 59701

Lab: 406-454-7334
Fax: 4068-494-7230

labinfo@mse-ta.com Page 3 of 16



Date: 16-Aug-13

MSE Lab Services
CLIENT: AECOM Client Sample ID: LSC (#26898)
Lab Order: 1307108 Collection Date: 7/2/2013 10:00:00 AM
Project: Sediment Analysis ‘
Lab ID: 1307108-004 Matrix: SOIL
Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-S5EM . Analyst: kgw
Sulfide 1.84 1.40 1.50 pmolesls 1 7/20/20%3 12:03:00 PM
Quallfiers: E Velue aﬁuve quantitation range H Holding tlmes fdr preparation or analysls exceaded
' J Analyte dstected below the Reporting Limit Limit  Repering Limit

MDL  Method Detection Limit

ND  Not Detested at the Method Detection Limit (MDL)

l“a MSE-Lab Services
.

P.O, Box 4078
200 Taechnology Way
Bulte, MT 58701

Lab: 406-494-7334
Fax: 406-494-7230

{ahinfo@mse-ta.com Page 4 of 16



MSE Lab Services

Date: 76-Aug-13

Client Sample ID: USC (#26896)

CLIENT: AECOM

Lab Order: 1307108 Collection Date: 7/1/2013 1:00:00 PM

Project: Sediment Analysis

Lab ID: - 1307108-005 Matrix: SOIL

Analyses - Result MDL RptLimit Qualifier Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw
Sulfide : ND ©1.40 1.50 umolesly 1

7/28/2013 12:03:00 PM

E
J
MDL  Method Detection Limit

Qualiflers: Value above quantitation range

Analyte detected below the Reporting Limit

H Helding firnes for preparation or analysls sxceeded
Limit  Reporting Limit .
ND  Not Datected at the Mathod Detection Limit {MDL})

P.O. Box 4078

..
m‘-‘- MSE-Lab Sarvices
A .

200 Technology Way
Bulte, MT 59701

' Lab: 406-494-7334
Fax: 406-494-7230

labinfo@mse-ta.com Page 5 of 16



MSE Lab Services

Date: 16-Aug-13

CLIENT: AECOM _Client Sample ID: LSH (#26894)
Lab Order: 1307108 -Collaction Date: 7/1/2013 9:00:00 AM
Project: Sediment Analysis
Lab ID: 1307108-006 Matrix: SOIL
Analyses ' Result MDL Rpt Limit Qualifier Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw
Sulfide ND 1.40 1.50 pmolesfy 1 /2012043 12:03:00 PM
Quailfiers: E Value above quantitation range H Holding times for prai)arallon or analysis exceeded
J Analyle detectad below the Reporting Limit Limlt  Reporting Limit

MOL  Method Detaction Limit

ND  Not Detected at the Method Detection Limit (MDL)

Y
“ MSE-Lab Senvites
L

P.O. Box 4078
200 Technology Way
Bufte, MT 59701

Lab: 406-494-7334
Fax: 406-494-7230

labinfo@mse-ta.com Page 6 of 16



MSE Lab Services Date: 76-Aug-13

CLIENT: AECOM Client Sample ID: EFSC (#26897)

Lab Order: =~ 1307108 Collection Date: 7/1/2013 3:00:00 PM

Project: Sediment Analysis

Lab 1D: 1307108-007 Matrix: SOIL

Analyses - _ Result MDL RptLimit Qualifier Units DF Date Analyzed

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw

Sulfide 5.20 1.40 1.60 pmolesfg 1 7/28/2013 12:03:00 PM
Qualifiers: . E Value above quantitation ‘range H Holding times for preparation or analysis exceaded

dJ Analyte detected below the Reporting Limit
MDL  Method Datectlon Limit

Lirnit Repuning Limit
ND  Not Dstected at tha Method Detection Limit (MDL})

P.O. Box 4078
200 Technology Way
Bufte, MT 59701

“l=-=- MSE-Lab Sarvlc‘;as

Lab: 406-484-7334
Fax: 406-484-7230

labinfo@mse-ta.com Page 7 of 16






MSE Lab Services

Sample Receipt Checklist

Client Name AECOM_INC Date and Time Recelved: 7/17/2013 12:55:00 PM
Work Order Number 1307108 ReptNo: 1 Recelved by DO
COC_ID: 1307408 CooleriD:
Checklist completed by %ML\MM N :3/1-—1 /‘5’ Reviewed by ,&{/\) 7 3
Signalure dj Date’ Inllials. Data
Matrix: Carriername FedEx
Shipping container/cooler in good co.ndition? ' Yes No (] Not Present [}
Cuslody seals intact on shippping contalner/cooler? " Yes No 0 ~ Not Present (]
Custody seals intact on sample bottles? Yes [ No [ Not Present
Chain of custody present? Yes W No [
Chain of custoedy signed when relinguished and recelved? Yes No [
Chain of custedy agrees with sample labels? ‘ Yes No [
Samples In proper container/bottie? Yes No [
Sampte contalners Intact? ves [ No
Sufficient sample volums for Indicated test? Yes No E].
All samplas recelved within holding time? Yes No [
Container/Temp Blank temperature in compliance? ves [ No
Water - VOA vials have zero headspace? No VOA vials submitted Yes [ No [] o
Water - pH acceptable upon recelp;t? s L] No (] Blank D :V‘:/l%

Adjusted? hg Checked by NE gpl WW“U/L@

Any No and/or NA (not applicable) respnnse must be detalled In the comments saction be

Client contacted ) [rate contacted: Persdn contactad
Contacted by: Regarding:
Comments: FED EX TEMP=NA SOIL

Corrective Aclion

Page 1 of 1



‘ .
me: MSE Analytical Laboratory

P.0. Box 4078 Lab. 406-494-7334

200 Technology Way Fax: 406-494-7230 Date: 28-Oct-13

Butte, MT 69707 labinfo@mse-ta.com Report Date: 25-Oc¢t-13

QA/QC SUMMARY REPORT

Client: AECOM . Work Order: 1309111
Project: Sediment Analysis ' BatchlD: = 7262
Analyte Rasult RL Units Splke Lvl % Rec Low Limlt High Limlt RPD  RPD Limit Qualifler

Semple ID: 1309111-007A-MS Method: SW6020 Batch ID: 72862 Analysis Date: 10/24/2013 2:54:11 FM
"Copper 223 2.60 mglKg-dry 95.64 181 75 125 S
Lead 383 0.260 mgfKg-dry 3271 116 75 125

Micket 200 0.260  mglKg-dry 142.0 119 75 125

Selenium 306 0520  malkg-dry 2775 108 75 126

Silver 91.5 0.260 mgiKg-dry 78.18 117 75 126

Zinc 932 13.0 mgiKg-dry 729.7 112 75 125

Sampile ID: 1309111-001A-MSD Method: SWED20 Batch ID: 7262 Analysis Date; 10/24/2013 2:64:11 PM
Aluminum 16900 7.76 malKg-dry 1446 105 75 125 3.14 35 NA
Arsenlc 188 7.76 mg/Kg-dry 131.6 126 75 125 4.35 35

Cadmium 281 0.517 mglKg-dry 241.1 1186 75 126 0.188 35
Chromium 348 2.8 mglfkg-dry 235:8 132 75 125 3.58 38 S
Copper 171 2.59 mgfi<g-dry 95.64 1086 75 125 26.4 38

Lead as1 0.259 mg/kg-dry 3271 114 75 125 0.845 as

Nlckal 202 0.269 mglKg-dry 142.0 121 75 125 118 35

Seleniurn 312 0.517  mgiKg-dry 277.5 112 75 125 212 35

Silver 89.8 0.268 mg/Kg-dry 78.18 114 75 125 1.97 35

Zing 841 12.9 mg/Kg-dry 7287 114 75 125 1.01 35

Sample ID: 1309111-001A-MST Method: SW6020 Baich D: 7262 Analysls Date: 10/24/2013 2:64:11 PM
Alumlnum 17600 7.79 mg/Kg-dry 1448 173 75 125 8,82 35 NA
Arsenic 184 7.79 mgikg-dry 131.8 120 - 75 125 1.35 35

Cadmium 288 0.519 mgiKg-dry 241.1 123 78 125 5.78 35
Chromium 341 13.0 mgIKg-dry 235.8 129 75 125 1.35 35 S*
Copper 173 2.60 mgl/Kg-dry 96.64 109 75 125 25,2 35

Lead 390 0.260 mgiKg-dry 327.1 117 75 128 1.82 36

- Nigkel - 204 - 0.280 - molkg-dry- 1420 - 122~ - - 7B 426 20135

Satanlum 304 0.514 mglfikg-dry 2715 109 75 125 0.198 35

Sllver 86.7 0.260  mgiKg-dry 78.18 113 75 125 311 35

Zinc 241 13.0 mg/Kg-dry 728.7. ii4 75 125 0.835 35
Qualifiers:  wA  Sample cono. 1s > 4*splke lovel S Splke Recovary outslds limits; withln Manufacturer Limits

Manutacturer Limits for Chromivm 127-234 mo/kg; Meroury 11.2-32.2mg/kg; Nickel 79.2-130 mgikg

Page 10 of 13



Y P.O. Box 4078 Lab; 406-494-7334
n.:‘: -MSE Analytical Laboratory

200 Technology Way Fax: 406-494-7230 Date: 28-Oct-13
Buite, MT 59701 labinfo@mse-ta.com Report Date: 25-Oct-13
QA/QC SUMMARY REPORT
Client: AECOM : Work Order: 1309111
Project: Sediment Analysis ‘ BatchlD: R24739
Analyte Resuit RL Units Splke Ll % Rec  LowlLimit HighLimit RPD RPD Limit Quafiiier
Sample 1D: 1309111-006A-D Melhod: ASTMD422  Balch ID: R24739 Analysls Date! 10/3/2013 1:00:00 PM
1" Gradation ND 0.10 % : 0 a5
2mm Gradation ND - . 0,10 % 0 35

Qualiflers:  na  gampla conc. Is > 4*splke lavet s Splke Recovery outsids imits; within Manufacturer Limits

Manufacturer Limits for Chromium 127-234 mglkg; Mercury 11.2-32.2ma/kg; Nieke! 78.2-139 mgrkg

Page 11 of 13



£.0. Box 4078 Lab: 408-484-7334
“ﬁ MSE Analylical Laboratory 200 Technology Way Fax: 406-494-7230 Date: 28-Oct-13

Bulte, MT 58701 labinfo@mse-ta.com Report Date: 25-Ocf-13
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1309111
Project: Sediment Analysis BatchiD: R24748
Analyte Rasult "RL Units Spike Lvl % Rec LowLimit HighLimit RPD RPD Limit Qualifier
Sample ID: 1309111-006A-D Method: MSA15-5 Balch ID: IR24748 Analysis Dals: 10/3/2013 3:00:00 PM
% Clay 20 0.4 % : 0 a5
% Sand 96.0 0.1 % 0 35
% Sllt 2.0 O % 0 ab
Soil Class SAND '
]
Qualifiers: NA  Sample conc. Is > 4*spike loval 8 Splke Recovary outside imlls; within Manufacturer Limits

Manufecturar Limits for Chromlum 127-234 mofkg; Mercury 11.2-32,2mg/kg; Nickel 79.2-138 mglkg

Page 12 of 13



P.O. Box 4078 Labh: 406-494-7334

- . ‘
ms: MSE Anslylical Laboratory 200 Technology Way Fax: 406-494-7230 Date: 28-Oct-13
Bulfe, MT 58701 fabinfo@mse-ta.com Report Date: 25-Oct-13
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1308111
Project: Sediment Analysis _ BatchlD: R24797
Analyte Result RL Units Splke Lvl % Rec _ LowLimit HighLimit RPD RPD Limit Quabfier

Sample ID: FB Mathod: OM_WALKLE Baich ID: R24757 Analysls Date: 10/3/2013 4:00:00 PM

Organic Matter - Walki ND 0.20 %

Sample ID: LCS Melhod: OM_WALKLE Batch ID: R24797 Analysfs Dale: 10/3/2013 4.00:00 PM

Crganle Matter - Walkl 214 0.20 % 2.500 85.4 a0 120

Sample 1D: 1 309111 -001A-D Method: OM_WALKILE Batch iD: R24797 Anslysts Date: 10/3/2013 4:00:00 PM

Organle Matter - Walkl 0.54 0.20 % ’ : 12.2 36
Qualifiers:  na  sample cone. Is > 4*splke love! 8§ Spike Recovary outside limits; within Manufacturer Limits

Manufacturer Limits for Chromlum 127-234 mg/kg; Mercury 11.2-32.2mgfkg; Nicksl 79.2-138 mofkg

Page 13 of 13



Friday, Octaber 25, 2013 _

hbm
Analytical Laboratory
Rami Naddy

AECOM
4303 W Laporte Ave
Fort Collins, CO 80521

RE:  Sediment Analysis Work Order: 1309111
Dear Rami Naddy:

MSE Lab Services received 7 sample(s) on 9/19/2013 for the analyses presented in
the following report.

Please find enclosed analytical results for the sample(s) received at the MSE
Laboratory.

If you have any questions regarding these test results, please feel free to call.
Sincersly,

Sara Ward

Laboratory Manager

406-494-7334

Enclosure

am P.0. Box 4078 Lab: 406-494-7334
m‘,,': MSE Analyttcal Laboralory 200 Technology Way Fax: 406-484-7230

Butte, MT 59701 {abinfo@mse-la.com




MSE L.ab Services

Date: 28-Oct-13

Limlt Reporting Limit
N Splke Recovery autside accspted recovery limits

CLIENT: AECOM Client Sample ID: 058 LSH #26894
Lab Order: 1309111 GCollection Date: 8/26/2013 3:30:00 PM
Project; Sediment Analysls
Lab ID: 1300111-001 Matrix: SOIL
Analyses Result MDL Rpt Limit Qualifier Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SwWe020 SW30508 Analyst; SwW
Alurinum 15400 2.45 7.80 N mgiKg-dry 2 10/24/2013 2:54:11 PM
Arsenlc 25.4 2,58 7.80 maiKg-dry 2 10/24/2013 2:54:11 PM
Cadmium 0.380 0.174 0.520 J mgiKg-dry 2 10/24/2013 2:54:11 PM
Chromium 374 4,80 13.0 mgikg-dry 2 1012412013 2:64:11 PM
Copper 69.4 0.577 2.60 mgikg-dry 2 104242013 2:54:11 PM
Lead 7.39 0.094 0.260 mglKg-dry 2 10/24/2013 2:54:11 PM
Nickel 30.9 0.075 0.260 mgiKg-diy 2 10/24/2013 2:54:11 PM
Selanium 1.77 0.177 0,620 mp/Kg-dry 2 102412013 2:54:11 PM
Silver 0.306 0.008 0.260 mgiKg-dry 2 10/24/2013 2:54:11 PM
Zinc 111 7.18 13.0 molfig-dry 2 10/24/2013 2:64:11 PM
MERCURY IN SOIL/SEDIMENT - SWa46 7471B SW7471 SWT471A Analyst . je
Mercury ND 0.0384 0.133 H myKg-dry 1 10/2/2013 9:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst:  hb/df
Organic Matter - Walkley Black 0.61 0.09 0.20 % 1 10/3/2013 4:00:00 PM
PERCENT GOARSE MATERIAL ASTMD422 Analyst: hb
1* Gradatlon ND 0.05 0.10 % 1 10/3/2013 1:00:00 PM
2mm Gradatlon 0.58 0.05 0.10 % 1 101372013 1:00:00 PM
RAPID HYDROMETER {2 HOUR) MOD ASA 15-5 MSA15-5 Analyst; hb
% Clay 2.0 0.1 0.1 % q 107372013 3:00:00 PM
% Sand 96.0 0.1 0.1 . % 1 10/3/2013 3:00:00 PM
% Silt 2.0 0.1 0.4 % 1 10/3/2013 3:00:00 PM
Sofl Class SAND 1 101372013 3:00:00 PM
Quallflers: H Holding times for preparation or analysis exceaded J Analyte detected below the Reporting Limit

MDL  Method Detection Limit
ND  Not Detected at the Msthod Deteciton Limit (MDL)

P.O. Box 4078

“F= MSE-Lab Services 200 Technology Way
Butlte, MT 59701

Lab: 406-494-7334
Fax: 406-494-7230

labinfo@msa-ta.corn Page 1 of 13



Limit  Raparting Limit

MDL  Method Deteciion Limit

MSE Lab Services Date: 28-Oct-13
CLIENT: AECCOM Client Sample ID: 058 LJC #26865
Lab Order: 1309111 Collection Date: 8/26/2013 3:00:00 PM
Project: Sediment Analysis o
Lab ID: 1309111-002 Matrix: SOIL
Analyses Result MDL Rpt Limit Qualifler Units BF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst: sSw
Aluminum 10300 227 7.21 N mgfg-dry 2 10/24/2013 2:64:11 PM
Arsenlc 1.8 2.36 7.2 mpiKg-dry 2 10/2412013 2:64:11 PM
Cadmium 0.492 0,161 0.481 mg/Kg-dry 2 10/24/2013 2:54:11 PM
Chromium 24,4 4,25 12.0 mafkg-dry 2 1042412013 25411 PM
Copper 56.1 0.633 2.40 malg-dry 2 1042412013 2:54:11 PM
Lead 8.00 0.087 0.240 mg/Kg-dry 2 10/24/2013 2:54:11 PM
Nickel 15.7 0.069 0.240 mg/g-dry 2 10/24/2013 2:54:11 PM
Selanium ND 0.163 0.481 mglkgdry 2 10/24/2013 2:54:11 PM
Silver 0.269 0.088 0.240 mgiKg-dry 2 19!24!2013 2:54:11 PM
Zlnc 121 6.63 12.0 mglKg-dry 2 1012472013 2:64:11 PM
MERCURY IN SOIL/SEDIMENT - 5W846 7471B SW7471 SW7471A Analyst: le
Mercury ND 0.0354 0.122 H mgikg-dry 1 10/2/2013 9:,07:00 AM
" ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hb/df
Organlc Matter - Walklsy Black 1.08 0.02 0.20 Yo 1 10/3/2013 4:00:00 PM
PERCENT COARSE MATERIAL ASTMD422 Analyst; hb
1" Gradation ND 0.05 0.10 % 1 10£3/2013 1:00:00 £M
2mm Gradation 0.28 . 0.05 0.10 % 1 10!3!;013 1:00:00 PM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: hb
% Clay 2.0 01 0.1 % 1 10/3i2013 3:00:00 PM
% Sand 96.0 0.1 0.1 % 14 10/3/2013 3:00:00 PM
% Slit 2.0 0.1 01 % 1 100372013 3:00:00 PM
Soll Class SAND 1 10/3/2013 3:00:00 PM
Qualiflers: H Holding limes for preparation or analysls exceeded J Analyte datectad below the Reporting LimiE

A
“ I%- MSE-Lab Services
A Y

Bufte, MT 589701

labinfo@mse-ta.com

N Splke Recovery oulskle accepted recovery limits © NP Not Detected at the Method Datectlon Limit {MDL}
P.O. Box 4078 Lab: 406-494-7334
200 Technology Way Fax: 406-494-7230

Page 20f 13



MSE Lab Services Date: 28-Oct-13
CLIENT: AECOM Cllent Sample ID: 058 USC #26896
L.ab Order: 1309111 Collection Date: 8/26/2013 3:45.00 PM
Project: Sediment Analysis
Lab 1D: 1309111-003 Matrix: SO!L
Analyses Result MDL Rpt Limit Qualifier Units  DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SW6020 SW3i0508 Analyst; sSwW
Aluminum 14600 2.41 7.68 N mgIKg-'dry 2 1072472013 2:54:11 PM
Arsenlc 13.5 2.51 7.68 mg/Kg-dry 2 10/24/2013 2:64111 PM
Cadmium 0.750 0.171 0.512 mg/Kg-dry 2 1072412013 2:54:11 PM
Chromlum 101 4.53 12.8 mg/Kg-dry 2 10/2412013 2:54:11 PM
Copper 44.6 0.568 2.66 mglKg-dry 2 10/24{2013 2:54:11 PM
Lead 2.70 0.082 0.256 moig-dry 2 10/24/2013 2:64:11 PM
Nickel 55.0 0,073 0.258 mg/kg-dry 2 10/2412013 2:54:11 PM
Selenium 3.21 0174 0.512 mgiKg-dry 2 1012412013 2:5411 PM
Sliver 0.1 0.084 0.256 J mgiKg-dry 2 10/24/2013 2:64:11 PM
Zing 108 7.08 12.8 mgiKg-dry 2 10/24{2013 2:64:11 PM
MERCURY IN SOIL/SEDIMENT - SW846 7471R SWT74T1 SW7471A Analyst: ic
Mercury ND 0.0380 0.131 H mgig-dry 1 10/2/2013 3:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hb/df
Organlc Matter -~ Walkley Black 5.50 0.09 0.20 % 1 10/3/2013 4:00:00 PM
PERCENT COARSE MATERIAL ASTMD422 Analyst: hb
1" Gradation ' ND 0.05 0.10 % 1 104312013 1:00:00 PM
2mm Gradatlon 0.15 0.05 0.10 % 1 10/3/2018 1:00:00 PM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: hb
% Clay 4.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
% Sand 96.0 0.1 0.1 ) % 1 10/3/2013 3:00:00 PM
% Silt ND 0.1 0.1 % 1 10/3/2013 3:00:00 PM
Soil Class ' SAND 1 107372013 3:00:00 PM
Gualifiers; H  Holding times for praparation or analysls axceeded J Analyte deiected below the Reporting Limit

Limlt  Reporting Limit

"N Splke Recovery oulside actepted recovery limlls

MOL  Melfiod Datectlon Limit
ND  Not Detected at the Method Defection Limit {MDL)

I“:": MSE-Lab Services

P.0. Box 4078
200 Technology Way
Bulte, MT 59701

Lab! 406-494-7334
Fax: 406-494-7230

labinfo@msse-ta.com Page 3 of 13



Limlt  Reporiing Limit
N Spike Recovery culside accepted recovery Imits

MSE Lab Services Date: 28-Oct-13
CLIENT; AECOM Client Sample ID: 058 EFSC #26897
Lab Order: 1309111 Collection Date: 8/26/2013 3:00:00 PM
Project: Sediment Analysis
Lab 1D 1309111-004 Matrix: SOIL
Analyses Resuit MDL Rpt Limit Qualifier Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SWE020 SW30508 Analyst: SW
Aluminum 13800 4,01 12.8 N mglkg-dry 2 10/2412013 Z:64:11 PM
Arsanlc 42.2 4,18 12.8 mgiKg-dry 2 10/24/2013 2:54:11 PM
Cadmium 13.9 0.285 0.851 mgiKg-dry 2 1072412013 26411 PM
Chromium 32.7 7.53 21.3 mgig-dry 2 10/24/2013 2:54:11 PM
Copper 73.4 0.245 4,25 mglKg-dry 2 10/2412013 2:54:11 PM
Lead 12.5 0.163 0.425 mg/Kg-dry 2 10/24/2013 2:54:11 PM
-Nickal 79.8 0.122 0.425 mglkg-dry 2 10¥24/2013 2:64:11 PM
Selenium 4.79 0.289 0.851 mg/kg-dry 2 10/24/2013 2:64:11 PM
Sliver 0.334 0.157 0.425 J mglKg-dry 2 10/24/2013 2:64:11 PM
Zlng 844 11.7 243 mglKg-dry 2 10/24/2013 2:54:11 PM
MERCURY IN SQIL/SEDIMENT - SW846 7471B SwW7471 SW7471A Analyst: je
Mercury . 0.0774 0.0627  0.216 Jn mghg-dy 1 10/2/2013 8:07:00 AM
QRGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hb/df
Organlc Matler - Walkiay Black 18.3 0.00 0.20 % 1 10/3{2013 4:00:00 PM
PERCENT COARSE MATERIAL ASTMD422 Analyst: hb
1" Gradallon ND 0.06 0.10 % 1 10/3/2013 1:00:00 PM
2mrm Gradation ' ND 0.06 0.10 % 1 1043/2013 1:00:00 PM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 7 Analyst: hb
% Clay 8.0 0.1 0.1 % 1 101312013 3:00:00 PM
% Sand 82.0 0.1 0.1 % 1 107312013 3;00:00 PM
% Siit 12.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
Soll Class LOAMY SAND 1 10/3/2013 3.00:00 PM
Qualifiers: H Helding times for preparation or analysls excgeded J Anatyte detacted below the Repoiting Limit

MDL  Melhod Datection Limit
ND  Not Datectad at the Method Detection Limit (MOL)

P.0. Box 4078
200 Technology Way
Butte, MT 59701

l“ﬂ MS3E-Lab Services
A g Y

Lab: 406-494-7334
Fax: 406-494-7230

labinfo@mse-ta.com Page 4 of 13



MSE Lab Services

Date: 28-Oci-13

Limit Reporfing Limlt
N Splke Recovery outside accapted recovery limits

ML Method Detectlon Limit
ND  Not Delectsd at the Mathod Detectlon Limit {MDL)

CLIENT: AECCM Client Sample ID: 058 LSC #26898
L.ab Order: 1309111 Collection Date; 8/26/2013 10:00:00 AM
Project: Sediment Analysis :
Lab ID: 1309111-005 Matrix: SOIL
Analyses’ Result MDL RptLimit Qualifier Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SW6020 SWacsoe Analyst: SW
Aluminum : 12300 232 7.38 N mg/g-dry 2 10/24/2013 2:54;11 PM
Arsenic 23.7 2.42 7.38 mg/Kg-dry 2 10/24/2013 2:54:11 PM
Cadmlum 1.29 0,165 0.492 mgiKg-dry 2 10/24/2013 2.54:11 PM
Chromlum 04.5 4,36 12,3 mgiKg-dry 2 10/24/2013 2:54:11 PM
Copper 56.7 0,546 2.46 mgiKg-dry 2 10/24/2013 2:64:11 PM
Lead 9.14 0.088 0.246 mg/Kg-dry 2 102412013 2:54:11 PM
Nlckel 73.4 0.071 0.248 mgiKg-dry 2 102472013 2:54:11 PM
Selenlum 1.94 0.167 0.402 mglKg-dry 2 10/24/2013 2:54:11 PM
Sliver 0,168 0.081 0.246 d mglikg-dey 2 10/24/2013 2:64:11 PM
Zinc 205 8.79 123 - mglkg-dry 2 10/24/2013 2:54:11 PM
MERCURY IN SOIL!SEDIMENT - 5WB846 7471B SW7471 SW74T1A Analyst: Je
Mercury 0.0402 0.0354 0.122 JH mgKg-dry 1 101212013 8:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst hhidf
Qrganlc Matter - Walkley Black 1.67 0.09 0.20 : % 1 107312013 4:00:00 PM
PERCENT COARSE MATERIAL ' ASTMD422 Analyst: hb
1" Gradatlon ND 0.05 0.10 % 1 10/3/2013 1:00:00 PM
“2mm Qradation ND 0.05 0.10 % i 10/3/2013 1:00:00 PM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: hb
% Clay 2.0 01 0.1 % 1 10/3/2013 3:00:00 PM
% Sand 96.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
% Slit 2.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
Sall Class SAND 1 10/3/2013 3:00:00 PM
Qual]flers; H Holding times for preparation or analysls exceeded J Analyte detected below the Reparting Limit

P.O. Box 4078
200 Technology Way
Butle, MT 89701

i
i““ MEE-Lab Services
.

Lab: 408-494-7334
Fax: 408-494-7230
lsbinfo@mse-ta.com

Page 50f 13



MSE Lab Services

Date: 28-Oct-13

Limit  Reporting Ljmit
N

Splke Recovery oulslde acceplad recovery Emits

MDL  Method Detection Limit

CLIENT: AECOM Client Sample ID: SAND (058)
Lab Order: 1309111 Collection Date: 8/26/2013 10:00:00 AM
Project: Sediment Analysls
Lab ID: 1309111-006 Matrix: SOIL
Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SWG020 SW30508 Analyst;
Aluminum 205 1.20 3.82 N mg/Kg-dry 1 10/24/2013 2:54:11 PM
Arsanic ND 1,25 3.82 mgikg-dry 1 10/24/2013 2:64:11 PM
Cadmlum ND 0.085 0.255 mgl/kg-dry . 1 10/24/2013 2:54:11 PM
Chromlum 5.87 2.26 8.37 J mgikg-dry 1 10/24/2013 2:54:11 PM
Copper ND 0.283 1.27 mgiKg-dry 1 10/24/2013 2:54:11 PM
Lead 0.144 0.048 0.127 mgfg-dry 1 10/24/2013 2:54:11 PM
Nicksl 0.273 0.037 0.127 mgiKg-dry 1 10/24/2013 2:54:11 PM
Selenlum ND 0.087 . 0.255 mgiKg-dry 1 10/24/2013 2:54:11 PM
Sllver ND 0.047 0.127 mgfKg-dry 1 10/24/2013 2:54:11 PM
Zine 4,09 3.52 6.37 J mpiKg-dry 1 10/24/2013 2:54:11 PM
MERCURY IN SOIL/SEDIMENT - 5Wa46 7471B SW7471 SW74T1A Analyst; jc
Mercury ND 0.0372 0.128 mg/Kg-dry 1 10/2/2013 9:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analysl: hb/df
Organic Matter - Wafkley Black ND 0.09 0.20 % 1 10/3/2013 4:00:00 PM
PERCENT COARSE MATERIAL ASTMDA422 Analyst: hb
1" Gradallon ND 0.05 0.10 Y% 1 10/3/2013 1:00:00 FM
2mm Gradation ND 0.05 0.10 % 1 10/3/2013 1:00:00 PM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: hb
% Clay 2.0 0.1 0.1 % 1 1043/2013 3:00:00 PM
% Sand 98.0 041 0.1 | % 1 104372013 3:00:00 PM
% St 2.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
- 8oll Class SAND - 1 . 10/3/2013 3:00:00 PM
Qﬁailf!ers: H Halding times for preparallon or analysls excesded J Analyte delected below the Reporiing Limit

ND Mot Detected at the Mathod Detection Limit (MDL)

ln:= MSE-Lzb Serviges
A%

~.Q. Box 4078
200 Technology Way

Butte, MT 59701

Lab: 406-494-7334
Fox: 408-494-7230
labinfo@mse-ta.com

Page 6 of 13



Limit  Reporting Limit
N Splke Recovery oulside accepled recovery limits

MSE Lab Services Date: 28-Oct-13
CLIENT: AECOM Client Sample ID: FORM SED (058)
Lah.Order: 1309111 Collection Date: 8/26/2013 10:00:00 AM
Project: Sediment Analysls
Lab ID: 1309111-007 Matrix: SOIL
Analyses Result MDL RptLimit CQualifier Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Anal_lyst: SW
Alumlrum 2280 129 4,09 N mgiKg-dry 1 10242093 2:54:11 PM
Arsenic ND 1.34 4.09 mgiKg-dgry 1 10/24/2013 2:54:11 PM
Cadmlum 0.118 0.091 0.273 4 mgiKg-dry 1 101242013 2:54:11 PM
Chromium 10.0 2.42 T 6.82 mglkg-diy 1 10/24/2013 2:54:11 PM
Copper ND 0.303 1.36 mgiKg-dry 1 10242013 2:54:11 PM
Lead 2,13 0.049 0.138 mgikg-dey 4 10/24/2013 2:54:11 PM
Nickel - 0.754 0.032 0.136 mgikg-dry 1 10/24/2013 2:54:11 PM
Selsnium 0.279 0.003 0.273 mofkg-dry 1 102412013 2:654:11 PM
Sliver 0.080 0.050 0.136 4 mgiKg-dry 1 1012412013 2:54:11 PM
Zinc . 5.42 377 8.82 J mofKg-dry 1 1012412013 2:54:11 PM
MERCURY IN SQOIL/SEDIMENT - SW846 7471B _ SW7471 SW74T1A Analyst: Je
Mercury ND 0,0406 0.140 H mgfKg-dry 1 10/2/2013 9:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK 7 Analyst:  hbfdf
Qrganic Matier - Walkley Black 18.0 0.09 0.20 % 1 10/3/2013 4:00:00 PM
PERCENT COARSE MATERIAL ASTMD422 Analyst: hh
1* Gradatlon ND 0.05 0.10 % 1 10/32013 1:00:00 PM
2mm Gradation ND 0.05 0.10 % 1 10/3/2013 1:00:00 PM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: hb
% Clay 8.0 0.1 0.1 % 1 10/32013 3:00:00 PM
% Sand 88.0 0.1 0.1 % 1 107312013 3:00:00 PM
% Slit 4.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
- Soll Class - - LOAMY SAND 1 10/3/2013 3:00:00 PM
Qualifiers: H Holding times for preparatlon o+ analysls exceedad J Analyte detected below the Reparting LImit

MOL  Method Detection Limit
ND  Not Detected at the Method Detection Limit {MDL)

- ‘
nF- MSE-Lab Services
A

P.O. Box 4078
200 Technology Way
Buite, MT 58701

Lab: 406-494-7334
Fax: 408-494-7230

labinfo@mse-ta.com Page 7 of 13



G
MSE Analylical Laboralory

200 Tachnology Way

P.O. Box 4078 Lal: 406-494-7334
Fax: 406-494-7230

fabinfo@mse-ta.com

Date: 28-Oct-13

Butte, MT 59701 Report Date: 25-Oct-13

Client; AECOM
Project:

Sediment Analysis

QA/QC SUMMARY REPORT .

Work Order: 1308111
BatchlD: 7259

Analyte Result

Ri. Units Spike Lvl % Rec Low Limit High Limit RPD RPD Limit Qualifier

Sample ID: 7259-P8B Meathod: SW7471 Batch ID: 7259 Analysis Date: 10/2/2013 9:07:00 AM
Mercury ND 0.100 mgfKy

Sample ID: LC5-7259 Method: SW7471 Batch ID; 72569 Analysta Date: 10/2/2013 9:07:00 AM
Marcury 17.1 1.22 mgfKg 21.70 78.9 80 120 8
Sémp!e iD: 1309711-0014-M8 Method: SW74T1 - Batch (D: 7259 Analysls Date: 10/2/2013 :07:00 AM
Marcury 25,3 1.58 mgf¥g-dry 2828 8a.5 75 125 H
Sampls 1D: 1309111-001A-MSD Method: SW7471 Batoh ID: 7259 . Anglysis Dete: 10/2/2013 9:07:00 AM
Mercury 28.0 1.58 mglkg-dry 28.28 92.0 75 125 2.78 a5 H

Qualifiers:  na Sample cona, Is > 4*splka laval 8°  Splke Recovary outside limits; within Manufacturer Limits

Manufaclurer Limits for Chromivm 127-234 mgfkg; Mercury 11.2-32.2mgfkg; Micke) 79.2-139 mgfkg

Page 8 of 13



L P.O. Box 4078 Lab: 406-494-7334 .
DR s oyt Lavoraory 200 Tachnology Way Fax: 406-494-7230 Date: 28-Oct-13

Bulte, MT 59701 labinfo@mse-la.com Report Date: 25-Oct-13
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1309111
Project: Sediment Analysis BatchlD: 7262
Analyte Result RL Units Spike Lvi % Rec LowLimit HighLimit RPD RPD Limit Qualifler
Sampls ID: 7262-PB-FILTERED Method: SW6020 Batch iD: 7262 Analysis Dale; 10/24/2013 2:64:11 PM
Aluminum ND 3.00 mgl¥g '
Arsenlc ND 3.00 mgikg
Cadmlum ND 0.200 mg/Kg
Chromium ND B.00 mg/Kg
Coppear ND 1.00 mg/kg
Lead ND 0,100 mg/Kg
Nickal ND 0,100 mg/kg
Selenium ND 0.200 mg/Kg
Sllver ND 0.100 mglKg
Zing , ND §.00 myiKg
Sample ID; 7262-PB-UNFILTERED Mathod: SW6020 Batch ID: 7262 Analysis Dalo: 10/24/2013 2:64:11 PM
Aluminum ND 3.00 mglg '
Arsenlc NOD 3.00 my/Kg
Cadmium ND 0.200 mglkg
Chromium ND 5.00 mg/Kg
Copper’ ND 1.00 mgiKg
Lead ND 0.100 mglkg
Nicks! ND 0.100 my/Kg
Selenlum ND 0.200 mgKg
Sliver ND 0.100 mg/Kg
Zine ND 5.00 mg/Kg
Sample ID: 1.CS-7262 Maethod: SWE0G20  Baich ID: 7262 Analysls Date: 10/24/2013 2:54:11 PM
Aluminum 45630 2499 mgfKg 1107 409 80 120 5
Arsenic 110 299 mg/Kg 100.8 100 80 120
“Cadmlum 48 02000 o mgiKg o 184800108 - 800 1200 Ce R
Chromlum 234 © 499 mgikg 180.8 130 80 120 ) s
Copper 79.9 0.988 mg/Kg 73.22 109 80 120
Lead 286 0.100 mgfg 2604 114 a0 120
Nickal 131 0.100 mglkg 108.7 121 80 120 s
Selenium 227 0.200 mglKg 212.5 107 80 . 120
Sllver 70.8 0.100 mg/Kg 59.86 118 80 20
Zing 833 © 400 mg/Kg " 658.7 a3 a0 120
Sample ID: LFB Method: SW6020  Balch ID: 7262 Analysis Date: 10/24/2013 2:64:11 PM
Aluminum 194 3.00 mg/Kg 200.0 96.8 85 1186 '
Sample ID: 1309111-001A-MS Mathod: SW6020 Balch ID; 7262 Analysls Date: 10/24/2013 2:54;:11 PM
Aluenlnum ' 18400 7.79 mglKg-dry 1446  €8.7 76 125 NA
Arsenle 181 7.79 mgiKg-dry 131.8 118 75 126
Cadmlum 281 0.620 mg/Kg-dry 241.1 116 75 125
Chremium 337 13.0 mplKg-dry 2358 127 75 125 st
Qualiflars: N Samgle conc. 1s > 4*splke leval §  Splke Racovary outside limits; within Manufacturer Limits

Manufacturer Limits for Chromlum 127-234 mgfkp; Mercury 11,2-32,2mg/kg: Nickel 78.2-139 mg/kg

Page 9 of 13



P.0. Box 4078 Lab: 406-494-7334

“ﬁ MSE Analylcal Laboralory 200 Technology Way Fax: 406-494-7290 Date: 28-Oct-13
Bulto, MT 859701 labinfo@mse-ta.com Report Date: 25-Oct-13
QA/QC SUMMARY REPORT

Client: AECOM Work Order: 1308111

Project: Sediment Analysis BatchlD: 7262

Analyts Result

RL Units Splke Lvl % Rec LowLimit High Limit RPD  RPD Limit Qualifler

Sample ID: 1309111-001A-MS Mathod: SW6020 Baich ID: 7262 Anglysls Date; 10/24/2013 2:64:11 PM
Copper 223 2.60 mgfKg-dry 85,64 181 75 126 8
Lead 383 0.260 mg/Kg-dry 327.1 115 75 125

Nickel 200 0.260 mgig-dry 142.0 119 75 125

Selenlum 305 0.520 mglfikg-dry 277.5 109 75 126

Sliver 81.5 0,260 mgfg-dry 78,18 117 75 125

ZIne 932 13.0 mgfKg-dry 729.7 112 75 1256

Sempla (D: 13091 11-001A-MSD Method: SW6020 Balch ID; 7262 Analysls Date: 10/24/2013 2:64:11 PM
Aluminum 16900 7.76 mg/Kg-dry 1446 105 75 128 3.14 35 NA
Arsenlc 189 7.78 mgiKg-dry 131.6 126 75 125 4.35 38
Cadmlum 281 0617 mgiKg-dry 2411 118 75 125 0.188 35
Chromlum 349 12,9 mgfikg-dry 2368 132 76 125 3.58 35 8
Copper 171 259 mgfKg-dry 95.64 108 75 125 26.4 35

Lead 3 0.259 mgfkg-dry a7 114 75 125 0.645 35

Nicket 202 0.259 mglKg-dry 1420 121 75 126 116 35
Selenlum 312 0.517 mgiKg-dry 2775 112 76 i26 - 212 38

Silver 80.8 0.259 mg/Kg-dry 78.18 114 76 125 - 1.97 35

Zing 941 12.9 mglKg-dry 720.7 114 7% 125 1.0t 35

Sample 1D; 1309111-001A-MST Method: SW6020 Batch ID: 7262 Analysis Date: 10/24/2013 2:54:11 PM
Aluminum 17900 7.79 mglKg-dry 1448 173 75 126 8.82 35 NA
Arsenlc 184 7.79 mgliig-dry 131.8 120 75 125 .36 35

Cadmium 298 0.519 mgH{g-dry 2411 123 75 125 5,75 35
Chromlum R 13.0 mgiKg-dry 235.8 128 75 125 1.35 35 s
Copper 173 280 mglKg-dry 95.64 108 75 125 25.2 a5

Lead 390 0.260 mg/Kg-dry 327.1 117 75 125 1.82 36

Nickel -~ - - <204 - 0280 - mgMg-dry - - 1420 122 - T 28 201 - 38
Selenium 304 0.518 migiKg-dry 2775 108 75 125 0.196 35

Silver as.7 0.260 mgiKg-dry 78.18 113 76 126 3.11 35

Zinc 941 13.0 mg/Kg-dry 729.7 114 75 126 0.935 35
Qualifiers:  MA  Sample conc. Is > 4*splke loval 8*  Splke Racovery outslds limits; within Manufacturer Limits

Manufacturer Limits for Chromlum 127-234 mgfkg; Mercury 11.2-32.2mgfky; Nickel 79.2-139 mpfkg

FPage 10 of 13



Y P.O. Box 4078 Lab; 406-494-7334
n& MSE Analylical Laboralory 200 Technology Way Fax: 406-494-7230 Date: 28-Oct-13

Bults, MT 59701 labinfo@mse-ta.com Report Date: 25-Oct-13
QA/QC SUMMARY REPORT
Client:  AECOM ' Work Order: 1309111
Project: Sediment Analysis’ BatchlD: R24739
Analyte Result RL Units Spike Lvl % Rec Low Limlt HighLimit RPD RPD Limit Quafifler
Sample ID; 1309111.006A-D Method: ASTMD422  Baich ID: R24739 Analysis Date: 10/3/2013 1:00:00 PM
1" Gradation ND 0.10 % 0 36
2mm Gradation ND 0.10 % 0 a5

Qualifilers:  nA  Samgle conc, Is » 4*splke leval 5*  Spike Recovery oulside Hmits; within Manufacturer Limits

Manufacturer Limils for Ghramlum 127-234 mgikg; Mercury §1.2-32.2mg/kg; Nickel 79.2-139 mglkg

Page 11 0of 13



F‘" P.O. Box 4078 Lab: 406-494-7334 Date: 28.0t13
Il e ISE Analyilcal taboratary - 200 Technology Way Fax: 406-494-7230 ate: 28-Oct-
Butte, MT 58701 labinfo@mse-la.com Report Date: 25-Oct-13

QA/QC SUMMARY REPORT

Client: AECOM Work Order: 1309111
Project: Sediment Analysis BatchlD: R24748
Analyte Reasult RL Unils Splke Lvl % Rec Low Limit HighLimit RPD RPD LImit Quallfler
Sampla ID: 1309111-006A-D Mothod: MSA18-5 Balch ID: R24748 Analysis Dale: 10/3/2013 3:00:00 PM
% Clay 2.0 0.1 % 0 36
% Sand 96.0 041 % 0 35
% Silit 2.0 0.1 % 0 35
Soll Class SAND
Qualifiers!  na  Sample conc. Is > 4*splka level 8"  Spike Recovery cutside limiis; within Manufacturer Limits

Manufasturer Lirlts for Chromium 127-234 mglkg; Mercury 11.2-32.2mglkg; Mickel 78.2-139 ma/kg

Page 12 of 13



B
MSE Analylical Laboratory

P.Q. Box 4078
200 Technology Way
Bulte, MT 58701

Lab: 406-494-7334
Fax: 406-494-7230 .
labinfo@mse-ta.com

Date: 28-Oct-13
Report Date: 25-O¢t-13

QA/QC SUMMARY REPORT

Cllent: AECOM Work Order: 1308111

Project: Sediment Analysis BatchlD: R24797

Analyte Result RL Units Spike Lvl % Rec LowLimit High Limlt RPD RPD Limlt Quallflar
Sample 1D: PB Meathod: OM_WALKLE Baich ID: R24797 Analysls Date: 10/3/2013 4:00:00 P
Organlc Matter - Walkl ND 020 %
Sampie ID: LCS Method: OM_WALKLE Batch ID: R24797 Analysls Dale: 10/3/2013 4.:00:00 PM
Organle Matter - Walkl 214 0.20 Y% 2,500 85.4 80 120
Sample 1D: 1309111-001A-D Methoo: OM_WALKLE Baich ID: R24797 Analysis Dale; 10/3/2013 #4:00:00 PM
Organle Matter - Walkl 0.54 0.20. % 12.2 36

Qualiflers:  wa .Sampla cong, I8 > 4*splke leval §*  Spike Recovery outslds lImils; wilhin Manufacturar Limlts

Manufacturer Limits for Chromium 127-234 mgikg; Mercury 11.2-32.2mgrkg; Nickel 79.2-133 moikg

Page 13 of 13



Coeur Alaska, Inc.
Juneau, Alaska

hronic Toxicity of
lella azteca

Prepared by

AZCOM

AECOM Environment
Environmental Toxicology
Fort Collins, CO

60297514-100-(104-109)
August / September 2013



AZCOM

HIVE

Report of Short-Term Chronic Toxicity of Whole Sediment to Hyalella azteca

Project IDs: 60297514-100-(104-109)
August / September 2013

Sponsor and Laboratory Inf

ormation

Coeur Alaska Inc.
Kensington Mine
Sponsor 3031 Clinton Drive
Suite 202

Juneau, Alaska 99801

Project Officer | Kevin Eppers (907) 523-3328

Testing Facility

AECOM Environment
Fort Collins Environmental Toxicology Laboratory
4303 West LaPorte Ave.
Fort Collins, CO 80521
Fax: (970) 490-2963
State of Florida NELAP Laboratory ID: E87972

Study Director | Rami B. Naddy, Ph.D (970) 416-0916 email: rami.naddy@aecom.com

Report Author | Amber Potts (970) 416-0916 email: amber.potts@aecom.com

Test Information

Test Short-term chronic screening toxicity test of sediment

Basis USEPA (2000) and ASTM (2012)

Test Period August 27, 2013 @ 1100 - 1145 to September 6, 2013 @ 0900-1200
Test Length 10 days

Species Hyalella azteca

Test Material

Whole sediment

Sediment ID

Sample ID AECOM Laboratory ID
LSH 26894
LJC 26895
UsC 26896
EFSC 26897
LSC 26898

Control Treatments

Overlying Water, Silica Sand, and Formulated Sediment

Overlying water

Moderately hard reconstituted water prepared according to USEPA
(2002), augmented with approximately 50 mg/L CI (as NaCl)

Test Concentrations

0 (control) and 100% of each test sediment

e Results described in this report apply only to the samples submitted to the laboratory and
analyzed, as listed in the report

e Testresults comply with NELAC standards. Reports are intended to be considered in their
entirety; AECOM is not responsible for consequences arising from use of a partial report

e This report contains 8 pages plus 3 appendices

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited Page 1 0of 8
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AECOM Environment 60297514-100-(104-109)

Sediment Collection and Receipt

Sample ID | Collection Date and Time AECOM No. F?:cii?)ft A:-rie\?;?'(oaé)a
LSH 07/01/13 @ 0900 26894 07/10/13
LJc 07/01/13 @ 1100 26895 07/10/13
usCc 07/01/13 @ 1300 26896 07/10/13 3.8
EFSC 07/01/13 @ 1500 26897 07/10/13
LSC 07/02/13 @ 1000 26898 07/10/13

& Air temperature of cooler
Note: See Appendix A for copies of chain of custody records

Control Sediment

The primary control sediment was coarse silica sand, obtained from a local commercial supplier
(manufactured by Unimin® Corporation). A second control sediment with a smaller grain size
and higher organic matter content (Kemble et al. 1999), was prepared in the laboratory. The
composition of the formulated sediment is given in the following table.

Composition of Laboratory Formulated Sediment (Control)

Material Source Pre-Treatment Weight (g)
Coarse Unimin Corporation, Rinsed with gentle mixing in deionized 1242
Quartz Sand Emmett, ID water until water ran clear. Dried in oven.

Silt/Clay Mozel, St. Louis, MO. None 219

(ASP400) Distributor = Englehardt
. Grey Rock Clay Center,

Dolomite yFt. CoIIins,yCO. None 7.5
a-cellulose Sigma None 77.3
Humic Acid Fluka None 0.150

Total 1545.95

An additional control treatment was tested using only water (the same water used as overlying
water in the other controls and field sediment tests).

Initial Overlying Water Characterization

Batch No H Hard. Alk. Spec. Cond. TRC NH;-N Cl
| P (mg/L)? (mg/L)? (uS/cm) (mg/L)" (mg/L) (mg/L)
10820 8.1 88 58 543 <0.02 <1.0 51.8

® As CaCOs3
® Total residual chlorine

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 2 of 8



AECOM Environment 60297514-100-(104-109)

Test Sediment Preparation

Sample ID Date Homogenized Time Homogenized
Sand Control 1515-1518
Formulated Sediment 1526-1528
LSH 1519-1522
LJc August 26, 2013 1519-1522
usc 1540-1543
EFSC 1539-1542
LSC 1540-1545

Overlying water was added to the sand control and formulated sediment during the
homogenization process to wet both controls prior to placement in test chambers. Before,
during, and after homogenization, any noticeable debris (including sticks and other plant
material) and large stones were removed from the test sediment and discarded.

Test Conditions

Test Type Static sediment with continuous replacement of overlying
water

Test Duration 10 days

(S)verlylng Water Delivery Continuous renewal (flow-through)®

ystem

Test Endpoints Survival, dry weight per original and surviving organism

Test Chambers 500-ml glass beakers

Test Sediment Volume 100 ml

Overlying Water Volume 175 ml

Replicates per Treatment 8

Organisms per Replicate 10

Test Temperature 23+ 1°C

Lighting Fluorescent, 16 hours light:8 hours dark

Chamber Placement Randomized

Test Sediment Renewal None

Test Overlying Water Approximately two volume additions per test chamber per

Renewal day

2 Continuous replacement via a drip system
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AECOM Environment 60297514-100-(104-109)

Test Organism

Species and Lot Number Hyalella azteca, FCETL Lot 13-032

Age 8 — 10 days
Size (pre-test wt.) 0.018 mg/organism (mean)
Source Aquatic BioSystems (ABS), Fort Collins, CO

Moderately Hard Reconstituted Water with added chloride

Overlying Water (51.8 mg/L) as NaCl, RW # 10820

Reference Toxicant Testing | Initiated August 27, 2013 using sodium chloride (NacCl)

TEST RESULTS

Biological Data — Survival and Dry Weight

Dry Weight (mg)
Sample ID Percent Survival Per original Per surviving
organism organism
Water Control 92.5 0.053 0.057
Sand Control 96.2 0.070 0.072
Formulated Sediment 50.0 0.022 0.048
LSH 95.0 0.066 0.068
LJC 87.5 0.059 0.068
usc 96.2 0.070 0.073
EFSC 91.2 0.065 0.072
LSC 96.2 0.081 0.085

Note: None of the test sediments had any statistically significant reductions in survival or growth relative to the

sand. Analyses were completed using Toxstat Version 3.5 (WEST, Inc. and Gulley 1996).See Appendix B for test
data sheets
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AECOM Environment 60297514-100-(104-109)

Analytical Data

Parameter Sample Identification
Sand | Form. Sed. | LSC | LSH | LJC | UsC | EFSC
Metals (mg/kg-dry)?
Aluminum 205N 2,280 N 12,300 N 15,400 N 10,300 N 14,600 N 13,900 N
Chromium 5.87J 10.0 94.5 37.4 24.4 101 32.7
Zinc 4.09J 542 205 111 121 105 844
Arsenic <1.25 <1.34 23.7 254 11.9 13.5 42.2
Cadmium <0.085 0.118J 1.29 0.390J 0.492 0.750 13.9
Copper <0.283 <0.303 56.7 69.4 56.1 44.6 73.4
Lead 0.144 2.13 9.14 7.39 8.00 2.70 12,5
Nickel 0.273 0.754 73.4 30.9 15.7 55.0 79.8
Selenium <0.087 0.279 1.94 1.77 <0.163 3.21 4.79
Silver <0.047 0.060 J 0.168 J 0.306 0.269 0.1311J 0.3341J
Mercury <0.0372 <0.0406 H 0.0402 J, H <0.0384 H <0.0354 H <0.0380 H 0.0774 J, H
Particle Size (%)"
Clay 2.0 8.0 2.0 2.0 2.0 4.0 6.0
Sand 96.0 88.0 96.0 96.0 96.0 96.0 82.0
Silt 2.0 4.0 2.0 2.0 2.0 ND 12.0
Texture Sand Loamy sand Sand Sand Sand Sand Loamy sand
Coarse Material (2 mm) <0.05 <0.05 <0.05 0.58 0.28 0.15 <0.05
TOC (%-dry)° <0.09 18.0 1.67 0.61 1.08 5.50 18.3
(A“Cn'qdol\é‘;'lzt)”e Sulfide NM NM 1.84 <1.40 <1.40 <1.40 5.20

# As, Cd, Cr, Pb, Ni, Se Al, Zn, and Ag by SW-846 Method 6020, Hg by SW-846 7471 (USEPA 1986)

® particle size was determined using ASTM Method D422 and Modified ASA 15-5

° TOC was determined using the Walkley Black Method

N = Spike recovery outside accepted recovery limits

J = The concentration was below the reporting limit but above the method detection limit

H = Holding times for preparation or analysis exceeded

Values presented as ‘<’ are below the MDL

NM = Parameter not measured for this sample

Note: See Appendix C for a copy of the reports from the analytical laboratory (MSE Analytical Laboratory, Butte, MT)
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AECOM Environment 60297514-100-(104-109)

Total and Total Volatile Solids

Sample ID Percent Total Solids?® Percent Total Volatile Solids”

Sand 78.73 0.076
Formulated Sediment 76.70 5.15
LsC 74.57 1.63

LJC 73.21 0.90

LSH 75.66 0.75

usc 74.21 2.73

EFSC 43.66 13.30

Total solids were determined using Standard Methods 2540B (APHA 1998)

® Total volatile solids were determined using Standard Methods 2540E (APHA 1998)

Note: All values are means of duplicate analyses and determined at AECOM/FCETL. See Appendix C for data
sheets.

Physical and Chemical Data

Ammonia | Hardness | Alkalinit
Sample ID (sp:|) (ng(?L) (Eglr(]:(rjﬁ) T(fgg as N (mg/L as (mg/L ag
T (mg/L) CaCOs;) CaCOs;)
Water Control 7.6-8.2 | 5.3-6.3 | 543-574 23-24 | <1.0t01.0 88-100 58-66
Sand Control 7.9-8.2 | 5.9-6.5 | 539-613 | 23-24 <1.0 80-108 60-74
Formulated Sediment | 7.8-8.0 | 5.2-6.4 | 583-776 23-24 <1.0 104-150 67-115
LSH 7.8-8.1 | 5.6-6.5 | 517-760 | 22-24 <1.0 100-128 63-82
LJC 7.6-8.0 | 5.8-6.4 | 512-565 | 23-24 <1.0 84-114 49-67
usc 7.8-8.0 | 5.8-6.2 | 539-664 | 22-24 <1.0 100-114 57-65
EFSC 7.6-7.8 | 5.1-6.2 | 557-685 | 22-24 <1.0 114-162 79-104
LsC 7.7-79 | 5.4-6.5 | 493-626 | 22-24 <1.0 92-136 59-93

# Temperature in test chambers

Reference Toxicant Test Results for H. azteca

_ AECOM/FCETL Historical 95%
Or?\lamst:n el Test Dates 96-Hour LCs Control Limits
Hmber Low High
13-032 08/27/13 to 08/31/13 1,888 1,240 3,253

Note: Values are expressed as mg/L chloride
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AECOM Environment 60297514-100-(104-109)
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AECOM Environment

60297514-1 00-(104-109)
Statement of Procedural Compliance

I certify that this document and alf attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge,
accurate and complete.

N /VW/\/\ s Obbor 29 pia

Rami Naddy, Ph.D. Date
Study Director

Statement of Quality Assurance

The test data were reviewed by the Quality Assurance Unit to assure that the study was
performed in accordance with standard operating procedures, and that the resulting data
and report meet the requirements of the NELAC standards. ‘This report is an accurate
“reflection of the raw data.

Quality Assurance Unit Date
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APPENDIX A

Chain of Custody
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AECOM Environment 60297514-100-(104-109)

APPENDIX B

Data Sheets
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Page Z of%?)
SEDIMENT/SOIL PREPARATION

Project Number: 60207514-100-(104-109) ﬁgﬁgﬁg {fj’B
Artificial soil _
Constituent/source. Amount added (g)
- Coarse Silica Sand 1242
Silt/Clay (ASP 400) _ 219
Dolomite ' 7.5
a-cellulose 77.3
Humic Acid _ 0.15
Total 1545.95
Notes: Container was placed into tumbler for a minimum of an hour to homogenize priorto use @19 |y = @}ng —~1k00 oo
' 090

See TIE Sheet Daily Log for notes on the preparation of the formulated sediment

Homogenization

 Soll/sediment FCETL# Dot — _ To Analyst
Water (Cont.) NA
Sand (Cont.) NA Bl2e|i3 (215 12\ @ R
Form Sed. (Cont.) NA Hlzel\3 15520 \52% *
LSH 26804 | Byl 15519 1522, AN
LIC 26895 Y20]13 (519 1522 KR
USC 26896 B2 Ll \SUO isu3 e~
EFSC 26897 2/ 200/13 [S29 fSYL JEA
LSC 26898 201\ [ sHo | SeE PQ)

O p Blzeliz, e
'



Page:_i_
FCETL. QA Form No, 15
Effective: 5/90

K wliglis

SUBJECT: DALY LOG @'B: M‘Olz‘ﬂ D

ALL ENTRIES MUST BE INITIALLED WITH DATE AND TIME:

hza1siu—\0o-(lov-104) . gzteca

Prep. of formulated sediment 5152(,«;//6 &, 9330

Mﬁ&d&ﬁz&mﬁg fbg'&%h@r' (h A& aacas-ﬁo S Jar-

~MFi2a Coarce silico. sand. (washed 7 baked )

A2 q” clay

n 15% Dol ovnite

~ TT3a ot -celludose, (Lot # Cl2-037)

~ 016029 humic aesfd. (ot ¥ CID-02H)

Hotal: "'15145.8131

3

b

e W



EAR DI

EAN U TR\

Seniu
punod oN #
pEaQ POAIDSAO #
BUIAMNG #

sfemu

pUNOZ 10N #
pea(] paARsSqQ #
BUIAAING #
WIS S[ely;
B 2 puUNoJ 10N #
e 2 peaq poasasaQ #
o 91 Buinning # 08T
s[eniu|
S puno4 10N #
v peaQ paMasqQ #
ol ~ BUIAING # 0S-3
2 sfeniu|
| 26 punod 1o #
peaq paAlssqQ #
Puinang # osn|
S[eniu

pUNO4 10N #
peaq penasq #
BuIAAINg # T

S[emu

pUNO] 10N #
peaqg paAlesqO #
Buinaing # HST}
S[eniu

PUNOJ 10N #
peaq paaIssqo #
BUIAIMNG £ (0D} "pag uuog
s[enu|

puno4 10N #
peaq paaasqQ #
Buinung & (uon)) pueg|
sreniu|

puno4 JON #
pESQ PaAIeSqQ #
2% 1) E . BuAING # (o)) Jorem|
a ) q y[ uoneuuue] 1) EmE_umw.__

002[-00b0 et} €i[Af,: P>PrvWiliisy 453l
eileibod @y (601L-701)-001-F1GL6209 ‘ON 199loid  [BMBUSH-OREIS "OIUCIYD POSIZE {4 ‘© vivag WoloToIg

|
=
=]
]

4 oloB 20| o|Br1o| B4 |-

a2l

holn

452

3
E
ol
!

=

wal Lol fan

a2 Yo

2

aooz QO@E‘QOO

TN

éo;ﬂ’l@lﬁ—:‘Ooal"_D@

@

" G’O-—%qgo(\)%m‘?ﬂéﬁo Ogj;\d{:{.ﬁf‘go@%

e

yASWAS

%‘ﬁoaﬁg olo|Felo |2

Yo
&4 v : ol l ol o2
go| S Pkoielim -1 ol cate BRI IS IN I A B e ey

= 20 d
’)I

Olo| e

250

209

Pa

Oé;—cﬁ(")égoljé

¢le lo]Q (‘“Ocpgg,
5| —{&| 1 0| A3 2| 2|0

0

Q\QW.B:Q. W rilhr R AT [ Ty

Ie)
¢ N MR WA wfg“m
\ hS

oo-§OOﬁWC@ﬂbO

coma}

O“j‘
/Joogl 90\0’5} %E '
= Qo Oéo'(‘}—- "OQI@'[TQ

0/6/Q

yi oA
Qﬁ\({gﬁw .&. SyIeway

Q

sl
2

)

Ilk‘r‘.-.—_ 6%207£ Gomq@o,QgEO§%‘g CO‘:} g(),—é*ﬁ"o "‘g

3]

Sl o

NN



Gl Mooy ot | D[ F [ N[ R[] O[ A T[] S[ D [ T Jereduden
| MSIEHL P 6
B O b [y 8 _
M SRS el 7 T UG L Y v g s wh w,r > L L, 081
ST &fZfelCevl o [ G0V 9y lel] 6] ew[Q LN [CSh 0843
<= | OpN | FTWA 5 | 3L L] LW P LB L] vl | ¥ Llbi [ 28N
| SPYORE[wa | ¥ [Q 9| bLl L] S LT L 9L o L] R0 m.“.mav,b oM
I IR SR ¢ [UI[0S [ BC[VR[LEIb e ] 06l nh]l &L 1 292 HST
A TOnR NERIT 2 TS L e [ 3|V gl BATLL] vy [RA]E L[ YL m (woQ) "pag wiog|
~P O ITRAROE | [VA[ v (S Ll 21081 v6| 1&2[TS M i1 A (u0Q) pueg]
R SR [SC [Tl 0 (O S LL | WU RUTLIL L1 te[DAl d L BL[Z {uo) Jere M| Haf}
DI &l Nl D] 13 T O] S Q[ < [eweondey
T [ B0 [ b9l o1
& | ST [l 2T 6
S [ Ol [RWML| SV T g _ .
SN\ RIS A 7 [SUIZ7 | W <] ®v [ ¢ N &[S0 B2 NC 081
A SH LT[ F-7] g | S| 22 | 5| 2G| oo | sv| | m2| | hel BT 0843
93 | 0T 1/o[ -7 ¢ | ek | €C | % KT e | | b2| =0 he Jwﬂ# o8N
oV [ [ CIRE 9T v Sk %L ST 130 | ST W] < [Whe| 5| P2 or
AP | SRt [Sesg| Tl € | S| BT Mﬂlﬂd sz | e | < | L2 | ce| bl w% HST|
N AN RNMIECR[ A g [ §C (272 WG 2T €| e he| S| P2 (wo9) ‘peg uogll (0 Bap)
AE QbR RZE [ 1L | WO 22 LN | sZ | Po| X [ 2| &| R hE (u0D) pues
g | QRTERZ/G[T=[ 0 (W | 22| Yol ke | Fo| <x| h2[ %X §xYord (o)) terem| dwal|
ST Gl SR D121 L[ D O [peorey |
X SR ST ol
NSRS
g [t Rifh{] S ¢
RSB S 2 [80sStZh [ 8y VR SCHNTTL 292 S VN NG Le oS
FASHAYTEYZ/E] &1 o TS VL2 ] USI o979 ¢9|Q\Y S ’ S 0843t
O] [T 5 s (RS e |[O N VA T2 9 o[\ v S Ndw,m osn|
D ERT AT ST v (RS][220 [os{ysie o7 MBS |IS|hDS or
A~ SR BN S e (DNSIA13as[ e Y9 oS 188 eS HST)
T SWBNER S 2 [T o LS00 8% 0T b NS QT (woQ) peg o) {/Buw)
~SBIAR EIRZR] S 1L [\ S Wwal £ PlE 2] SNH W [So kv (uop) pueg|  usbAxXO
T ST ERSG[ S | 0 [bSZA [N s SIS I eSl LelSSI S . | ponjossIq
sieqiuy]  swil] el eww] Aea |orAea] 6Aea] sAed] ZAea] 9Aieq] sAeq| vAed] ciea] zAeq]
Ol<zjormg<w®  (601-v0L)-00-715L6209 ON92I0ld  [BMSUSH-ONEIS DIUCIYD 2201z ' (191E p BuikoAQ 0 a11s6duwiod) Y1va 1vOINIHD
<t{2tjav e
||.||..mkmv u.& G U@@&




>P M & v s (VW uac o <A KT senuf]|
wehi] O 5051 SEYL gl SZI Gig! AL =3 ey I
eI | Sl | Dods | el | oril  tIpele TN, | TWRAE  [SXN\N. | SWEZE )|

Lt MG \SVR | (T et AP AHL A = S1 # Jo101)

=3 s
+(age> ONMA

Ul ] & hS 19Te \\ BUIAIBAD

oVl ez e | orle cb |ZE=) 3 Eb AGTY | G 08

0| CI7 717 Jzuy0)047 o] bL Al Tl =% [ L5G 0S43

N d N V7 Q- L= EL) i Qal W\ | ¥z osn

0= ol> P 0T= L9 pt 1l L2 ans | Yo oM

O] O | o0 | O z% 9 %C ol SL | TS HS|

ol P av | Ol> =43! L0 U<y 101 H[Ly |- &%o (‘uog) "pag wuod

O] o> a7 o> 2L (34] g\ [ =\ bZS (o) pueg

W/ e [fT /S o> | O | Oz N0y (255! el %Y oS | 2f5 (1o0) 1ere M
0L AeQ L Aeq £ Aed 0 Aeg 0L Aeg 0 Aeq 01 Aeg 0 Aeg 0l Ae@ 0 Aeg Juswipes

(/6w) eluowwylf (€000 se /bw) a_c__%_ {€00ED se 1/bw) ssaupiey {woyst) Ayanonpuog)
€ |acjovary -y

{60L-¥01)-001-¥LS26209 ON Jo8loid

Z 1o o

remauay-oNeIs ‘oIucIyD

BOOZE

ZO.F(NEMFO(E;«IO HILYM DNIATHIAO



Yo

A oreqsieny YN :BuIpsa D, iC -t g = sbuey 520 = ioueg 0L aL
AT
x % kS A5
:@leq/seny| S7a! :Buipaaq A erNw\ 2T = abuey D\&JW = 1D yiegd 6 Aeq|
Uiy
Y sleq/seny| il OGN Bupssy 2, nWNC- g <€ =obuey OV = 5 uyeg 8 ABg
U o | |
Uk e q/siem) U m.n\.ﬂ,“mc_vm.m.u_ Um NC- X €T =obuey 3 ETC = oueg L feql
AT Al7) ,_
b )
ajeq/siemul ¥ :Buipaa 2T W T-% 8T = sbuey % ¢ =10 ueg 9 AeQ
B Q %0 33 Qo
areq/siemu] :Bujpea .7 b8~ h £ =obuey 0«3 ¢ =10 ues s Aeg
e | "
e mwma\w_m:_s Y 04 ‘Buipes Ty - &C = obuey . %€ =10 yeg v Aeq
/OB g WV c
o r\q -1 1 . . L . —
:ajeq/SlEnu :Buipesy D2 bl ~ b2 =sbuey ~o@ €T =10 ykd ¢ feq
Tl 7,
-8leq/s[eniu] G CEN :Bupesy e TN N ET =abuey 22T =10yeg z feg
AR PAEY
N~
2req/seny) HSTN Buipsey ~SNo THZ—R'EE =obuey DoQ'CZ =10 ukg | AeQ
£1[L2]8 sreq/sremuy Kooz :Buipee e &hE- Q1S = obuey 5o Q£ = 10 ureg
ey [P
O\l & ssequreys o) pappe swsiuebio 158 L o Aeqg
S (=)
% \éﬁmo\w_m:_c_ XN B siaquieyo o) pappe Jarem Buikpang
4 mrnhu. {— @.ﬂmw © psziuabowoH uaLipeg 1- >mm_l_
Z1]L110) oF SRR ) ,
(601-+0L)}-00L-PLSLE6Z09 "ON 1aaloid [emousy-0lEIS ‘OluoIYD poape H D07 DNILS3IL ATIVA

=T ?%



SeBieen 2200, wod woyy wovewon

ST @B WSy #
UL @ PPPTe MAUISER P IS0\ aaem TNSIWGO BReg e PIPONA ST 7 oA

i)z
2 S he)

.mum._._ao._qam 11 120G 3UB|q JO $50] Jybram ul ppy

:9)ey Buipeo] :aWNJOA UOIN|OS 183
ueap
abuey

QZLEL YIZLLL, uelg
+Z hoooO Al LAle Lol ¢olZE i
S TR L0 1L =
om. 23RO hAlhL oL %0ohL 9 pA
Gy €S0 O|gGTR L L SZE 50 il
) &)
wsiuebio (lewiBuQ) (But)
(Buinmaang) Buimaing | swsiuebip (Bu) wsiebin | swsiuebip (B} .
(B} juauness | Jad "ANG jusueal) jeuibiz0 -Buo Em_m_.s BN (B) {6) wbiap | (B) Wb AA
Jad Ipn uBep | 1A uBSW Jo-oN | Jad pn uesyy | Jad a uespy | 10 ToN paisnipy  |wBiep1eN| ssoin | suel
SN "ON
Z$0-g} “eGUNN yojeg :@@ {06005<) MQAV figioig M (epad)edhLwblem| wbusy {-dey | uewiessy | jeod
< ow] ml_.@mnﬁ Shbl @ M|, imssag psweea] V2N O SULZ[E m ey jo suneeg
SlTlPuwll gt NW ajegrdioly TG # UsAQ Ut pauqg ; 188015 1SAlBUY ‘ale| JsAjeuy ETHRE :sonadg
~ L# MBS (] 9oueleg [eonAjeuy ™ ™ /w« B.n
SHUBWIWOD SoUBISqNS 1881 @\Q(TOOODT#_m L7 Od:requunp Jo3l0ud
jszjorayige SV H|Gx% ONIQVO1 ANV ‘SIHOIIM ‘SHIONT1WSINVOHO 1S3L AN eo> Ak ma] 250.
66/80 @M1
G UOISIASY

010 "ON wiod w¥D 71304

m,m Jo @ abed



%SL0'¥PZ 2000 L2100 1200 SO0 4 SIM (B
AD as SN XeA In N TGoWeaIL
(wsiuebio Buiaiains Jad 1m AIp) ele@ ymodn) 1oy sonsnels Aeuung
%SL0'¥e  e¥000 L2100 Leo0 G100 c Sim [y
‘AND as uesiy ey uy N ueuiesi]
(reuwiBuio Jad m Aip) Bleg yimods) Jo) sonsnels Arewwng
_ 00000°C  [026E6°0  |0ZBE6E 0 JUElg
5100 Gl SL00 Gl 2c0000  |2co000  |se/e6'0 [E1/E670 g9 {gm fen|
L2100 1200 Gl 22100 Le0'C Gl LE0000  |IE0000  [B82EG'D |/S2E60 v -
{(Buinang) |(Bu) swsiueBio |(rubuo) |(Bw) swsiuebio) |(B) (B) ((BY wbiapn |(B) wbM sjun  [ded [uswiesi]
(6u) wsiuebiy |[aung {Bw) wsiueBIio |'B10 jo oN biaa 19N uBIB A 19N |S504D) ame] yibua
wawieal| |Buaaing  [joJequnN (wewiead) |reuBuQ palsnipy
M UBOINL /T UBBIN SH LRSI |/IM UBaN
€ . .
Fmo%sﬂz w.rMn 09178 Blj3[eAH 'seadg [esol (601-#01)-001-71G/6209 4oquInN osloid

90/01 eAltoalg

0 uCISIAaY

BOLO "ON Wio4 W 11304

m.Wu 10 I@mmmn_

ONIAYOT ANV ‘SIHDIEM ‘SHLONIT WSINVOHO LS3L




4! Clofy 22

N.MO..«W__ Laquiny yoieg 4o 10

(Ds006<) MO aa) Kgog ©#am (epnD) 9dkL bie

@eq o

W_M_.\QN_ LT aa9 MNQ -sendosdde §1 “Jeoq yuelq Jo ssoj ybiam ur ppy
:9ey BuipeoT :awnjoA uonpn|os 1591
TEET
abuey |
h0Wwe 0ot VTh(Q RLIZL G Juelg
a) BbB|FEhhh G [boh kL, O Q
tleo'a i
ol @000 0T hhh Thaeheo 2
b 55000 GG L] TLThG9 T
v ; : 7 TISN0T
ol 005 0| LELE 0 bES B0 VD
b ¢heeObLizh Olagrzby |, | W[
Ol PRace Gl C[O0h Tl G B
b RRORT0RCE T, O[Ol G 3
Q1 x AR AP R A =3
g VNG Gle LhEb 9| Lehib O Q3
b BQA0 0|LhOSH O[T 0 >
b 84000 0[BEL OBk Q =
J000 Y FCEAL N
Q] LAQVOISLTIL G 2T Q
(Bw)
wsebin {leuibug) (Bw)
(Burmaing) Buinmng | swsiueBin {Buwy) wswebiy | swswebig| | (B) .
(Bw) yusuiyeas| Jad "MNg Juswieas) reubuo Buo wbiem 1N (B) (6) wBie { (5) WM
Jod M UBBI | TAN VBB JooN | aad ipp uespy | Jed p UBB | O ON paisnipy  [wbBlepm1oN|  ssol ale|
Py e suun “ON
yibuaT |-dey | wawieail | jeeg

arst @ %] «.\ b 1M SS0I9 Jo sun1eieg

=IAE) oY 1w sueL g0 suiissieq

T,:81eq Wou T E  # USAQ Ul paug

1# LES Q] soueleg [eonheuy

SIURWICD

~d :$S0.J5) ISA[RUY

..n..a ‘ale] jshjeuy|

3 UPK.NUO .%/ ‘

saj0edg

uﬂﬁﬂégm“ﬁ 190UBISQNS 159

Wafﬂc@..@g 1ﬂwrmuﬂﬁ3umn€:z 108014

eN2i oy -y

66/30 aARDRjT
S UOISIASY

0L0 "ON W04 ¥ 11304

,mm 0 Q aobeyq

ONIGYOT ANV ‘SLHOIIM ‘SHLONIT WSINVOHO 1531

@;\.\\LTMU

x




A0

‘eleudoidde y ‘1eoq juelq 1o ss0| Whiem Ul ppy

318y Buipeo

1BUWINJOA UOINOS 1881

UBa
sbuey |
juelg
C L0000 99t U toSHE O R
[ 0l z000C YChShL, OldnSnb O )
S 0l GEC VoG Ry D[GLIRG 3
c 0l 51000 D[SEShL 0| LICkE9 )
S Ql L1000 Q[ 1CEE L AmELeh o] . | <
L 0] 0200Q ClRLz hl @] &£¥Ehb O P
P al 30000 0/<h0RL U[G8IRE 0 T
0 g ; TR0y
01 Ol 0z Q00 QPG AL O hEShL, V| ey
Ol Q1 V5000 Q) LBl 0 EE1W R
Ol O} RLOSG GRS 1L Otz e1 0 )
= T o SO0 ETETL U LSS50 =
- ' 3 1=RGE)
Q! qi 7000555 b 0| 6LTwig0 SR
(bw)
wisiuebigy (lewBuQ) (Bus)
{Buniang) Buianang | swsiueBbin {Bus) wswebio  |swswebio| . (B) .
{Bw) Juawesl | Jad AINS ustiyealt] [euiBuo “BuQ BB 18N {B) (B) wbopn | {6) wbiapn
1ad Ip uealy | 1an vespy JO ON Jad Ipn e | Jad "I UeDpy 10 "ON pasnipy bl ieN] ssoo [ ael
$rat) o dAlL 4B ”mm_%% day | weuneas] H.,a\oozm
- JaqUINp yoe C o A A . I G .
& Q-G HequinN 4y mhma\v\ | (De00G<) Eou%ﬂv Q gl M {oRiD) @ l_.,E W wbua | :

SGR0 swi ¢

|eg o

O) %{‘“mE_ 1 g1lafy, -e1eq woy T #USAQ Ul paug
Q== _ T l# Yeg (] doueleg |eandeuy

‘SUBWIWO:

g Q\w\w A SSOID) JO SUILL/91eq

2\ 2 b imaeLjo sunseleq

.IL& 'SS0I0) IsAlBUY

1B | ISA[BUY

\/ﬂ«fruw

3 aJ.rDo X

$a10adg

./augo/_ﬂumw “90UEISONS 159 .—M

. 1_3‘3 ..Qy. - ﬂﬂnbrmu@c;ﬂv JJaquinp 1alold

66/80 SAI9lT
G UOISINDY

010 "ON wiod ¥ 71304

&m Jle] ﬂ afed

N2y op-A0

ONIGVOT ANV ‘SLHOIIM ‘SHLONTT WSINVONO 1831

ezl ®

&



superh 39 515 hypuy Pooysuy A

0L0 "ON uuod ¥ 11304

m, g o Mmmmm

iy Pxe sRAr prvandes S04 @D J0 PrAsSUl e (210} R ZUA VM 4S0) Felelol @
‘w\o@uﬂvw. M_u y.w.ow KU s _w;& ks@ > v W: A Y@ g swsuyba b ssPad g ..m_?? £2.0)
@ 450y UM S Ew_gm\,ﬂq aml s sadand wAP Ut &C,C na v _MS, ?«u Vg,.mc;_&«_b@.mwmtaoaam J1 90q JUB|q Jo $50] Iybiem ul ppy
PRpvb :a1ey Buipeo ’ JDWNOA (1IDANI0S 158,
uzapy
sbuey |
juelg
g 0 TRCOTTLREEY 0208250 Q
el 0) 00Q 0[e0C L O] @%bk O >
- Ol ol ha000D| LTzl 0lc9eTb 9 T
b Ol 0500 5| LEBSL VRIS, © NS
@7 9 1hoo0 DifESe} () 002t 9 W
e Y1 9\ BLog00[ceCeh 0 SChEL Y <
Q1 0l 0LaG e QSHITL O|GZITE 9 3
Qi O CE000 0[SL0S Y, O ohasL @ o)
b ol 25000 01C3 1T Q) Welzbo 4
Cl O] WO D b=k 18575 >
7R00° X cEQ 3
o1 ol YA 9% FFT
b oY $2000 G172 b OI8&L LY N| ¥
(B
wsiuebip (leuiBup) {Bw)
{(Buinaing) Buinaing | swsiuebio {Bw) wsiuebi [swswebio| | (B} _
{Bw) Jusunes ] Jad ‘MNg jusunessy [ewBuo ‘Bug Em_m MION (6) (B) wBiap { (B) b
sod Ip uespy | 1AM uBSK jo°oN | Jad p ueel | sed Jan UBDY | JO TON paysnipy  jubispmieN|  ssoin akel
] P . ‘SHuN "ON
TEO~El HRquNnN Uoleg h@w (D6005<) MadV \ﬂwa%ww% Ag) Kgwoig M (epaD) edALubem| whus |-doy | usujesi) | jeog
[ = . <! =
cagCowy gpiTeRa o 0T <)y \ b TIA SSQUD) JO Ui e1eq o FALR-] _3_ b 1m sl jo awi /ereq
s 8181 Woly #Us 1 pal, : s . A RALYD T : d
asS! mq_s..v L# 1es H:Mvcm_mmh_vmw__g_mmm 2y sso ey *{; SIELISAEY , . i bmln... /x soees
SUBLIWIOYN) \«Wnﬂaﬂﬂnw :S0UB)SGNS 159 /Km/..TOCIOO/rﬁfEI_DgumnE:Z waloig
ChreVboad < 9N DONIQVOT ANV ‘S1HOIIM ‘SHIONIT WSINVONO 1831
66/80 9AR09)3
G UOISIASY ¢l :\Nfu A *




T 15 3 et DS AY 01 FO PR LAPd Tng AE e FLIER - PAAA T S
N ?QBQFW?%MW?%@\ VI3 P XD , = N 50w EM.)\&W.W,AQ_ %ﬁ Je_\«.ﬁﬁuﬂ.ﬁw
M ¥ OINdoL SPML 01 Py F3 mﬂ&.ﬁﬁ%@.ﬁa 17 27¢pfo 2@ vd ut WL Suustwy 2 @ burig am Ysol
W«ﬂwa)é 29 PPASUY 0%~E.M§m»0 1 wﬁ.wé.:«m. TSVAA E..mgm»o 1 sSanoad mﬁ.i.s.ﬁ Mt m:&:ﬁd
© adou ~sem FINMmd mtx_?ﬂ 2u uund®  2'sier| bRl 2 Y1y @ -Sreudoidde 31 e0q 3uE|q 4O S50 JyBlem Ul ppy
. ‘ : :ejey Bupeon SLUNJOA UORN|OS 1531
ueapy
sbuey
Juelg
Ol 0] IS0 O[Ol OEry o 0 3
O - L) oo d
b O O] hLSCU Oy OjeT b
« b b L5000°01b% LYy O6teLlh @ =
Q1 0] L8000 OhRLp U LeTLbQ 3
<3 L [ hO0C QbhS LL 0| 29%L59 <
ol ol (9000 Q%Mo %26 9 >
0l Ol G000 O[nZh b Olb8ab O T
b O] SS0000¢STL L OIS LB S AN
L Q) [CROCO O hICH, OFLESL 9 W
gl o1 @006 ORIl D[ 6feS 0 =
Ly Ol 8000 0lp5 1 £l 5|78a¢E0 3
® Ol O] 75000 Q1902 50 S L9 RN
(Biw)
wswesio {12uibuQ) {Buy
(Buinaang) Bumang | swsiueblio (Buw) wswebiy |[swswebio| . (B) . .
(Bw) wouness | Jad "AINg usuness) jeuwbug Buo WBIBAL 19N (6) (6) 1B | (B) 1uBlop
Jad a uesly | I Uesy JOON | Jod jpgueely | 1Bd Ip LRSI | JOON paisnipy - [wBepien|  ssog ale]
. spun ON
7S Q-%| “equnn udreg 107 (26005<) M4V AT EC Aglolg  em  (epaD) sdA L WBiEM]| wbuet |'dey|usugess) | jeog
L2 Qrouny. g_.ﬂﬁuﬁmo o oTe .m\;\ i b I SSOID Jo SUNL/eReq 9L 2 A&_ﬂ“ WIL. M Ew..r jo sulll/eEg
aun g ‘aleq woyy # USAQ U1 paL - vy “ x ST “ 3
e mm._&? e “Qdecm_m m.._, _moﬁ_mﬂm ~ 2L 55019 18A[RUY JD)’ ale] 1s wmcv\ o ._A A/. sopadg
SUBWIWOYD bﬂrgg :20UBRISgng yw\af? #..M&:..S/:j/m_lmuaqw ZBquINp 19501
I} 9T[LoM Y ONIAYO1 ANV ‘SLHOITM ‘SHIDNITNSINYOHO 1831 |
66/80 SAnOaYT gljez)y, ® _ _
G UOISIAGY

0L0 "ON Wiod ¥ 11304

m,m jo !mi_. abed

&



Swswybio 4 Aywo

TS AT 4o (dev Y ‘b 40 PrISuy
B ‘4507 e Swsruv ko g ssyand

buiip > buiva «

2/ ¢ Yafp wB@

-seudoidde §t ‘1eOq yue|q 1o sso| Wibam Ui ppy

o1y Buipeod BWINoA UOINI0S 185
TEET,
abuey |
juelg
Ol ol 00K SKHQlRbIsL 0 [
Q1 0] Y2000 0[1ebhb O[Za%150 »)
o) O I LooCGRIShbO|Lhntbg <
o1 Cl 180000 LIk () bronp N
*9 L shagQ 0[c9hLE Q) Bty w
1 ol 18000 O%R b7, O 1127% 0 )
o Ol 07ee0 DL O Bl LABS] 3
Ql O SLQCQ 0D 8%0 0] 1Ly 2
L 01 RRICO O KTy B[ S25750 T
o D) SO0 OELT To | 2k Y50 S
% ol SO0 OEbR b 0 $L3R50 T
Of ol ICCOOINILS o GBSO T =33
(6w
wsuebio (rewbuQ) (Bu)
(Buiniang) Buimaing | swsiueblo (Bw) wswebio  [swswwefin| | (B) .
{Bw) usunes. | sad "Mng uSLeas | [eubug ‘Buo WIS JON (6) (B) wbtopn | (B) Wbom
Jod Ipn uBsIN | IAA UBSpy J0ON | Jad pp usel | sad japuespy [ Jo oN paisnipy  [uBlepnlenN]| ssolsy | auel
— s "ON
2% 0-¢ ) equinN yoreg h@ (26005<) Eomﬁmw@ow& g/ Agiwog  em (epud)edipwbiep| wibusy [doy|juswiess | jeog
520w gTlElrora o ocel & £1fbfy -y ssoio o sunisereg O DN v s jo swiLreteq
s g | PWiL ﬂﬂmﬁ%ﬁﬁ%ﬁ%%&%ﬁmw w___um_m_nm g2l ss0u0 sheny Vmﬁ = “wzmc\( ) ,ud\wymkbo 4 ‘sapadg
SUBLILIGY an%mddamouw “wocﬁmn:w Hmﬂ d..faﬁlfuéwljmﬁ«wugu -daquinp 398foig
BIEE =B siiizly®  ONIGVOT ANV "SLHOIIM ‘SHLONITWSINVDNO 1831

66/80 8Aloa43
G UoISIAGY

010 "ON Wiod WD 71304

|MW.E |ﬂ_r abe4

X



AL TS DASAL QEWH%PQ

‘A daa 981 —ak wwd
G 30 [ Auo Q8 \
d bul hup sy buianes

S35

T
s
25112l borgy T TN

LS I ¢ el
LD doa 957 ) sS90ud
LN —750] Bem SWHiwy

Y ALl wE

“-a1eudosdde J ‘leoq yuelq 1o sso| Jyblem Ul ppy

svm wsrunBia’ | 0w
:9)ey Buipeo " IBWNOA uonpn|og 189
ueapy
, abuey
JuEg
o Ql T8 G [RECRE D yoow 9 i
, 000" % BB Geoh L 0 5
4@ & ngmcmﬂwdfw;o =
OPERo o 5 C
» L b i Omorw.o_ﬁ ek _
Ol ol BLO00D0Is ] O[teThbo I =)
(6w)
wsiuebio {leu1buQ) {Bu) :
(Buniang) Bunning | swisiuefin (Buw) wswebsn  |swswebin| | (6) .
(Bw) aunealy Jad NG uswieal ) [eutBuo ‘Buo Wb 19N (B} (6) Wb | (B) b
Jad I UBSI | OIAA UEDN JO "ON 1ad “Ipn uespy | Jad Ipn Uiy JO "ON paisnipy  |[wbiep1dN]|  sson LN S oN
- ‘ TBqUInN Uored 0 107) {Do00G<) >>E<§+& Ag JAgog e (spd)ediL Eg&s __._a.cﬂ ‘doy | ueunear) | je0g
.INMO m_ 00@\03 \ \M
] - . Q2N < 1M BIB JO BWI ) jele
5590 suy sleq o O\NN% ¢ NW\G W wwoho.u_o SuiL/eEd \o TJ:O M SIEL /%8
BuUN ST e1eQ WoY ~C # USAQ W paug 'SSOIC) 1SAJeUY “a18) JSAjEUY TIFIRY "sapadg
R=al ’ L# Veg H:Mz._m_mm {eonAjeuy Rl ° vm«ﬁ NJ .MJ .
SJBWWIND \uﬂgﬁw&w B0UBISqNS 159 .FUQIJ.QWQTEA | WWFMC -requing 199loig
N;&N_ b2Md 1y mlﬁﬁ 1o * ONIAVOT ANV ‘SLHOIIM ‘SHLONIT WSINVOHO 1831
66/80 sAR0SHT :
G OISy

010 "ON W03 wO 11304

mm 10 q* abed

®



%<8E°0¢
‘AD

£1100
as

[QJ3UOD) JOTBM
VEITNEET

L¥0'0
uin

8

N

€450°0
V=R

6100
XeN

(wsuebio Bulaiains Jad 1y Alp) eleg Yymods) 1o} soisiels Alewunsg

%19¢°9¢ OrLO0 reS0'0 6200 Or0°0 8 [CIIOD) JB1B A
AND as VE=ETTY Xel UIN N SUETTTEIT
{wsuebio [euiblio Jod M AIp) eleq Ymolr) 10y S2ISNEIS Aleliwing
%Pt L Y%l %G26 %001 %08 8 [QHUCD) IBiEM
"AND as =T Xe uy N PETINEEN
eleq {BAIAINS 0] SoNsiiels Alrwwng
Bo8jze ejjafeAr :seloadg [850] {604-¥01)-001-¥1526209 saquinN psfoid
$0000°0- 10/126°0 _{¥Z1c60 juelg |
£4500 2500 6 €500 L¥0°0 ol LP0000  JEFO000  [62186°0 JOELEE 0 H
8¥0°0 0] 8700 0l 8¥000°0 #0000 vre6'0  |00¥E6'0 (9]
£80°0 6 8+0'0 ol 80000  [+¥000'0  |808l6°C  [¥921670 d
6£0°0 01 600 0l 620000 [SZ0000 |99EL6°0 (16281670 3
05070 8 000 01 0F000°0  [9E000°0 €/bc6’0 |LE¥CB'0 d
¥0°0 6 Zr00 0l Zr0000  [8E000°0 {/POL6'0  |600E6°0 ) [oauoD
850°0 6 ¢SO0 0Ol ¢S000°0 [8¥000°0 98EE6'0  |BEEEH0 d BB AA
1200 Ol L2070 0l L/000°0 - /90000 |G/2L6'0 |802LE0- A4
(Bumamng) | (Bw)  [swsiebio| (eubuQ) (Bw)  [swsiwebio|(B) whem| (6) (6) wbom|(B) wbopm| :suun dey |weuneall
(Bw) wsiuebin ‘AING {Bus) wsiuebiQ |-Buo jo oN 18N wbiepr 19N|  Ssoin aIe] yibuan
wauwieal] | Puaing o Jequiny |wawgesl] | reubuQ paisnipy
LA UBSIAL | /IAA UBSIA ; [ Uesiy | I Uesi .
eiez|boy eo9)Ze BlfofeAH 'sol0adg [850] (60L-701)-001-¥15/6€09 usquiny 1oofold

o Wor=ty <

£g oA

DNIAVO1 ANY ‘SLHDIFM ‘SHLONIT WSINVDHO 1831




cc 77T

%66¥'6 690070 ccl00 080°0 £90°0 g [cauo] pueg
ND as uespy XeN Uiy N UEIEEIT
(wsiuebio Suianuns ad wm Ap} eleg YImois 1o} sonsiels Alewwng
%1992l 88000 S690°0 0800 650°0 8 jonue) pueg
AND as uesiy XEN ;] N jusuearf
{wsiuebio jeuiblio Jad 1m Aip) BlREQ YIMOID lof Soansnels Alewwng
%OEL'L %YL %e96 %001 %08 8 [oguoy pues
AD as Uesiy Xey Uiy N [UENGEETTR
BleQ [BAIAING 10} S2NISIEIG Alewiung
Bod)ze EjfofedH :seloadg [850] (80L-+01)-001-¥1526209 uBquinN 108fold
Y0000'0- {0/126°0  |F£126°0 HUB|H
ccl00 £90°0 0l $690°0 £90°0 1413 £9000°0 |6S000°0 |[L6LI6°0 |BELLEO H
8200 0l 800 0L 80000 [FL0000 |965160 |c2SLlE0 5
GL0°0 8 0900 Ol 090000 |oS000°'0 |EL6L6'0  JLS8L6°0 El
080°0 0] 0800 0l 080000 [9L000°0 |SSEVE0 [6L2¥6°0 E]
6200 0L 6200 Ol 80000 |SI0000 |¥PBFFE 0 |BOFFE0 ad
200 0] 200 ol 2l000°0 [89000°0 |[2erk6'0  [FSEPE0 D [QAUOCT)
990°0 6 6500 0L 65000°Q  |9S000°0  |9ZEVB'0  [LLEP60 g pueg
S90'0 0L 5900 oL GO000°0  |190000 |/ZSZE6°0 |969€6°0 i
(Buarung) |  (Bwy [swswebig| (uiBuQ) (Buw) swsinebio [{(B) juBe () wbiapn | (6) b |(B) ublepy| suun day usweal ]
(Buws) wsiuebin ‘ANG (Bur) wsuebioy | 'BuQ Jo oN 18N BN $30.5) ale| yibus
wauneal] | buwming |jo Jequiny [wuswiesl) | rewbup pasnipy
S CUBOI /I VRSN S UBSIAL| /1M UBSIY
@:ang e ) .
e\l op BOBIZE Effo[eAH sepoeds [850] {60L-0L)-001-¥ 156209 :requINN Josloid
ONIGVOT ANV ‘SLHDISM ‘SHLONI 1 WSINYOHO 1531
2 mﬂm_




< |2 jup

HLorars wy

ce 77

by

posLE BjferedH

%0259 ¥2c00 e8¥0’0 0010 0E00 8 [CAUCD) Pag W0
AND as V==Y XEN iy N TETNET
{wsuebzo Buniauns Jad 1 Ap) ereg Yimolr) 1o) solsiiels Arewwng
Y%ter' 1S LLLOO L2000 FE00 2000 8 [0AU0D PBg ulod
NO as uesy XeN iy N usweal |
(wsiuebio ewbuo Jod w Aip) BlEQ YIMols Jo} Sansiels Alewwung
%l 18 %L08 %0°0G %001 %02 8 j0U0D pag UUG
e as VT XeN UlAl N justueal]
ejed [eAAINS Jos sapspelg Aewwng
BOSIZE Elfo[eAH 'saj0adg [850] (601-¥01)-00}-¥15.6209 :equunp 109loid
¥0000°0- |oLl26'0 _|vile60 AUE|g
<800 S50°0 [4 G200 [L100 0l LLODO'0  {£0000°0 momv,m.o 665¥5°0 H
SE0'0 < 2000 0L 200000 |EO0O0Q  |E¥SHE'0  |OFSPE0 D
L¥0°0 8 £200 1] £8000°0  16€000°0  |FOSHE'0  [SLFFE'0 E
00L'0 4 0c0'0 113 020000 |9LO00'0  |EESP6'0  |LLGPEO E]
0’0 ] £200 ] LZ2000°0 |ZLO0OC {LOBE6'0 |¥BLESC d
6700 L ¥E0°0 o] ¥E000°0 - |0S000°0  |8L2K6'0_ [8FErE'0 o) [oduoD)
0E0°0 4 glo0 0l ZH000'0  |B000O'0  IE60V6'0  [S80V6°0 =) pog wiod
700 oL +E0°0 0l +E000°0 |0E000°0  |FSERE'D  [PCEP6'0 Y
(bunnng) | (Bw)  {swsiweBio| (euibuo) | (Bw)  |swsiuebio |(B) wblom|(B) ubem |(6) ubem ((B) wbispm|  suun doy  |wswpesi]
(Bw) wsiuebio ANG {Bu) wsiwebio | Buo o oN BN BN SSOID ale]| yibus
wewieal} | Bunaing 1o Jequiny Jwewiealy | Buibuo paisnipy
[ UBS |/ I Uesy TN, UBSI {1 BB
'sapedg fecol (6801-¥01)-001-+15.6209 :19qUINN 30802

DNIAYOT ANY ‘SLHDIEAM ‘SH1DNIT WSINYOHO 1S3L




- sty gmlram sy
X2 Sum 9 NN D) ol ua g sy JersPeAds (9G], 51 YT TR Q)

£E 30 T

ONIAYO1 ANV ‘SLHDIFM ‘SHLDONIT WSINYDHO LS3L

PYPnT
%155°8 090070 g/90°0 S/00 LS00 L HS
‘AD as [VETY e N N Juawieal}
(wsiueBio Buiniauns Jad 1w Aip) ejeq yimoly) Joj saisnels Aewwng
%6501 69000 95900 G200 £80°0 L HST
‘ND as ueapy Xe N N IWENTEEIT
(wsuebio euibuo Jad m Aip) BleQ YIMOID) 10} S21ISIELS Aewuwing
%ET0'S %6V %116 %00t %06 ! HS
‘AND as ® e Xely Uiy N uSieal |
ere( leanuns 1o} sonspels Arewung
eoo)ze gjjofedAH :sa10adg [850] (60L-¥0L)-001-¥1S26209 :daquinn peloid
70000°0- 102126'0  |#£1260 que|g
S/900 .00 9 9590°0 S.0°0 9 SP0000  [LPOD00  {L¥ee60  |002e80 H
, ‘ 9
7200 0] .00 0l /0000 [0L0000 |S61E6'0 |S2lc6'0 4
/5070 0l 500 (o] £5000°0 [£S000°0 |€60£6°0 |OFOEG'O 3
6900 6 2900 0L Z22000°0 |8S000°0 |2Ble60 |rele60 a
9900 Ot 9800 0l 990000 (290000 |Ev¥e60 |1BECE'D 2 HS
9900 0L 9900 0l 990000 [€90000 |te6E6'0 |6SBEGO d
9900 6 6500 o] § 6S000°0  {SG000°0C  |19886°0 [908E6°0 h4
(Buaning) | (Bw) [swsiwebip| (ubug) | (Bw) |{swsiuebiQ |(6) whom|(B) wiem |(B) biem |(B) wbom|  suun dey [jusugeal]
(Bw) wsiuebi) ‘NG (Bu) wsiuebi) | -6ug jo oN 18N 19N $50.0) ae) ubua
awieal] | Bunaing | jo seguinp |uswieal] | reubuQ paisnipy
[ UBSIN |/IAN UBSN /I UBSIAH IR UBSA
¢ jprziboP BooIZE EfOEAH :se0edg [850] (B01L-¥01)-004-1526209 ;requnN slold
§)| LOjo VPV Y |




sishyruy pubiom  wany papnyIaxe Sum 2
oA w fou s 4aTusPEIMds (7519”51 YYALMYS YN @
2592 N dau =2)q o \ . -
%0r0'el 28000 189070 180°0 gg00 | L o
D as esiy Xep U N . JUeUIesiL
{wswebio Buinains Jad m A1p) Blea YImolr Joj sonsnelrs Alewwng
%ee6' L 90100 L6500 cl00 SO0 L aor
AD as TEET XEW any N JUSuUEesiy
(wsiuebio [euibuo Jad 1m AIp) eleq Yimolr) Joj sansnels Alewwung
%8ES'GL  %YEL %LL8 %00k %0L L or
) as ®cmm§ Xei Ty N EEE
BlE(Q [BAIAINS 10} SO1ISNR)S Alewuiung
BOSJZE EjjaeAH :saloadg (8501 (B0L-£0L)-004-¥15/6209 “requin 1osloid
¥0000°0- 10/Z1e60  |vLl260 Huelg
LBS0°0O 0L0°0 L 18S0°0 6%0°0 43 6¥000°0 1SP0000 {6L0F6°0 |¥/6E60 H
<200 0l 200 0t 20000 (890000 I1¥9PE60 |96EEG D (3]
1800 L 2500 0l /S000°0 |85000°0 {6ELE6'0  |980E6°0 d
- _ 3
9500 8 S¥0'0 O SF000°0 |L¥0000 {ZFBEE0 19082670 d
6900 O 690°0 0l 690000 |S2000°0 |£2086'0 8961670 8] ol
2900 Ot 8900 01 89000°0 |#S000°0 |LLle60 (£50E60 d
0900 6 : $S0°0 0l $G000°0  |OG000'0  |ZEBSE'0 |L81G6°0 Y
(Bunaung) |  (Bw) [swsiweBip| (euibuD) (6w} |swswebio [(6) b | (6) wbom |(B) wblem|(6) wbiem| :swun dey luslwiiesl]
(Bu) wsiebip ‘AING (bw) | wswuebip | BuQ jo oN ¥N BN $S0ID) ale} uibue
weuneai) | Buaiang | o soquiny |uauwgeal) | euBup paisnipy ,
M UBSIY | fIM UBSIN FH UBBIN | /1M UBBIN
£l azlle P eOSZE EjfaeA :se10adg [8s0] (601-¥01)-001-15.6209 “laquiny j09lo.d
L Lofor Y <99
HNIAVO1 ANV ‘SLHDIIM ‘SHLONIT WSINVDHO 1531
T T




- 529008 ?azﬂg bump Laoms Wy Uy

‘() DYV drr AY
¥ 30 o) prwaly W Qv 5| nppuads (47 AY S YIS TIRING
%6691 02:00 GeL00 1600 6500 8 o8N
AND as R Xe U N usuneaI]
(wsuebio Buiniains Jad M AIp) BleQg Yimous) Jo) sonsitels Aewwing
%Pr8LLL  t2SlO0 46900 L6O°0 £S0°0 8 o8N
'AD as Ueay Xel Uiy N JuswiEalL
(wsiuebio jeuibuo Jad 1w AIp) BlRg Ymods) 1o} solsiielg Aewwung
%965’ %P'S %196 %001 %68 8 osn
AD a Ouwsy N U N UETHECIN
eleq [BAIAINS 10 SONSIE)S Alewiung
Bodjze ejfefefH 'sa109dg [850] (601-¥01)-00L-¥1526209 :Jaquun 108foid
¥0000°0- 102126°0  |¥/126°0 HUejg
ScL00 1800 0k 26800 18070 Ot L0000  |ZZ000°0 [6L046°0 (2769670 H
2800 6 800 ol 820000 ([#Z000°0 |/6996'0 |€2996°0 )
8900 6 8900 B L2000°0  |ZS000°0 {e6€/60 |SEELB0 E|
16070 813 1600 0l LGOOD'0  |Z8000°0 {veri6'0  |L£8/6°0 3
900 8 28070 3] 1S000°'0  |Z¥0000  16¥£26'0  |20€/6°0 a
9900 4]8 §800 Ol S9000°0° [19000°0 |¥9E96'0 [60€98°0 6] SN
650°0 0l 6500 ol 650000 |SS0000 |+2696'0 (698960 g
9900 6 650°0 o] 6S000°0  {GS000°0 |£52/6'0 (8614670 Y
Bunainng)| (Bw) [swswebio| (rubup) (Bw) [swswebio|(6) Wb (3] (6) wbiep | (6) wbiapn!  :suun doy |lusunesil
(Buy) wsiuebio NS (Bua) wsiuebio | -Buo o oN 12N wbiepn 19N]  ssoun ae] yibua
wewieal] | Buaang | jo Jaquunp usuieaa] | reubuQ paisnipy
[ Uesi | /1M UBSIN " H UBSA [ /1M UBBIN
el a0 eov)ze ejjefetH :s9109dg [8s0l (60+-¥01)-00L-¥15/6209 “equiny josfold

Q) eojorzy (49

LT e TE %

ONIAVO1 ANV ‘SLHDIIM ‘SHLONIT INSINYDHO 1S31




ANP 1501 2uaMM SU wgm\S

b
1 FONdIA At Ssaud ?.,.?ﬂ. ™ P :
p1a FuruaABY Wy 5 TSPIRES T 51 yRAMYS YYMNE
%082 ¥l 20100 SLL00 S80°0 ¥50°0 g8 0844
AD as uesipy  Xel GN N VETINEEIN
(wsiuebio Buiniuns sod v Aip) eleg Uimosn) Jo} soalIsels Alewwing
%90L0¢ SEL00 15900 S80°0 8100 8 0843
‘AD as uesiy Xel uy N juauwreal]
(wisiuebio jeuiBuo Jad 1m AIp) eleg Yymouy) Joj sonsiiels Alewwing
%OELLL %101 %L 06 %00+ %04 8 0843
D a O e Ui N TS WIEaIL
eleq |eAIAING 10} sonsHels Aewwing
E0B)ZE BljS[eAH :s9100dg [gsol (601-+01)-00L-+15/6209 :18quInN josfoid
$0000°0- (021260 |¥/126°0 quelg |
SLL0°0 2800 9 15900 0.0°0 L 670000 [SPO000  |£97/6'0 [8L¥.I60 H
G800 O G800 0t S8000°0  |1B000D  |SKE96'0C  |19896°0 (3]
L2070 6 ¥90°0 Ot ¥9000°0 [090000 |64/96'0 [61/96°0 F
6/0°0 ol 6,00 0l 620000 [SZ0000 918960 [L¥#L96°0 E|
690°0 L 8700 ol 870000 [rPO00'0  |69996°0 [S2S96°0 d
#8500 6 6+0°0 ol 670000 [SPOO0'0  |€6296°0 [8Fe960 2 5543
2900 6 9500 0t 950000 [2S0000 |0S6+6'0 [868V6°0 g
000 O 000 0l 0/000°0__|99000°0 _ |¢ELG6°0 |8Y9S6°0 Y
(Buanung)|  (Bw) |swsiuebio]| (reubug) (Bw) [swsiuebip [(B) Wb (B) (B} wubiopn | (B) Wb |  :suun day jusuiesd |
(Bu) wsiuebin ‘ANG (Bw) wsiuebioy | B 1o oN BN wbep 18N|  ssoin ale| uibua
weuweal] | Buwung |10 Jequin |usuneal] | reulbuQ palsnipy
I UBSIA (/IM UBSIA TN CUBSIN | /1M UBBIN
$1)22 {lep 2os|ze ejfejeAr ‘saloadg [890] {601-¥01)-00}-¥1526209 “1equiny 109lo1d
Tlioforov - 99 : .

Zo 10 eE

ONIGYO1 ANY ‘S1HDIEM ‘SHLONIT WSINYDHO 1S3l




-ss20aud e 2ur sy 450} m\E.Mg@;o 25l
svaaBy g AoU 51 ATTISPYRE 12870k % YmS TN §

%S6t'2k 90100 25800 260°0 ££0°0 8 2871
AD as uesi XeN [} N fusunear]
(wsiueBio Buiaiains Jad 1w Aip) eleg Yimodx) Jo) solsiels Aleluwng
%00E'0L  ¥800°0 £180°0 8600 £L0°0 8 o8
‘ND as Ues X Uiy N Jsuneal]
(wsiuebio [eulbuo Jad 1m Aip) ezeQ YiMoUD) 10) SNSRI Asewwng
%rer8  %lL'8 %0°96 %001 %8L 8 o8
‘ND as uesi XeN iy N IIETHEETT
Ble [BAIAINS 10} SOnSNEIS Ajewwng
eodlZe eyjeeAy :sa100dg [850] (60L-+01)-001-+1526209 “laquinp 108loid
$0000°0- |04126°C  |+/126°0 Juelg |
26800 L6070 6 £180°0 £BO0 0l £8000°0 {EBOCO0 {¥#80+6°0  |L0OPEQ H.
8600 8 260°0 8 g2000°0 (FZ0000 [ELL¥6°0  1660¥6°0 3]
2600 L 9/0°0 8 80000'0 {#S000°0  {0SOF6'0 986860 d
2800 0L 28070 ol 280000 {80000 JO9EPE'0 |28er6’Q 3
G200 Oi SL0°0 2] §Z0000 (LZ000°0 J€9£G66°0C  |262S56°0 d
€00 ol £L0°0 ot £2000°0 (690000 |IE6+6°0 1298670 8] 587
GL0°0 0L GLO°0O ]2 SZ0000  {LZ0000 I8IS¥6°Q |LPPPEO ]
S80°0 Ol G800 0 S8000°0 {18000'0 JOLI¥FBO  |620¥6'0 4
{(Buinung) (fw) [swswebio| (ruibug) (Bw) |swsebio |(B) wbiem](B) 1ubiopm | (6) wbepm | (B) ublem| - isuun dey Juswresl] |
(Buw) wsiuebin "AING {Bw) wsiuebio) 1-6u0O Jo ON 15N 18N $S0I5) ale| yibue
wswyesl] | Buaming o loqunp [usugesi] [ reuiBup pasnipy
FIM UBSIN /I UBSN T UBSIN | /I UBSIY
W%&?&u gog)zZe EfjojeAH :sa109dg [850] (604-¥0L)-001-¥15.6209 squinp josloid

g} iofarav w0
- _ ONIGYOT ANY ‘SLHDIAM ‘SHADNIT WSINVOHO 1S3L

Ze 1T



Toxstat Version 3.5 Page Q’LI of 33
Study # 60297514-100-(104-1089}
Alaska Department of Fish and Game - Coeur Alaska

Hyalella azteca = “‘l 21 “ %

List Data for Growth per Original Organism B ]
& AIOfOT 113

Title: 60297514-100-(104-109)
File: 05810%ha.dat Transform: NO TRANSFORMATICN
Number of Groups: 8 )

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 Sand Control 1 0.0650 0.0650
1 Sand Control 2 0.0590 0.0590
1 Sand Control 3 0.0720 0.0720
1 Sand Control 4 0.0790 0.0790
1 Sand Control 5 0.0800 0.0800
1 Sand Control 6 0.0600 0.0600
1 Sand Control 7 0.0780 0.0780
1 Sand Control 8 0.0630 0.0630
2 LSH 1 0.0590 0.0590
2 LSH 2 0.0660 0.0660
2 LSH 3 0.0660 0.0660
2 LSH 4 0.0620 0.0620
2 LSH 5 0.0570 0.0570
2 LSH 6 0.0740 0.0740
2 LSH 7 0.0750 0.0750
3 LJcC 1 0.0540 0.0540
3 LJC 2 0.0680 0.0680
3 LJC 3 0.0690 0.0690
3 LJC 4 0.0450 0.0450
3 LJC 5 0.0570 0.0570
3 LJC 6 0.0720 0.0720
3 LJC 7 0.04%90 0.0490
4 usc 1 0.0590 0.0590
4 usc 2 0.0590 0.0590
4 usc 3 0.0650 0.0650
4 usc 4 0.0570 0.0570
4 usc 5 0.09%10 0.0910
4 usc 6 0.0680 0.0680
4 uUsc 7 0.0780 0.0780
4 UsC 8 0.0810 0.0810
5 EFSC 1 0.0700 0.0700
5 EFSC 2 0.0560 0.0560
5 EFsC 3 0.0490 0.0490
5 EFSC 4 0.0480 0.0480
5 EFSC 5 0.0790 0.0790
5 EFSC 6 0.0640 0.0640
5 EFSC 7 0.0850 $.0850
5 EFSC 8 0.0700 0.0700
6 LSC 1 0.0850 0.0850
6 LsSC 2 0.0750 " 0.0750
6 LSC 3 0.0730 0.0730
6 LSC 4 0.0750 0.0750
6 LSC 5 0.0820 0.0820
& LSC 6 0.0760 0.0760
6 LsC 7 0.0980 0.0980
6 LSC 8 0.0870 0.0870
7 Water Control 1 0.0710 0.0710
7 Water Control 2 0.0520 0.0520
7 Water Control 3 0.0420 0.0420
7 Water Control 4 0.0400 0.0400



Toxstat Version 3.5

Study # 60297514-100-(104-109)
Alaska Department of Fish and Game - Coeur Alaska

Hyalella azteca
LIiist Data for Growth per Original Organism
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Form
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Toxstat Version 3.5 Page_é%fofjii%
Study # 60297514-100-(104-109) '
Alaska Department of Fish and Game - Coeur Alaska

¥,
Hyalella azteca el [01‘E5
Summary Statistics for Growth per Original Organism . A{‘l 17‘!
“Title: 60297514-100-{104-~109)
File: 05810%ha.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Sand Control 8 0.0590 0.0800 0.0695
2 LSH 7 0.0570 0.0750 0.0656
3 LJC 7 0.0450 0.0720 0.0591
4 usc 8 0.0570 0.0910 0.0697
5 EFSC 8 0.0480 0.0850 0.0651
6 LSC 8 0.0730 0.0380 0.0814
7 Water Control 8 0.0400 0.0790 0.0534
8 Form Sed Control 8 0.0070 0.0340 0.0215
Title: 60297514-100-(104-109)
File: 05810%ha.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
‘GRP IDENTIFICATION VARIANCE sSD SEM V. %
1 Sand Control 0.0001 0.0088 0.0031 12.6609
2 LSH 0.0000 0.0069 0.0020 10.5973
3 LJC 0.0001 0.0106 0.0040 17.9320
4 usc 0.0002 0.0123 0.0044 17.6882
5 EFSC 0.00062 0.0135 0.0048 20.7060
6 LSC 0.0001 0.0085 0.0030 10.4054
7 Water Control 0.0002 0.0140 0.0050 26.2665
8 Form Sed Control 0.0001 0.0111 0.0039 51.4939



Toxstat Version 3.5 Pageégl offya
Study # 60297514-100-(104-109)
Alaska Department of Fish and Game - Coeur Alaska

Hyalella azteca ap- HK’D{W LB
2Analysis of Data for Growth per Original Organism dgﬁi 1>

Title: 60297514-100-(104-109)
File: 058109%ha.dat Transform: NO TRANSFORMATION

Shapiro - Wilk's Test for Normality

D = 0.0043

W = 0.9578

Critical W = 0.9270 {alpha = 0.01 , N = 46)
W = 0.9450 (alpha = 0.05 , N = 46)

Data normality test (alpha = (.01). Continue analysis.

Title: 60297514-100-(104-109}
File: 05810%ha.dat Transform: NO TRANSFORMATION

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 3.7615 {p-value = 0.5842)
Data P Bl homogeneity test at 0.0l level. Continue analysis.
Critical B = 15.0863 (alpha = 0.01, 4f = B5)

= 11.0705 (alpha = 0.05, df = B5)

Using Average Degrees of Freedom
{(Based on average replicate size of 7.67)

Calculated B2 statistic = '3.4090 {p-value = 0.6372}
~

Data [PASS B2 homogeneity test at 0.0l level. Continue analysis.



Toxstat Version 3.5 Pageacb of 53

Study # 60297514-100-(104-109)

Alaska Department of Fish and Game - Coeur Alaska

Hyvalella azteca ap: AR D [077 ]t3
Analysis of Data for Growth per QOriginal Organism AK 4l1r1‘|§5

Ticle: 60297514-100-{104-109)
File: 05810%a.dat Transform: NC TRANSFORMATION

ANOVA Table

SOURCE DF 58 M5 F

" Between s 0.0020 0.0004 3.8820
Within (Error) 40 0.0043 0.0001

" total s 0.0065 7

(p-value = 0.0058)

Critical F

3.5138 (alpha
= 2.4495 (alpha

0.01, df = 5,40)
0.05, 4f 5,40)

It
]

Since F > Critical F REJECT Ho: All equal (alpha = 0.05}

Title: 60297514-~100-(104-109)

File: 05810%ha.dat Transform: NO TRANSFORMATION
Bonferroni t-Test - 'TABLE 1 OF 2 Ho: Control<Treatment
TRANSFORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATION MEAN CRIGINAL UNITS t STAT 0.05
1 Sand Control 0.0695 0.0695
2 LSH 0.0656 0.0656 0.7282
3 Jc 0.0591 0.0591 1.9197
4 usc 0.0697 0.0697 -0.0480
5 EFSC 0.0651 0.0651 0.8394
6 LsC 0.0814 0.0814 -2.2783
Bonferroni t critical value = 2,4233 {1l Tailed, alpha = 0.05, df = 5,40)
Title: 60297514-100-{104-109) )
File: 05810%ha.dat Transform: . NO TRANSFORMATION
Bonferroni t-Test - TABLE 2 QF 2 Ho: Control«<Treatment
NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS {(IN ORIG. UNITS) CONTROL FROM CONTROL
1 Sand Control 8
2 LSH 7 0.0131 18.8 0.0039
3 LJC 7 0.0131 18.8 0.0104
4 Usc 8 0.0126 i8.2 -0.0003
5 EFSC 8 0.0126 18.2 0.0044
6 L.8C 8 0.0126 18.2 -0.0119
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Study # 60297514-100-(104-109)
Alaska Department of Fish and Game - Coeur Alaska

Hyalella azteca
List Data for Growth per Surviving Organism

Title:
File:

60297514-100-(104-109)
058109%hs.dat

Number of Groups: 8
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Toxstat Version 3.5

Study # 60297514-100-(104-109)
Alaska Department of Fish and Game ~ Coeur Alaska

Hyalella azteca
List Data for Growth per Surviving Organism

Form
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Form
Form
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Form
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Toxstat Version 3.5 Page E)l 0f5 3
Study # 60297514*100—(1047109)
Alaska Department of Fish and Game - Coeur Alaska

Hyalella azteca &P{: A IQ/W “3
Summary Statistics for Growth per Surviving Organism _ qk:ﬂlgoll’ﬁ
Title: - 60297514-100-(104-109)
File: 058109hs.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Sand Control 8 0.0630 0.0800 0.0723
2 LSH 7 0.0570 0.0750 0.0676
3 LJC 7 0.0560 0.0810 0.0680
4 uUsc 8 0.059%0 0.0910 0.0726
5 EFSC 8 0.0540 0.0850 0.0715
6 LsC 8 0.0730 0.0980 0.0853
7 Water Control 8 0.0470 0.0790 0.0573
8 Form Sed Contro 8 0.0300 0.1000 0.0482
Title: 60297514-100-(104-109)
File: 058109hs.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE SD S5EM C.V., %
1 Sand Control ©.0000 0.0068 0.0024 9.4091
2 LSH 0.0000 0.0060 0.06023 8.9147
3 LJC 0.0001 0.0081 0.0031 11.8772
4 : usc 0.0001 ¢.0119 0.0042 16.4400
5 EFsC 0.0001 0.0104 0.0037 14.5155
6 Lsc 0.0001 0.0108 0.0038 12.6144
7 Water Control 0.0001 0.0117 0.0041 20.3648
8 Form Sed Contro 0.0005 0.0224 0.0079 46.5251



Toxstat Version 3.5 Page?)q' of 6?)
Study # 60297514-100-(104-109)
Alaska Department of Fish and Game - Coeur Alaska

Hyalella azteca QP;-‘ A [0, ol “3
Analysis of Growth per Surviving Organism ’ AQQ\EDIKB

Title: 60297514-100-(104-109)
File: 058109%hs.dat Transform: - NO TRANSFORMATION
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= 0.9270 (alpha = 0.
= 0.9450 (alpha = 0.05 , N = 46)

=
|

Data [PASS/normality test (alpha = 0.01). Continue analysis.

Title: 60297514-100-(104-109) .
File: 058109%hs.dat Transform: NO TRANSFORMATION

Bartlett's Test for Homogeneity of Variance

Calcul d Bl statistic = 4,3401 (p~value = 0.5016)
Data\PASS/Bl homogeneity test at 0.01 level. Continue analysis.

Critical B = 15.0863 (alpha =
= 11,0705 (alpha = 0.05, 4f = §)

Using Average Degrees of Freedom
{Based on average replicate size of 7.67)

B2 statistic = 3.9576 {p-value = 0.5555}

B2 homogeneity test at 0.01 level. Continue analysis.




Toxstat Version 3.5 : Page hz5ofE£§

Study # 60297514-100-(104-109)

Alaska Department of Fish and Game - Coeur Alaska

Hyalella azteca .
Analysis of Growth per Surviving Organism &JYP/F£45¢07/£3

O3
Title: 60297514-100-(104-109) de4|3 |
File; 058109%hs.dat Transform: ' NO TRANSFORMATION

ANOVA Table

SOURCE DF SS MS F
Between s 0.0016 0.0003 3.6681
Within (Error) 40 0.0035 0.0001
Ctotal s 0.00s1 T

(p-value = 0.0080)

Critical F = 3.5138 {alpha = 0.01, 4f = 5,40)
= 2.4495 (alpha = 0.05, df = 5,40)
Since F > Critical F REJECT Ho: All equal (alpha = 0.05)
Title: 60297514-100-(104-109) :
File: 058109%hs.dat Trangform: - : NO TRANSFORMATION
Bonferroni t-Test - TABLE 1 OF 2 Ho: Control<Treatment
s TRANSFORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05
1 Sand Control 0.0723 0.0723
2 L.SH 0.0676 0.0676 0.9663
3 LJC 0.0680 0.0680 0.8778
4 uUsc 0.0726 0.0726 -0.0802
5 EFSC 0.0715 ¢.0715 0.1603
6 LSC 0.0853 0.0853 -2.7793

Bonferroni t critical value = 2.4233 {1 Tailed, alpha = 0.05, d4f = 5§ 40)

Title: 60297514-100~-(104-109)

File: 05810%hs.dat Transform: NC TRANSFORMATION
Bonferroni t-Test - TABLE 2 OF 2 " Ho: Control<Treatment
NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS {IN ORIG. UNITS) CONTROL FROM CONTROL
1 Sand Control 8
2 LSH 7 0.0117 16.2 0.0047
3 LJC 7 0.0117 16.2 0.0043
4 usc 8 0.0113 15.7 -0.0004
5 EFSC 8 0.0113 15.7 0.0008
6 Lsc 8 0.0113 15.7 -0.0130



AFCOM Environment 60297514-100-(104-109)

- APPENDIX C

Analytical Data

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page C-1
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Friday, October 25, 2013

Rami Naddy
AECOM
4303 W Laporte Ave

Fort Collins, CO 80521

RE: Sediment Analysis
Dear Rami Naddy:

e

Analytical Laboratory

Work Order: 1309111

MSE Lab Services received 7 sample(s) on 9/19/2013 for the analyses presented in -

the following report.

Please find enclosed analytical results for the sample(s) received at the MSE

[Laboratory.

If you have any questions regarding these test results, please feel free to call.

Sincerely,

i lud

Sara Ward
Laboratory Manager
406-494-7334

Enclosure

|
MSE Anatytical Laboratory

P.O. Box 4078

" 200 Technology Way

Butte, MT 59701

Lab; 406-494-7334
Fax: 406-454-7230

“labinfo@msae-ta.com

gt p AR
g |

o8]




MSE Lab Services

Date: 28-Ocf-13

Limit  Reporting Limit
"N Splke Recovery oulslde accepted recovery limits

MDL  Meathod Detectlon Limit

CLIENT: AECOM Client Sample ID: 058 LSH #26804
Lab Order: 1308111 Collection Date: 8/26/2013 3:30:00 PM
Project: Sediment Analysis
Lab ID: 1309111-001 Matrix: SOIL
Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
- ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B - Anaiyst: SW
Aluminum 15400 2.45 7.80 N mgiKg-dry 2 10/24/2013 2:54:11 PM
Arsenlc 254 2,58 7.80 mgiKg-dry 2 1072412013 2:54:11 PM
Cadmium 0.390 0.174 0.520 J mgigdry 2 10/24/2013 2:54:11 PM
Chromium 374 4.60 13.0 moiKg-dry 2 10/24/2013 2:54:11 PM
Copper 69.4 0,577 2.60 mgiKg-dry 2 10/24/2013 2:54:11 PM
Lead 7.38 0.084 0.260 mgiKg-dry 2 10/24/2013 2:54:11 PM
Nickel 30,8 0.075 0.260 mgg-dry 2 10/24/2013 2:54:11 PM
Selenium 177 0.177 0.520 moMg-dry 2 10/24/2013 2:64:11 PM
Silver 0,306 0.096 0,260 mgikg-dry 2 10/24/2013 2:54:11 PM
ZInc 114 7.18 13.0 mg/Kg-dry 2 10/24/2013 2:64:11 PM
MERCURY IN SOIL/SEDIMENT - SW846 7471B SW7471 SW7471A Analyst: je
Mercury ND 0.0384 0.133 H mgKg-dry 1 104212013 8:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hb/df
Organlc Matter - Walkley Black 0.61 0.09 - 0.20 % 1 10/3/2013 4:00:00 PM
PERCENT COARSE MATERIAL ASTMD422 Analyst: hb
1" Gradation ND 0.05 0.10 % 1 10/3/2013 1:00:00 PM
2mm Gradation 0.58 0.05 0.10 % 1 10/3/2013 1:00:00 PM
RAPID HYDROMETER (2 HOUR} MOD ASA 15-5 MSA15-5 Analyst: hb
% Clay 2.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
% Sand 96.0 0.1 0.1 % 1 103/2013 3:00:00 PM
% Silt 2.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
Soil Class SAND 1 104372013 3:00:00 PM
Qualifters: H Halding times for praparation or analysls excesded J Analyte detected befow the Reporting Limit

ND  Not Detected at the Method Datection Limit (MOL)

P.O, Box 4078
200 Technology Way
Butte, MT 59701

In== MSE-Lab Services
A T

Lab: 406-494-7334
Fax: 406-494-7230
labinfot@mse-ta.com

Page 1 of 13



MSE Lab Services Date: 28-Oct-13
CLIENT: AECOM Client Sample ID; 058 LJC #26895
Lab Order: 1309111 Collection Date:; 8/26/2013 3:00:00 PM
Project: Sediment Analysis
Lab ID: 1308111-002 Matrix: SOIL
Analyses Result MDL Rpt Limit Qualifier Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SWe020 SW3050B Analyst: SwW
Aluminum 10300 2.27 7.21 N mgfKg-dry 2 102412013 2:54:11 PM
Arsenlc 11.9 2.36 7.21 mglKg-dry 2 10/24/2013 2:54:11 PM
Cadmium 0.492 0.181 0.481 mgfg-dry 2 10/24/2013 2:64:11 PM
Chroemium 24.4 4,26 12.0 mg/kg-dry 2 10/24/2013 2:64:11 PM
Copper 56.1 0.533 2.40 mgiKg-dry 2 10/24/2013 2:84:11 PM
l.ead 8.00 0.087 0.240 myglKg-dry 2 10/2412013 2:64:11 PM
Nickel 16.7 0.060 0.240 moikg-dry 2 10/24/2013 2:54:11 PM
Selentum ND 0.163 0.481 mg/Kg-dry 2 10/24/2043 2:54:11 PM
Silver 0.269 0.088 0.240 mgiKg-dry - 2 10/24/2013 2:54:11 PM
Zing . 121 8.83 12.0 m/Kg-dry 2 10/24/2013 2:84:11 PM
MERCURY IN SOIL/SEDIMENT - SW846 74718 SW7471 SW7471A Analyst; Je
Mercury ND 0.0354 0.122 H mgiKg-dry 1 10/2/2013 9:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hb/df
Organic Matter - Walkley Black 1.08 0.09 0.20 % 1 101372013 4:00:00 PM
PERCENT COARSE MATERIAL ASTMDA422 - Analyst: hb
1" Gradatlon ND 0.05 0.10 % 1 1043/2013 1:00:00 PM
2mm Gradation 0,28 - 0.05 0.40 % 1 10/3/2013 1:00:00 PM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: hh
% Clay 2.0 0.1 0.1 % 1 10132013 3:00:00 PM
% Sand 96.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
% Silt 2.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
Soll Class SAND i 10/3/2013 3:00:00 PM
Qualifiers: H Helding times for preparalion or analysis excesded J Analyte detected below the Reporting Limit
Limit  Reporting LImit MDL  Methed Detection Limit
N Splke Recovery outslde accepted recovery limlis ND  Not Detected at the Method Datection Limit {MDL}
- P.O. Box 4078 Lab: 406-494-7334
n& MSE-Leb Services 200 Technology Way Fax: 406-494-7230

Page 2 of 13

Bufte, MT 59701 labinfo@mse-ta.com



MSE L.ab Services

Date: 28-Oct-13

CLIENT: AECOM CHent Sample ID: 058 USC #26806
Lab Order: 1309111 Collection Date: 8/26/2013 3:45:00 PM
Project: Sediment Analysis
Lab ID: 1309111-003 Matrix: SOIL
Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst; SW
Aluminum 14600 . 2.41 7.68 N mgikgdry 2 10/24/2013 2:54:11 PM
Arsenic 13.5 2.51 7.68 mg/gdry 2 10/24/2013 2:54:11 PM
Cadmlum 0.750 0.171 0.512 mgig-dry 2 10/2412013 2:54:11 PM
Chromlum 101 4.53 12.8 myfKg-dry 2 10/24/2013 2:54:11 PM
Copper 44.6 0.568 2.56 mglKkg-dry 2 10/24/2013 2:54:11 PM
Lead 2.70 0.002 0.256 mg/g-dry 2 10/24/2013 2:54:11 PM
Nickel 55.0 0.073 0.256 mgfkg-dry 2 10/24/2013 2:54:11 PM
Selenium 321 0174 0.512 mglKg-dry 2 10/24/2013 2:54:11 PM
Sjlver 0,131 0.084 0.256 J mgliKg-dry 2 10/24/2013 2:64:11 PM
Zinc - . 1056 7.06 12.8 mgig-dry 2 10/24/2013 2:64:11 PM
MERCURY IN SOIL/SEDIMENT - SW846 7471B SWT7471 SWT7471A Analyst: ic
Mercury ' ND 0.0380 0.131 H mgiKg-dry 1 10/2/2013 9:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hbidf
Oraanic Matter - Walkley Black 5.50 0.08 0.20 % 1 10/3/2013 4:00:00 PM
PERCENT COARSE MATERIAL ASTMD422 Analyst: hb
1" Gradation ND 0.05 0.10 % 1 10/3/2013 1:00:00 PM
2mm Gradation 0.15 0.05 0.10 % 1 10/3/2013 1:00:00 PM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: hb
% Clay 4.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
% Sand 96.0 0.1 0.1 % 1 10732013 3:00:00 PM
% Siit ND 0.1 0.1 % 1 10/3/2013 3:00:00 FM
Soli Class SAND 1 10/3/2013 3:00:00 PM
Qualiflers: H Halding times for preparatian or analysls excesded J Analyte detected below the Reporing Limit

Limit  Reporting Limit
N Splke Recovery outside accepted recovery limits

MDL  Msthad Detection Limit
ND  Not Datected at the Method Delection Limit {(MDL}

P.O. Box 4078
200 Technolfogy Way
Bufte, MT 89701

“E MSE-Lab Sarvices

Lab: 406-494-7334
Fax: 406-494-7230
labinfo@mse-fa.com

Page 3 of 13



MSE Lab Services Date: 28-Oct-13
CLIENT: AECOM Client Sample ID: 058 EFSC #26897
Lab Order: 1309111 Collection Date: 8/26/2013 3:00:00 PM
Project: Sediment Analysis
Lab ID: 1309111-004 Matrix: SOIL
Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SW6020 SW3050_B Analyst: SwW
Aluminum 13800 4.01 12.8 N mofKg-dry 2 10/24/2013 2:54:11 PM
Arsenic 42,2 4.18 12,8 mglkg-dry 2 10/24{2013 2:64:11 PM
Cadmium 13.9 0.285 0.851 mgfkgdry 2 10/24/2013 2:54:11 PM
Chromium 32.7 7.53 21.3 mygikg-dry 2 10/24/2013 2:54:11 PM
Capper 73.4 0.945 4,25 mgfkg-dry 2 10/24/2013 2:54:11 PM
Lead 12.5 0.153 0.425 myg/Kg-dry 2 10124712013 2:54:11 PM
Nlckel 79.8 0.122 0.425 malg-dry 2 10/24/2013 2:54:11 PM
Selenlum 4.79 0.289 0.851 mgig-dry 2 10/24/2013 2:54:11 PM
Sliver 0.334 0.157 0428 4 mgiKg-dry 2 10/24/2013 2:54:11 PM
Zinc 844 11.7 21.3 mgig-dry 2 10/24/2013 2:54:11 PM
MERCURY IN SOIL/SEDIMENT - SW846 74718 SWT4T1 SWT4T1A Analyst: je
Mercury 0.0774 0.0827 0.218 JH moikg-dry 1 10/2/2013 9:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hb/df
Organilc Matter - Walkley Black 183 008 - 0.20 % 1 10/3/2013 4:00:00 PM
PERCENT COARSE MATERIAL ASTMD422 Analyst: hb
1" Gradation "ND 0.05 0.10 % 1 10/3/2013 1:00:00 PM
2mm Gradatlon ND 0.058 0.10 Y. 1 10/3/2013 1:00:00 PM
RAPID HYDROMETER {2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: hb
% Clay 6.0 0.4 _0.1 % 1 10/3/2013 3:00:00 PM
% Sand 82.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
_ % Siit 12.0 0.1 0.1 % k| 10/3/2013 3:00:00 PM
Soil Class LOAMY SAND 1 10/3/2013 3:00:00 PM

Qualiflers:
Limit  Reporitng Limit

H Holding times for preparation or analysls exceeded

N Splke Recovery outside accepted recovery limits

4 Analyte detected below the Reporting Limit-

MDL  Methed Detectlon Limit

ND  Not Detectad at the Method Dstaction Limit (MDL)

P.O. Box 4078

l“:‘s MSE-Lsb Services

200 Technology Way

Bufte, MT 59701

Lab: 406-494-7334
Fax: 406-494-7230
fabinfo@mse-ta.com

Page 4 of 13



Limit Reporting Limit
N Spike Recovery outside accepted recovery lImits

MDL  Method Detectlon Limit

MSE Lab Services Date: 28-Oct-13

CLIENT: AECOM Client Sample ID: 058 LSC #26898

Lab Order; 1309111 Collection Date; 8/26/2013 10:00:00 AM

Project: Sediment Analysis

Lab ID: 1309111-005 Matrix: SOIL

Analyses Result MDL Rgpt Limit Qualifler Units DF Date Analyzed
ICR-MS METALS, SOLID SAMPLES SW6E020 SW30508 Analyst; swW
Alurminum 12300 2.32 7.38 N mglKg-dry 2 10/24/2013 2:54:11 PM
Arsenle 23.7 2.42 7.38 myg/Kg-dry 2 10/24i2013 2:54:11_PM
Cadmium 1.29 0.165 0.492 mg/Kgdry 2 10/24/2013 2:54:11 PM
Chromlum 94.5 4.36 12.3 moiKg-dry 2 10/24/2013 2:54:11 PM
Copper 58.7 0.548 2.46 mglKgdry 2 10/24{2013 2:54:11 PM
Lead 9.14 0,088 0.246 mo/Kg-dry 2 10/24{2013 2:54:11 PM
Nickel 73.4 0.071 0.246 - ma/Kg-dry 2 102412013 2:54:11 PM
Selenlum 1.84 0.167 0.492 maikg-dry 2 10/24/2013 2:54:11 PM
Sliver 0.168 0.091 0.246 Jd mg/Kg-dry 2 10/24/2013 2:54:11 PM
Zine 205 6.79 12.3 mg/Kg-dry 2 10/24/2013 2:54:11 B
MERCURY IN SQIL/SEDIMENT - SWa46 7471B SW7471 SWTATIA . Analyst: jc
Mercury 0.0402 0.0354 0.122 JH mgikg-dry 1 10/2/2013 8:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hb/df
Organic Matter - Walklay Black 1.67 0.09 0.20 % 1 10/3/2013 4:00:00 PM
PERCENT COARSE MATERIAL ASTMD422 Analyst; hb
1" Gradation ND 0.05 0.10 % 1 10/3/2013 1:00:00 PM
2mm Gradation ND 0.05 0.10 % 1 10/3/2013 1:00:00 PM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: hb
% Clay 2.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
% Sand 96.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
S St 2.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
Soli Class SAND 1 10/3/2013 3:00:00 PM

Qualifiers: H Holding times for preparation or analysls exceeded J Analyte dalected below the Reporilng Limit

ND  Not Detected at the Method Detection Limit {MDL)

nl== MSE-Lab Senvces
..

P.0. Box 4078
200 Technalogy Way
Butte, MT 59701

Lab: 406-494-7334
Fax: 406-434-7230
labinfo@mse-fa.com

Page 5 of 13



MSE Lab Services Date: 28-Oct-13

CLIENT: AECOM Client Sample ID: SAND (058)

" Lab Order: 1309111 Collection Date: 8/26/2013 10:00:00 AM
Project: Sediment Analysls

‘Lab 1D 1309111-006 Matrix: SOIL

Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SW6020 SW30508 Analyst: SwW
Aluminum 205 1.20 3.82 N mgikg-dry 1 10f24/2013 2:54:11 PM
Arsenic ND 1.26 3.82 mgiKg-dry 1 1072412013 2:54:11 PM
Cadmium ND 0.085 0.265 mg/Kg-dry 1 10/24/2013 2:54:%1 PM
Chromium 5.87 2.26 6.37 J mg/Kg-dry 1 10/24/2013 2:64:11 PM
Copper ND 0.283 1.27 mgig-dry 1 10/24/2013 2:64:11 PM
Lead 0.144 0.0486 0.127 mgig-dry 1 10/24/2013 2:64:11 PM
Nickel 0.273 ' 0.037 0.127 mgiKg-dey 1 10/24/2013 2:54:11 PM
Selenlum ND 0.087 0.255 mg/Kg-dry 1 10/24/2013 2:54:11 PM
Sliver ND 0,047 0.127 . mylKg-dey 1 10/24/2013 2:54:11 PM
Zine 4.09 3.52 6.37 J mg/g-dry 1 10/24/2013 2:54:11 PM
MERCURY IN SOIL/SEDIMENT - S\W846 7471B SW7471 SW74T1A Analyst: jc
Mercury ND 0.0372 0.128 mg/Kg-dry 1 10/2/2013 9:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hb/df
Crganlc Matter - Walkley Black ND 0.09 0.20 % 1 10/3/2013 4:00:00 PM
PERCENT COARSE MATERIAL ASTMD422 Analyst: hb
1" Gradation ND 0.05 0.10 % 1 10/3/2013 1:00:00 PM
2mm Gradation ND 0.05 0.10 % 1 10/3/2013 1:00:00 PM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: hb
% Clay 2.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
% Sand 96.0 0.1 0.1 % 1 10/3/2013 3:00:00 PM
% Sikt 20 0.4 0.1 % 1 10/3/2013 3:00:00 PM

- Soll Class SAND - 1 . 10/3/2013 3:00:00 PM

Qualifiers: H Holding times for praparation or analysis exceeded J Analyte detacted below the Reporting Limit
Limit  Reporting Limit MDL  Method Dstectlon Limlt
N Spike Recovery outside accapted recovery limits ND  Not Detected at the Method Detection Limlt {MDL})
- P.O., Box 4078 Labh: 406-494-7334

.IE MBSE-Lab Sandces 200 Technology Way Fax: 406-494-7230

Page 6 of 13

Butte, MT 59701 fabinfo@mss-ta.com



Limit  Reporting Limit

N Splke Recovery outslde accepted recovary [imlts

MDL  Methed Detectlon Limit

MSE Lab Services : Date: 28-Oct-13

CLIENT: AECOM Client Sam'ple ID: FORM SED (058)

Lab Order: 1308111 Collection Date: 8/26/2013 10:00:00 AM

Project: Sedimant Analysis

Lab ID: 1309111-007 Matrix: SOIL

Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SWe020 SW3050B Analyst: SW
Aluminum 2280 1.29 4,09 N mg/Kg-dry 1 1012412013 2:54:11 PM
Arsenic ND 1.34 4.09 myglg-dry 1 10/24/2013 2:54:11 PM
Cadmium 0.118 0.091 0.273 Jd mgfg-dry 4 10/24/2013 2:54:11 PB4
Chromlum 10.0 242 6.82 mgKg-dry 1 10/24/2013 2:54:11 PM
Copper ND 0.303 " 1.36 mg/Kg-dry 1 10/24/2043 2:64:11 PM
Lead 213 0.049 0.136 mgiKg-dry 1 10/24/20113 2:54:11 PM
Nickel 0,754 0.039 0.136 mgfkg-dry 1 10/24/2013 2:54:11 PM
Salenium 0,279 0.093 0.273 mo/Kg-dry 1 10/24/2013 2:54:11 PM
Silver 0.060 0.050 0.436 J mglkgdry 1 10/24/2013 2:54:11 PM
Zing - 5.42 3.77 6.82 J mgiKgdry 1 1012412013 2:54:11 PM
MERCURY IN SOIL/SEDIMENT - SW846 7471B . SWT74T1 SW7471A Analyst: jc
Marcury ND 0.0406 0,140 H my/Kg-dry 1 10/2/2013 9:07:00 AM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hb/df
Organic Matter - Walkley Black 18.0 0.09 .20 % 1 10/3/2013 4:00:00 PM
PERCENT GOARSE MATERIAL ASTMD422 Analyst: hb
1" Gradation ND 0.05 0.10 Ya 1 10/3/2013 1:00:00 PM
2mm Gradation ND 0.06 0.10 % 1 10/3/2013 1:00:00 PM
RAPID HYDROMETER {2 HOUR} MOD ASA 15-5 MSA15-5 : Analyst: hb
% Clay 8.0 0.1 0.1 % 1 10/3/20123 3:00:00 PM
% Sand 88.0 0.1 0.1 % 1 10/3/2043 3:00:00 PM
% Slit _ 4.0 0.1 a1 % 1 10/3/2013 3:00:00 PM
. Soll Class - LOAMY SAND. 1 1032013 3:00:00 PM

Qualitiers: H Holding times for preparation or analysls exceeded J Analyte datected below the Reporiing Limit

ND  Not Detected at the Method Detection Limit (MDL)

P.0. Box 4078

I“a MSE-Lab Sendces
"

200 Technofogy Way

Buite, MT 59701

Lab: 406-494-7334
Fax: 406-404-7230
labinfo@mse-ta.com

Page 7 of 13



e P.O. Box 4078 Lab: 406-494-7334
“E= MSE Analylical Laboralory 200 Technology Way Fax: 406-494-7230 Date:

28-Oct-13
Butlte, MT 59701 tabinfo@mse-ta.com Report Date: 25-Oct-13
QA/QC SUMMARY REPORT .
Client: AECCM Work Order: 1309111
Project: Sediment Analysis BatchlD: 7259
Analyte Resuit RL Units Spike LM % Rec Low Limit HighLimit RPD RPD Limit Qualifier
Sampis ID: 7259-PB Mathod: SWT471 Balch ID: 7259 © Analysis Dale: 10/2/2013 9:07:00 AM
Mercury ND 0.100 mp/Kg
Sample ID: LCS-7259 Mothod: SWT7471 Batch ID: 7259 Analysis Date: 10/2/2013 9:07:00 AM
Mercury 17.1 1.22 mgiKg 21.70 789 80 120 5
Sample 1D:; 1309111-001A-MS Meothod: SW7471 Batch ID: 7259 Analysls Date: 10/2/2013 9:07:00 AM
Mereury 253 1.58 mglg-dry 28.28 89.6 75 125 H
Sample I: 1309111-001A-MSD Method: SW7471 Baich ID: 7259 ) Analysls Date: 10/2/2013 8:07:00 AM
Mercury 286.0 1.568 mglKg-dry 28.28 82,0 75 125 2.78 as H
Qualifiors:  naA  Sample cone. Is > 4*splke laval 8*  Splke Recovery outsids limits; within Manufacturar Limits

Manufacturer Limiis for Chromium 127-234 mgikg; Mercury 11,2-32.2mg/kg; Nickel 79.2-139 mgfkg

Page 8 of 13



£.0. Box 4078

Lab; 406-494-7334

NA  Samgple conc. Is > 4*splke level

“EE MSE Analytical Laboralory 200 Tochnology Way Fax: 406-494-7230 Date: 28-Oct-13
Butte, MT 59701 Iabinfo@msa-ta.com Report Date: 25-Oct-13
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1309111
Project: Sediment Analysis BatchiD; 7262
Analyte Result RL Units Splke Lvl % Rec Low Limit High Limit RPD  RPD Limit Quallfler
Sampls ID: 7262-PB-FILTERED Method: SW6020 Batch 1D: 7262 Analysis Date: 10/24/2013 2:04:11 PM
Aluminum ND 3.00 mafKg
Arsenic ND 3.00 mglkg
Cadmium ND 0.200 mo/Kg
Chramium ND 5.00 mgfKg
Copper ND 1.00 mgfkg
l.ead ND 0.100 mgKg
Mickel ND 0.100 mgf¥g
Selenium ND 0,200 myikg
Silver ND 0.100 mgiig
Zinc ND 5.00 mg/Kg
Sampie ID; 7262-PB-UNFILTERED Methad: SW6020 Batch ID: 7262 Anaiysls Date; 10/24/2013 2:54:11 PM
Aluminum ND 3.00 mgiKg -
Arsenic ND 3.00 mgiKg
Cadmium ND 0.200 mg/Kg
Chromium ND 5.00 mg/Kg
Copper _ND 1.00 mgfKg
Lead ND 0.100 mgfKg
Nicke! ND 0.100 myfKg
Selenium ND 0.200 mg/Kg
Silver ND 0.100 malKg
Zinc ND 5.00 mgikg
Sample ID: LCS-7262 " Method: SW6020 Batch ID: 7262 Analysis Date: 10/24/2013 2:54:11 PM
Aluminum 4530 2.99 mg/Ky 1107 409 80 120 ]
Arsenic 110 2.99 mg/Kg 100.8 108 a0 120
T Cadmiume o 196 0,200 0 mogiKg 1846 - 106 - - 80 - - 120 S
Chromiurm 234 4,08 mg/Kg 180.6 130 80 120 s*
Copper 79.9 0.088 mgfkg 73.22 i09 80 120
Lead 285 0.100 mg/Kg 260.4 114 80 120
Nickel 131 0100 mgiKg 108.7 121 80 120 s
Selenium 227 0.200 mg/Kg 2125 107 80 120
Silver 70.8 0.100 mg/Kg 59.86 118 80 120
Zinc 633 T 499 mglg - B58.7 113 80 120
Sample ID: LFB Method: SW6020 Batch ID: 7262 Analysis Date: 10/24/2013 2:54:11 PM
Aluminum 194 3.00 mgiKg 200.0 96,8 85 115
Sémpn'e D: 1309111-001A-MS Method: SWs020 Batch (D: 7262 Anglysis Date: 16/24/2013 2:64:11 PM
Aluminum 16400 7.79 mg/Kg-dry 1446 68.7 75 125 NA
Arsenic 181 7.78 mgfKg-dry 131.6 118 75 128
Cadmium 281 0.520 ma/Kg-dry 2411 116 75 126
Chromium 337 13.0 ‘mg/Kg-dry 236.8 127 78 126 ‘ h
Quatifiers:

§* Splka Recovery outstde Jimits; within Manufacturer Limits
Manufacturer Limits for Chromium 127-234 mg/kg; Mercury 11.2-32.2mg/kg; Nickel 79.2-138 mg/kg

Page 8 of 13



P.Q. Box 4078 Lab: 406-494-7334

‘ -
ma‘“ MSE Analytical Laboratory 200 Technology Way Fax: 406-494-7230 Rate: 28-Oct-13
Butte, MT 59701 labinfo@mse-ta.com Report Date: 25-Oct-13
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1300111
Project: Sediment Analysis BatchlD: . 7262
Analyte Result RL Units Spike LVl % Rec Low LImit High LImit RPD  RPD Limit Qualifier

Sample 1D: 1309111-001A-MS Meathod: SW6020 Batch ID: 7262 Analysis Date: 10/24/2013 2:64:11 PM
Copper 223 2,60 mg/Kg-dry 95.64 161 75 125 5
Lead 383 0260  mg/Kg-dry 327.1 115 75 125

Nickel 200 0.260 mg/Kg-dry 142.0 118 75 126

Selenlum 305 0620 - mg/Kg-dry 277.5 109 75 125

Silver 915 0.260 mg/Kg-dry 78.18 117 75 126

Zine 932 13.0 malKg-dry 720.7 112 75 125

Sample If): 1308111.001A-MSD Meihod: SW6020 Batch |D: 7282 Analysis Date: 10/24/2013 2:54:11 PM
Aluminum 16800 7.76 mgfKg-dry 1446 105 75 125 .14 35 NA
Arsenic 188 7.78 mgiKg-dry 131.6 125 75 1285 4.35 35

Cadmium 281 0.517 mgiKg-dry 2411 116 75 126 0.188 a5
Chromium 349 12.9 malKg-dry 235:8 132 75 125 3.58 35 s
Capper 171 2,59 magiKg-dry 95.64 108 75 125 26.4 6

Lead 381 0.269 mgfKg-dry 327.4 114 76 125 0.645 35

Nicket 202 0.269 mg/Kg-dry 142.0 121 75 125 1.15 35

Selanlum 32 0.517 mgKg-dry 2775 112 75 125 212 35

Silver 88.8 0.268 mg/Kg-dry 78.18 114 75 125 1.97 35

Zing 941 12.9 mgiKg-dry 720.7 114 75 125 1.01 35

Sampls ID: 1309111-001A-MST Method: SW6020 Batch ID: 7262 Analysis Date: 10/24/2013 2:64:11 PM
Aluminum 17900 7.79 mg/Kg-dry 1446 173 76 126 8.82 36 NA
Arsenle 184 7.79 mg/Kg-dry 131.8 120 78 125 1.35 35

Cadmium 288 0.519 mofKg-dry 241.1 123 78 125 5.75 35
Chromium 341 13.0 mg/Kg-dry 236.8 128 75 125 - 1.38 358 g*
Copper 73 2,80 mg/Kg-dry 95.84 109 75 125 25.2 35

Lead 380 0.260 mgfKg-dry 3271 117 76 125 1.82 35

Nigkal- =~ - s 204 -+ 0,260~ mg/Kg-dry- 1420 - - 122 78 126 - 20t - - 36 -
Selenium 304 0.519 mgfKg-dry 2775 109 75 125 0.198 35

Sliver 88.7 0.260 mg/Kg-dry 78.18 113 75 125 3.1 35

Zing 941 13.0 mg/Kg-dry 729.7. 114 75 125 0.935 35
Qualiflers:  wA  Sample conc. Is > 4*splke level $§*  Splke Recovery outstde limits; within Manufacturer Limits

Manufacturer Limits for Chromium 127-234 mgfkg; Mercury 11.2-32.2mg/kg; Nicke! 79.2-139 mgfkg
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- P.O. Box 4078 Lah: 406-494-7334 . Oct-1
ms: MSE Anatytical Laboraiory 200 Tachnology Way Fax: 406-494-7230 Date: 28-Oct-13

Butte, MT 59701 tablnfo@mse-ta.com Report Date: 25-Oct-13
QA/QC SUMMARY REPORT

Client: AECOM Work Order: 1309111
Project: Sediment Analysis BatchlD: R24739%

Analyte Result RL Units Splke Lvl % Rec Low Limit * High Limit RPD RPD Limit Quafifler
Sample I 1309111-006A-D Method: ASTMD422  Batch ID: R24739 Analysls Date: 10/3/2013 1:00:00 PM
1" Gradation ND 0.10 % 0 35
2mm Gradatlon ND 0.10 % Q 35

Qualifiars:  mA  Sampla conc. Is > 4*spike leval $*  Splke Recovery outside Bmits; within Manufacturer Limits

Manufacturer Limits for Chromium 127-234 mg/kg; Mercury 11.2-32.2ma/kg; Nickel 78.2-139 mg/kg

Page _11 of 13



P.0. Box 4078 Leb: 406-494-7334 28-Oct-13
"ﬁ MSE Analylical Laboratory 200 Technology Way Fax: 406-494-7230 Date: 28-Oct-

Butte, MT 59701 labinfo@mse-ta.com Report Date: 25-Oct-13
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1308111
Project: Sediment Analysis BatchiD: R24748
Analyte Result RL Units Splke Lvl % Rec Low Limit High Limit RPD RPD LImlt Quallfier
Semple (D: 1309111-006A-D Mathod: MSA15-5 Batch 1D: 'R24748 Analysls Date: 10/3/2013 3.:00:00 PM
% Clay 2.0 _ 0.1 % 0 35
% Sand 96.0 0.1 % 0 35
% Silt 2.0 0.1 % 0 356
Soll Class SAND ‘
Qualifiers:  NA  Sample conc. 1s > 4*splks lsvel 5 Splke Recovery outslge limits; within Manufacturer Limits

Manufacturer Limils for Chromivm 127-234 ma/kg; Mercury 11.2-32.2mg/kg; Nicke) 79,2-139 mg/kg
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W
MSE Analyllcal Laboratory

P.O. Box 4078
200 Technology Way
Bulte, MT 69701

Lab: 406-494-7334
Fax: 406-494-7230
labinfo@mse-ta.com

Date: 28-Oct-13
Report Date: 25-Ocf-13

QA/QC SUNMMARY REPORT
Client: AECOM Work Order: 1309111
Project: Sediment Analysis BatchlD: R24797
Analyte Result RL Unlts .  Splkelvl % Rec LowLimit HighLimit RPD RPD Limit Qualifier
Sample 1D: PB Method: OM_WALKLE Balch ID: R24797 .Analysls Dale: 10/3/2013 4:00:00 PM
Organle Matter - Walkl ND 0.20 %
Semple 1D! LCS Metr‘_:od: OM_WALKLE Balch ID: R24797 Analysls Dale: 10/3/2013 4:00:00 PM
Organic Matter - Walkd 2.14 0.20 % 2.500 85.4 80 120
Sempls ID: 1309111-001A-D Method: OM_WALKLE Batch ID: R24797 Analysls Date: 10/3/2013 4:00:00 PM
Organic Matter - Walk| 0.54 0.20 % ’ 12.2 35
Qualitiers:  na  Sample cone. Is > 4*splke level $*  Splke Recovery oulside limits; within Manufacturer Limits

Manufacturer Limits for Chromlum 127-234 mg/kg: Mercury 11.2-32.2ma/kg; Nickel 78.2-138 mg/kg
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Friday, August 16, 2013

nNS=

Analytical Laboratory
Rami Naddy

AECOM ‘
4303 W Laporte Ave
Fort Collins, CO 80521

RE. Sediment Analysis Work Order: 1307108

Dear Rami Naddy:

MSE Lab Services received 9 sample(s) on 7/17/2013 for the analyses presented in
the following report.

- Please find enclosed analytical results for the sample(s) received at the MSE

Laboratory.
If you have any questions regarding these test resuits, please feel free to call. M (’()C

Sincerely, gf l\b)( ( N
' o
&UML WM w09 VWW"M
e K
Sara Ward \Q" o @)
Laboratory Manager «tb‘" f ¥
406-494-7334 -
Enclosure
- .0, Box 4078 Lab: 406-494-7334
I.E:MSE Analyllca) Laboratory 200 Technology Way Fax: 406-494-7230

Butts, MT 58701 labinfo@msa-ta.com

4
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MSE Lab Services Date: 16-Aug-13
CLIENT: AECOM Client Sample ID; LJC (#26895)
l.ab Order: 1307108 Collection Date: 7/1/2013 11:00:00 AM
Project: Sediment Analysis
Lab ID: 1307108-003 Matrix; SOIL
Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM _ Analyst: kgw
Sulfide ND 1.40 1.50 pmalesfg 1 71202013 12:03:00 PM
Qualifiers: E Value above quantitation range H HoldlIng times for preparation or analysls excesdad
J Analyte detacted below the Reporting Limit Limlt  Reporting Limit

MDL  Msthod Deteotion Limit

ND  Not Detected at the Method Detection Limft {MDL}

{3
“F‘ MSE-Lab Services
.

P.O. Box 4078
200 Technology Way
Butte, MT 59701

Lab:! 406-494-7334
Fax: 406-494-7230

labinfo@mse-ta.com Page 3 of 16
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MSE Lab Services Date: 16-Aug-13

CLIENT: AECOM Client Sample ID; LSC (#26808)

Lak Order: 1307108 Collection Date: 7/2/2013 10:00:00 AM

Project: Sediment Analysis

Lab ID: 1307108-004 Matrix; SOIL

Analyses ' Result MDL Rpt Limit Qualifier Unlts DF Date Analyzed

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw

Sulfide 1.84 1.40 1.50 pmolestg 1 7/20/20113 12:03:00 PM
Qualifiers: E Value above quantitation range H Holdlr;g times fdr preparation or analysis excesded

J Analyte detected halow the Reporiing Limit
MOL  Mathod Detsctlon Limit

Limlt Reperling Limit
ND  Not Detected at the Method Datection Limit (MDL)

P.O. Box 4078
200 Technoiogy Way
Butts, MT 59701

l“= MSE-Lab Services
R

Lab: 406-494-7334
Fax: 408-494-7230

labinfo@mse-ta.com Page 4 of 16



MSE Lab Services

’%»i//

Date: 16-Aug-13

CLIENT: AECOM Client Sample ID: USC (#26896)
l.ab Order: 1307108 Collection Date: 7/1/2013 1:00:00 PM
Project: Sediment Analysis
Lab ID: 1307108-005 Matrix: SOIL
Analyses - Result MDL RptLimit Qualifier Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw
Sulfide ND 1.40 1.80 HUmolesig 1 112912013 12:03:00 PM
Qualiﬂers: E Value above quantitation range H Holding times for praparation or analysis exceeded
J Analyte detected below the Reporting Limit Limlt  Reporling Limit -

MDL  Method Deteclion Limit

ND  Not Defected at the Mathod Detection Limit (MDL})

P.0O. Box 4078
200 Technology Way .
Butte, MT 59701

¥
.“:- MSE-Lab Services
A Y .

 Lab; 406-494-7334
Fax: 406-494-7230

labinfo@mse-ta.com Page 5 of 16
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MSE Lab Services ‘ Date: 16-Aug-13
CLIENT: AECOM Client Sample I1D: LSH (#26894)
Lab Order: 1307108 Collection Date: 7/1/2013 9:00:00 AM
‘Project: Sediment Analysis
Lab ID: 1307108-0086 Matrix: SOIL
Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw
Sulfide ND 1.40 - 1.60 dmolesfg 1 7/29/2013 12:03:00 PM
Qualifiers: £ Vatue above quanttation range H Helding times for preparallon or anélysls exceeded
J Analyte detected below the Reporting Limit Limit Reporting Limit
MDL  Method Detection Limit ND  Not Detected at the Methad Delection Limit (MDL)
- P.O. Box 4078 Lab: 406-494-7334
“& MSE-Lab Services 200 Technology Way Fax: 406-494-7230

Butte, MT 59701 lebinfo@mss-ta.cormn Page 6 of 16
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MDL  Method Deteclion Limit

MSE Lab Services Date: 76-Aug-13

CLIENT: AECOM Client Sample ID: EFSC (#26897)

Lab Order: 1307108 Collection Date: 7/1/2013 3:00:00 PM

Project: Sediment Analysis

Lab ID: 1307108-007 Matrix: SOIL

Analyses . Resuit MDL Rpt Limit Qualifier Units DF Date Analyzed
- ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw

Sulfide 5.20 1.40 1.650 umolesfg 1 7/20/2013 12:03:00 PM

Qualifiars: E Value above quantilation range H Holding times for preparation or analysls exceaded
J Analyte detectad below the Reporting Limit Limlt  Repeorting Limlt

ND  Not Datected at the Method Detectlon Limit (MDL}

l“a MSE-Lab Services
.

P.O. Box 4078
200 Technology Way
Butfe, MT 59701

Lab: 406-494-7334
Fax: 406-494-7230

labinfo@mse-ta.com Page 7 of 16
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MSE Lab Services Date; 16-Aug-13
CLIENT: AECOM Client Sample ID: WFSC (#26900)
Lak Order: 1307108 ' Collection Date: 7/2/2013 2:00.00 PM
Project: Sediment Analysis
Lab ID: 1307108-008 E Matrix: SOIL
Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM _ Analyst: kgw
Sulfide : 3.75 1.40 1.50 pmolesfg 1 712912013 12:03:00 PM
Quatiflers: £ Value above quanlitation range H HoldIng limes for preparation or analysls exceeded
J Analyte detected below the Reporting Limit Limit Raporting Limit
MDL  Method Detection Limit ND  Not Detected at the Method Detestion Lirlt (MDL)
P.O. Box 4078 Lab: 406-484-7334 _
“ﬁ MSE-Lab Services 200 Technalogy Way Fax; 406-494-7230 Page 8 of 16

Bufte, MT 59701 {abinfo@mse-ta.com
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MSE Lab Services Date: 16-Aug-13
CLIENT: AECOM Client Sample ID: USH {#26899)
Lab Order: 1307108 Collection Date: 7/1/2013 10:00:00 AM
Project: Sadiment Analysis
Lab ID: 1307108-009 Matrix: SOIL
Analyses Result MDL RptLimit Quallfier Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-5EM Analyst: kgw
Sulfide 229 1.40 . 150 umolesig 1 712912043 12:03:00 PM
Qualiflers: E Value above quantitation range H Holding times for preparation or analysis exceedad
J Analyls detected below the Reporiing Limit Limit  Reporting Limit

MDL  Method Detection Limit

ND Mot Detected at the Method Detectton Limit (MDL})

l““= MSE-Lab Services
.

P.O. Box 4078
200 Technology Way
Butte, MT 59701

Lab: 406-494-7334
Fax: 406-484-7230

iabinfo@mse-ta.com Page 9 of 16
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Lab: 406-494-7334

P.C. Box 4078 .
"ﬁ MSE Analylical Laboratory 200 Technology Way ~ ~ Fax: 406-494-7230 Date: 76-Aug-13
Butte, MT 89701 labinfo@mse-fa.com Report Date: 16-Aug-13
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1307108
Project: Sediment Analysis BatchlD: 7071
Analyte - Result RL Units Splke Lvi % Rec LowLimit HighUmit RPD RPD Limit Qualifler
Sample 1D 1307108-003A-D Methed: AVS-SEM Batch ID: 7071 Analysls Date; 7/25/2013 12:03:00 PM
Suifide ND 1.50 pmolesig ‘ 0 35
Sample 1D: 1307108-003A-S Method: AVS-SEM Batch ID: 1071 Analysls Date: 7/26/2013 12:03:00 PM
Suliide 8.78 1.50 pmolesfg 10.86 80.8 80 120
Sample I: LCS-7071 Method: AVS-SEM Batch ID: 7071 Analysis Dale; 7/29/2013 12:03:00 FM
Sulfide ' 8.47 1.50 umoles/g 8.388 i 85 106
Sample ID; 7071-PB Method: AVS-SEM Batch (D; 7071 Analysis Dale: 7/20/2013 12:03:00 PM
Sulfide 1.41 1.60 Hmoleslg J
Qualiflors:  NA  Sampls cone. is > 4*spike leval §*  Spike Recovery outside limits; within Manufacturer Limits

Manufacturer Llnita for Alumlnuem 118 - 3730 mgfkg; Mercury 14.9 - 43.1 mg/kg

Page 13 of 18
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MSE Lab Services

Sample Receipt Checklist

Client Name AECOM_INC Date and Time Recelved: 7HM712013 12:55:00 PM
Work Order Number 1307408 - Reptio: 1 Received by DO
COC_ID: 1307108 CoolerD:
=z .

Checklist completed by * zk]ﬂzﬁ %Z i }:,_( A i‘ﬁﬁﬁz:} :3/[:—\—/ {= Reviewed by _&bd 7/ { 8 / ) 3

Signalure Date’ ’ nltials ! |‘ ' Date
Matrix: Carrler name  FeadEx
Shipping container/coolar in good condition? Yes No [J Not Present [
Custody seals intact on shippping container/cocler? Yes No [ Not Present [
Custody seals intact on sample botties? Yes [[] Nold  NotPresent
Chain of custody prasent? Yes i No [
Chain of custody signed when relinquished and recelved? Yas Na ]
Chain of custody agrees with sampie labsis? ' Yes No [
Samples n proper container/bottle? Yes No [
Sample contalners Intact? ves [ No
Sufficient sample volume for indlcated test? Yes No D,
All samples raceived within holding time? Yes No [
Contalner/Temp Blank temperature in compliance? Yes [ No
Water - VOA vials have zero headspace? No VOA vials submitted Yes [ No D
Water - pH acceptable upon recaipll? ’ Yes L1 No [] Blank [ :,V‘a/[%

vt Ao ovosents NP 00\ el A DR g

Client contacied Date contacted: Person contacted
Coniacted by: Regarding:

Comments: FED EX TEMP=NA SOIL

Corrective Action

Pagelofl



AECOM
Environmental Toxicology

4303 West LaPorte Avenue, Fort Collins, Colorado 80521-2154 M
T 970.416.0916 F 970.490.2063 www.aecom.com : _
September 16, 2013

Kevin Eppers

Coeur Alaska Inc.
Kensington Gold Mine
3031 Clinton Drive
Suite 202

Juneau, AK 99801

Subject; Analytical results of sediment samples

Dear Mr. Eppers:

Below are the analytical results for the sediment samples collected on July 1 and July 2™,
2013 by the Alaska Department of Fish and Game and shipped to AECOM. Samples arrived at
AECOM on July 10, 2013 and were analyzed for the following parameters.

Sample Identification
Parameter : USH WFSC
(#26892) (#26900)
Metals (mg/kg-dry)
Aluminum 16,700 11,100 '
Chromium: 40.9 24.8
Zing 94.3 153
Arsenic 41.9 11.1
Cadmium 0.238 0.694
Copper 61.0 49.8
Lead 5.75 7.79
Nickel 331 55.5
Selenium 0.433 J <0.191
Silver . 0.203 J 0.123 J
Mercury <0.0377 0129 J
Particle Size (%)
Clay 4.0 2.0
Sand _ 94.0 96.0
Silt 2.0 2.0
Texture / Soil Class Sand Sand
. Coarse Material (2 mm) 0.35 0.17
Total Organic Carbon (mg/L) <0.09 <0.09
Acid Volatile Sulfide (pmoles/g) 2.29 3.75

Note: Metals (Ar, Cd, Cr, Cu, Pb, Se, Zn, Ni, Al, and Ag) analyses were determined by SW-846
Method 6020; Hg by SW-846 7471B (USEPA 1986); Particle size by ASTM Method D422 and
Modified ASA 15-5. See attachment for more information,

J = The concentration was below the method reporting limit (MRL) but above the method
detection limit (MDL); for samples below the DL, the MDL was reported.



Mr. Kevin Eppers
September 16, 2013
Page 2

We appreciate the opportunity to provide our services to you and Coeur Alaska Inc. Please do
not hesitate to contact us if you have any questions.

Sincerely,

O

Ashley Romero, M.S. ” Rami B. Naddy, Ph.D.

Data Analyst Study Director / Environmental Toxitdlogist
ashley.romero@aecom.com rami.naddy@aecom.com

60297514-100-(103 & 111)
Attachment

AECOM Environment



Friday, August 16, 2013

i W
Analytical Laboratory
Rami Naddy
AECOM
4303 W Laporte Ave

Fort Collins, CO 80521

RE: Sediment Analysis . Work Order: 1307108

" Dear Rami Naddy:

MSE Lab Services received 9 sample(s) on 7/17/2013 for the analyses presented In
the following report. ,

Please find enclosed analytical results for the sample(s) received at the MSE
Laboratory.

If you have any questions regarding these test results, please feel free to calt.
Sincerely,

Sara Ward

Laboratory Manager

406-494-7334

Enclosure

ame P.O. Box 4078 Lab: 406-494-7334
“HMSE Analylics] Labaratory 200 Tachnology Way Fax: 408-494-7230

Butle, MT 58701 fabinfo@mse-ta.com




MSE Lab Services Date: 16-Aug-13

CLIENT: AECOM Client Sample ID: _USH(#26899)
Lab Order: 1307108 Collection Date: 7/1/2013 10:00:00 AM
Project: Sediment Analysis
Lab ID: 1307108-001 Matrix: SOIL
Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst: kgw
Aluminum 16700 4.91 15.6 mp/Kg-dry 4 B0/2013 12:02:54 AM
Arsenlc 41.9 0.113 0.391 mgig-dry 2 8/8/2013 12:55:13 AM
Cadmium 0.238 0.007 0.026 mgikg-dry 2 8/8/2013 12:66:13 AM
Chromlum 40.9 0,143 0.621 maiKg-dry 2 8/8/2013 12:65:13 AM
Copper ' 61.0 0.107 0.326 mgiKg-dry 2 8/8/2013 12:55:13 AM
Lead 5.75 0.012 0.052 mglkg-dry 2 8/8/2013 12:65:13 AM
Nickal 33.1 0.075 0.260 mg/Kg-dry 2 8/8/2013 12:66:13 AM
Selenium 0.433 0.177 0.521 J mgiKg-dry 2 8/8/2013 12:55:13 AM
Silver 0.203 0.098 0.260 J mo/g-dry 2 8/8/2013 12:55:13 AM
Zlnc 04,3 0.238 (0.781 mgiKg-dry 2 8/8/2013 12:55:13 AM
MERCURY IN SOIL;’SEDIMENT « SWa46 7471B SW7471 SWT4T1A Analyst: ic
Mereury ND 14,0377 0,130 mgfKg-dry 1 7124/2013 12:16:00 PM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: ir
Organic Malter - Walkley Black ND 0,09 0.20 % 1 713042013 2:44:00 PM
PERCENT COARSE MATERIAL ASTMD422 Analyst: mp
1" Gradallon ND 0.05 0.10 % 1 7122/2013 8:00:00 AM
2mm Gradatlon 0.35 0.05 0.10 % 1 72212013 9:00:00 AM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: df
% Clay 4.0 0.1 0.1 _ % 1 7123/2013 4:45:00 PM
% Sand ' 94.0 0.1 0.1 % 1 7123/2013 A:45:00 PM
% Slit 2.0 0.1 0.1 % i 7/23/2013 4:45:00 PM
Soll Class SAND 1 7/23/2013 4:45:00 PM
Quallfiers: E Value above quantitation rangs H Holding times for preparatlon or analysts exceeded
J Analyte datected below the Reporting Limit Limit  Reporting Limlit
MDL  Melthod Detectlon Limit ‘ ND  Not Delscted at the Method Detection Limit (MDL)
n -m P.O. Box 4078 Lab: 406-494-7334
l“ MSE-Lab Services 200 Technology Wa Fax: 406-484-7230
e o Page 1 of 16

Butte, MT 59701 fahinfo@mse-ta.com



MSE Lab Services Date: 716-Aug-13

CLIENT: AECOM Client Sample ID: WFSC(#26000)
Lab Order: 1307108 Collection Date: 7/2/2013 2:00:00 PM
Project: Sediment Analysis
Lab ID: 1307108-002 Matrix: SOIL
Analyses Result MDL RptLimit Qualifier Units  DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SW6020 SW3n508 Analyst: kgw
Alumlnum 11100 5.30 16.9 mglKg-dry 4 8/10/2013 12:02:54 AM
Arsenic 114 0.122 0.421 mgikg-dry 2 8/8/2013 12:556:13 AM
Cadmium 0.694 0.007 0.028 mg/Kg-dry 2 /872043 12:55:13 AM
Chromlum 24.8 0.154 0.562 mafKg-dry 2 B8/8/2013 12:55:13 AM
Copper 40,8 0.115 0.351 mgikg-dry 2 8/8/2013 12:55:13 AM
Lead 7.79 0.013 0.056 mgiKg-dry 2 8/6/2013 12:65:13 AM
Nickel 555 0.081 0.289 mglicg-dry 2 8/8/2013 12:66:13 AM
Selsnlum ND 0.191 0.562 mgllg-dry 2 8/6/2013 12:55:13 AM
Silver 0.123 0.103 0.281 d mg/kg-dry 2 8/8/2013 12:55:13 AM
Zinc 153 0.257 - 0,843 maikg-dry ' 2 8/8/2013 12:56:13 AM
MERCURY IN SOIL/SEDIMENT - SW846 74718 SW7471 SWT4T1A Analyst: je
Mercury 0,129 0.0408 0.141 d mgfkg-dry 1 7/24/2013 12:16:00 PM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: it
Organic Mattar - Walkley Black ND 0.09 0.20 % 1 713012013 2:44:00 PM
PERCENT COARSE MATERIAL ASTMD422 Analyst; mp
1" Gradatlon ND 0.05 0.10 % 1 712212013 9:00:00 AM
2mm Gradatlon 0.17 0.05 0.10 % 1 7/22/2013 8:00:00 AM
RAPID HYDROMETER (2 HOUR) MOCD ASA 15-5 MSA15-5 Analyst: df
% Clay 2.0 0.1 0.1 % 1 7i23/2013 4:45:00 PM
% Sand 96.0 0.1 0.1 %% 1 7/23/2013 4:45:00 PM
% Sitt 2.0 0.1 0.1 % 1 7/23/2013 4:48:00 PM
Soll Class SAND 1 7123/2013 4:45:00 PM
Quallflers: £ Value above guantitation range H Holding timas for preparation or analysis exceaded

J Analyle detected balow the Reporting Limit

MDL  Malhod Dataction Limit

Limit Reperting Limit
ND  Not Detectad at the Meihod Detection Limit (MDL)

P.Q. Box 4078
200 Technology Way
Butte, MT 89701

Lab: 406-494-7334
Fax: 406-494-7230
labinfo@mse-fa.com

A Tk
“]‘- MBSE-Lab Services
A g%

Page 2 of 18



MSE Lab Services Date: 16-Aug-13
CLIENT: AECOM Client Sample ID: LJC (#26895)
l.ab Order: 1307108 Collectlon Date: 7/1/2013 11:00:00 AM
Project: Sediment Analysis '
Lab ID: 1307108-003 Matrix: SOIL
Analyses Result MDL. RptLimit Qualifier Units DF - Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw
Sulfide ND 1.40 1.50 pmalesfg 4 712972013 12:03:00 PM
Qualifiers: E Value above quantitation range H Holding times for preparation or analysls excesded
J Anaiyte detecied below the Reporting Limit Limit  Reporting Limit

MDL  Mathod Delection Limit

NO  Not Detected at the Mathod Deteclion Limit {MDL)

P.O. Box 4078
200 Technology Way
Butte, MT 58701

(%
.“:- MSE-Lab Servicas
.

Lab: 408-494-7334
Fax: 406-464-7230

lablnfo@mse-ta.com Page 3 of 16



MSE Lab Services Date; 76-Aug-13

CLIENT: AECOM Client Sample ID: LSC (#26888)

Lab Order: 1307108 Collection Date: 7/2/2013 10:00:00 AM

Project: Sediment Analysis

Lab ID: 1307108-004 Matrix: SOIL

Analyses Result MDL Rpt Limit Qualifier Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analysi: kaw

Sulfide 1.84 1.40

1.50 umoles/g 1 712912013 12:03:00 PM

E Value above quantilalion range
J Analyle datected baldw Lhe Reporiing Limit
MDL  Methed Deataction Limit

Quallfiers:

H Holding times for praparation or analysis exceeded
Limit  Reporling Limit
ND  Not Dstested at the Method Dateclion Limit (MDL)

P.O. Box 4078
200 Tachnology Way
Butte, MT 58701

“ MSE-Lab Services
-

Lab: 406-494-7334
Fax: 406-494-7230

labinfo@msa-ta.com Page 4 of 16



MSE Lab Services

Date: 16-Aug-13

CLIENT: AECOM Client Sample ID: USC (#26896)

Lab Order: 1307108 Collection Date: 7/1/2013 1:00:00 PM

Project: Sediment Analysis

Lab ID: 1307108-005 Matrix: SOIL

Ana_lyses Result MDL RptLimit Qualifier Unlts DF Date Analyzed

ACID VOLATILE SULFIDE-SIM. EXT, METALS AVS.-SEM AVS-SEM Analyst: kgw

Sulfide ND 1.40 1.50 ymolesfg 1 7/28/2013 12:03:00 PM
Qualiflers: E  Value above quantitation range H Holdlng times for preparation or analysls axceeded

J Analyte detected below the Reporting Limit
MDL  Metheod Detection Limit

Umit  Reporting Limit
ND  NotDstesled at the Method Dstection Limit (MDL)

P.O. Box 4078
200 Technology Way
Buite, MT 59701

B
ln:- MSE-Lab Services
WL

Lab: 406-494-7334
Fax: 406-494-7230

labinfo@mse-ta.com Page 6 of 16



MSE Lab Services

Date: 16-Aug-13

CLIENT: AECOM Client Sample ID: LSH (#26894)

Lab Order: 1307108 Collection Date: 7/1/2013 2:00:00 AM

Project: Sediment Analysis

Lab [D: 1307108-006 Matrix: SOIL

Analyses Result MDL Rpt Limit Qualifier Units DF Date Analyzed

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst; kgw

Sulfide ND 1.40 1.50 umolasfg . 1 712012013 12:03:00 PM
Qualiflers: E Value above guanlitation range H  Holding times for preparation or analysls exceeded

4 Analyte detected below the Reporllng Limit
MOL  Mathod Deteclion Limit

Limit  Reporting Limit
ND  Not Detsctad at the Methad Detaclfon Limit (MDL)

P.O. Box 4078
200 Technology Way
Butte, MT 59701

[ .3
I"a- MSE-Lab Services
.

Lab: 406-494-7334
Fax: 406-494-7230

labinfo@mse-ta.com Page 6 of 16



MSE Lab Services Date: 16-Aug-13

CLIENT: AECOM Client Sample ID: EFSC (#26897)

Lab Order; 1307108 Collection Date: 7/1/2013 3:00:00 PM

Project: Sediment Analysis

Lab ID: 1307108-007 Matrix: SOIL

Analyses Result MDL Rpt Limit Qualifier Units DF Date Analyzed

ACID VOLATILE SULFIDE-SIM, EXT. METALS AVS-SEM AVS-5EM Analyst: kgw

Sulfide B.20 1.40 1.50 pmolesly 1 7/20/2013 12:03:00 PM
Qualiffers: E Yalus above quantilation rangs H Holding Imes for preparation or analysls exceaded

J Analyte detected balaw the Reporling Limit
MDL  Method Detection Limit

Limit Reporiing Umit
ND  Not Detectad at tha Method Detection Limit (MDL)

P.0. Box 4078
200 Technology Way
Butfe, MT 58701

Ilﬁ MSE-Lab Servicas

Lab: 406-494-7334 -
Fax: 408-494-7230

labinfo@msa-te.com Page 7 of 16



MSE Lab Services

Date: 16-Aug-13

CLIENT: AECOM Client Sample ID: WFSC (#26900)
Lab Order: 1307108 Collection Date; 7/2/2013 2:00:00 PM
Project: Sediment Analysis
Lab ID: 1307108-008 Matrix: SOIL
Analyses Result MDL Rpt Limit Qualifier Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM, EXT, METALS AVS-SEM AVS-S5EM Analyst: kgw
Sulfide 3.76 1.40 1.50 pmolesfg 1 7/28/2013 12:03:00 PM
Quallfiars: E Valua above quantitation range H HoldIng mas for preparation or analysts exceeded
J Analyte detacted below the Reporiing Limit . Limit Raporting LImil

MOL  Method Detectlon Limit

ND  Not Dstected at the Method Detectlon Limit (MDL)

P.O. Box 4078
200 Technology Way
Butte, MT 59701

I“a MSE-Leb Seivices
A Y

Lab: 406-494-7334
Fax: 406-494-7230

lablnfo@mse-ta.com Page 8 of 16



MSE Lab Services

Date: 76-Aug-13

CLIENT: AECOM Client Sample ID: USH (#26889)

Lab Order: 1307108 Collection Date: 7/1/2013 10:00:00 AM

Project: Sediment Analysis

Lab ID; 1307108-009 Matrix: SOIL

Analyses Result MDL RptLimit Qualifler Units DF Date Analyzed
ACID VOLATILE SULFIDE-StM. EXT. METALS AVS-SEM AVS-SEM Analyst  kgw
Sulfide 2.29 1.40 1.50 pymolesfg 1 /2042013 12:03:00 PM

E . Value above quanlitation range
J Analyte detacted balow the Reporting Limit
MOL  Method Detection Limit

Qualifiers:

H Holding Umes for preparation or analysls excecdad
Limit Raporting Limlt
ND  Not Detected at the Method Detectlon EImit (MDL)

P.O. Box 4078
200 Technology Way
Butfte, MT 58701

.
l“=- MSE-Lab Sarvices
A Y

Lab: 406-494-7334
Fax: 406-494-7230

labinfo@mss-ta.com Page 9 of 16



F.O. Box 4078 Lal: 406-494-7334 6-A 13
'IEE MSE Analyticol Laboralory 200 Technology Way Fax: 406-494-7230 Date: 76-Aug-

Butte, MT 59701 labinfo@mss-ta.com Report Date; 16-Aug-13
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1307108
Project: Sediment Analysis BatchlD: 6978
Analyte Result RL Units Splke Lvl % Rec LowLlimit HighLimlit RPD RPD Limit Quallller
Sample ID: 6978-PB-FILTERED Melhod: SW6020 Batch ID: 6978 Analysls Date: 8/8/2013 12:66:13 AM
Arsenlc ND 6.00 mg/Kg
Cadmium } ND 0.400 mgfKy
Chromlum ND 10.0 mg/Kg
Copper ND 2.00 mg/Kg
~ Lead ND 0.200 mglKg
Nlckel ND 0.200 mg/Ky
Selenlum ND 0.400 mg/Kg
Silver ND 0.200 mo/Kg
Zinc ND 10.0 mgiKg
Sample ID: 6978-PE-UNFILTERED Mothod: SWe020 Balch ID: 6978 Artalysls Date: 8/6/2013 12:66:13 AM
Arsenlc NI 6.00 mg/Kg
Cadmlum ND 0.400 mg/Kg
Chromium ND 10.0 mg/Kg
Copper ND 2.00 mg/kg
Lead ND 0.200 mg/Kg
Nicke! ND 0.200 mo/Kg
Selanium N 0.400 mg/Kg
Sliver ND 0.200 mg/Kg
Zine ND 10.0 mgfKg
Sample ID: LCS-6978 . Mathod: SW6020 Balch ID: 6978 Analysis Date: 8/6/2013 12:65:13 AM
Arsanlc 93.0 5.98 mg/Kg 101.0 g2.1 a0 120
Cadmium 172 0.398 mg/Kg 186.0 92.2 80 120
Chromium 183 9.99 mg/kg 180.0 107 80 120
Copper 71.2 1.9 mg/Kg 73.50 296.9 80 120
L.ead 249 0.189 mgiKg 251.0 965 80 120
Nicke! 113 0.199 mg/Kg 109.0 104 80 120
Selenlum 197 0.308 mgfKg 213.0 92.4 80 120
Slver 59.0 0.199 mgfKg 67.40 103 80 120
Zinc 607 9.96 mgfKg " B8B.D 914 a0 120
Sample ID; 1307108-001A-MS Method: SW6020 Batch ID: 6978 Analysis Date: 8/8/2013 12:66:13 AM
Arsenfc 172 7.86 mg/Kg-dry 1321 98.3 76 1285
Cadmium 238 0.623 mg/Kg-dry 243.2 97.8 75 126
Chromium 237 13.4 myfKg-dry 2384 83.2 75 126
Copper 162 2.62 mg/Kg-dry 98.11 106 75 125
Lead 330 0.262 mg/Kg-dry 328.2 98.7 78 126
Nickel , 154 0.262 mgfg-dry 142.5 846 75 126
Selenium 279 0.523 mg/Kg-dry 278.5 93.8 75 125
Sliver 77.3 0.262 mglg-dry 75,06 103 75 126
Zinc 768 13.1 megKg-dry 726.7 92.8 75 126
Qualiflers:  Na  Sample cone. Is > 4*spike level §*  Splke Recovery oulside limits; within Manufacturar Limita

Manufacturer Limils for Aluminum 118 - 3730 mg/kg; Moercury 14.9 - 43.1 mglkg

Page 10 of 16



-
“& MSE Analylical Laboratory

200 Technology Way

Lab: 406-494-7334
Fayx: 406-494-7230
{abinfo@mse-ta.com

.0, 4078
F.0. Box Date: 76-Aug-13

Butte, MT 89701 Report Date: 16-Aug-13

QA/QC SUMMARY REPORT

Client: AECOM Work Order; 1307108
Project: Sediment Analysis BatchiD: 6978
Analyte Result RL Unlts Spkalvl % Rec  Lowlimit HighLimit RPD RPD Limit Gualifler

Sample ID: 1307108-001A-MSD

Method: SW6020 Batch {D; 6978 Analysis Date: 8/8/2013 12:55:13 AM

Arsenlc 174 7.77 mg/Kg-dry 322 99.9 75 12§ 1.27 20

Cadmium 223 0.518 mgfKg-dry 243.4 91.4 75 125 68,55 20

Chromium 217 13.0 mgfKg-dry 235.68 74.9 75 126 8.60 20

Copper 144 2,59 mofKg-dry 98.19 85.9 75 125 11.9 20

l.ead 329 0.259 mg/Kg-dry 328.5 28.5 75 125 0.113 20

Nicksl 142 0.259 mglKg-dry 142.8 76.3 75 125 7.80 20

Salenlum 268 0.518 mafKg-dry 278.7 96.6 75 125 3.38 20

Sliver 73.5 0.259 mg/Kg-dry 75.12 g97.8 75 125 4.98 20

ZInc 743 13.0 mgfKg-dry 7283 804 75 126 3.28 20

Sample ID; 1307108-001A-MST Mathod: SWE02 Balch ID:; 6978 Analysis Dale: 8/8/20113 12:66:13 AM
Arsenlc 163 7.81 mafKg-dry © 1322 91.5 75 125 6.34 20

Cadmium 263 0.52i mafKg-dry 243.4 108 75 125 2.94 20

Chremium 264 13.0 mgfKg-dry 235.6 94.8 75 125 10.7 20

Copper 148 2.60 mgfKg-dry 96.19 a0.9 76 125 8.83 20

Lead 326 0.260 mg/Kg-dry 328.5 87.3 75 - 125 1.26 20

Nickel 162 0.280 mgfKg-dry 142.6 90.5 75 125 539 20

Salenium 266 0.521 mp/Kg-dry 278.7 95.4 75 125 4.48 20

Silver 79.0 0.280 mg/Kg-dry 75.12 105 78 125 223 20

Zinc 744 13.0 mg/Kg-dry 726.3 89.4 78 125 .21 20

Sample ID: 6278-FPB-FILTERED Method: SWE020 Balch ID; 6978 Analysls Date: 8/10/2013 12:02:84 AM
Alumlnum ND 8.00 mpiKg

Sample ID: 6978-PB-UNFILTERED Method: SW6020 Balch ID: 6978 Analysls Date: 8/10/2013 12:02:64 AM
Aluminum ND 6.00 mgliKg

Sample ID: LCS-6978 - Method: SW6020 Batch ID: 6978 Analyals Date: 8/10/2013 12:02:54 AM
Aluminum 834 5.98 mgiKg 1100 75.8 a0 120 s*
Sample ID: 1307108-001A-MS Mathod: SW6020 Batch ID: 6978 “Anelysis Date: 8/10/2013 12:02:64 AM
Aluminum 13800 15.7 ma/Kg-dry 1440 -201 75 126 NA
Sample 1D: 1307108-001A-MSD Method: SWE020 .Balch iD: 6978 Analyals Dalo: 8/10/2013 12:02:54 AM
Aluminum 12700 15.8 mg/Kg-dry 1440 -278 75 126 837 20 NA
Sample iD: 13071 08-001A-‘MS:I' , Method: SW6020 Batch ID: 6978 Analysls Date: 8/10/2013 12:02:64 AM
Aluminum 13300 16.6 mg/Kg-dry 1440 -240 75 125 4,15 20 NA
Qualifiers:  ~a  Sample cone. Is > 4*spike level 8 Splke Recovery oulslde limits; within Manufacturer Limits

Manufacturer Limits for Aluminum 118 - 3730 mg/kg; Mercury 14.9 - 43,1 mgikg

Page 11 of 16



- P.O. Box 4078 Lab: 406-494-7334 16
ms: MSE Anelytical Laboralory 200 Technolagy Way Fax: 406-494-7230 Date: 76-Aug-13

Bulle, MT 69701 labinfo@mse-ta.com Report Date; 16-Aug-13

QA/QC SUMMARY REPORT

Client: AECOM Work Order: 1307108
Project: Sediment Analysis BatchlD: 6987
Analyte Resull. RL Units Splke Lvl % Rec Low Limit High Limit RPD  RPD Limlt Quallfler
Sampile (D: 6987-FB : Meathod: SW7471 Batch ID: 6987 Analysis Date: 7/24/2013 12:16:00 °M
Meroury ND 0.100 mgKg
Sample ID: LCS-6987 Mothod: SWi74ri Batch ID: 6987 Analysls Date: 7/24/2013 12:16:00 PM
Mereury 171 4,69 mgitg 20,00 58.8 80 120 st
Sample ID; 1307108-001A-MS Mothod: SW7471 Balch If): 6987 Analysls Date: 7/24/2013 12:16:00 PM
Marcury 25.1 545 mg/Kg-dry 37.95 66.1 75 125 g*
Sample ID; 1307108-001A-MSD Mathad: SW74r1 Batch ID: 6987 Analysls Dale: 7/24/2013 12:16:00 PM
Mercury 28.4 6.44 mg/Kg-dry 37.96 774 75 125 8.7 20
Qualiflars:  nA  sample conc. I3 > 4*splke level 8 Splke Recovery outslds imits; within Manufacturar Limits

Manufacturer Limits for Aluminum 118 - 3730 mg/kg; Mercury 14.9 - 43.1 mg/kg

Page 12 of 16



.
n MSE Analytical Laboralory

P.C. Box 4078
200 Technology Way
Bulte, MT 697C1

Lab: 406-494-7334
Fax: 406-494-7230
labinfo@mse-ta.com

Date: 76-Aug-13
Report Date: 716-Aug-13

QA/QC SUMMARY REPORT

Client: AECOM Work Order: 1307108
Project: Sediment Analysis BatchiD: 7071
Analyte Result RL Units Spketvl %Rec  LowlLimit HighUmit RPD  RPD Limit Quallfler

Sample ID: 1307108-003A-D

Mothod: AVS-SEM Batch ID: 7071 Analysls Dale; 7/29/2013 12:03:00 PM

Sulfide ND 1.50 umoleslg 0 35

Sampls 1D: 1307108-003A-8 Mathod: AVS-SEM Balch 1D; 7071 Analysls Date: 7/28/2013 12:03:00 PM

Suilflde 8.78 1.50 pmalesig 10.86 80.8 80 120

Sample ID: LCS-7071 Meathod: AVS-SEM Batch ID: 1071 Analysls Date: 7/20/2013 12:03:00 PM

Sulfide 8.47 1.50 umolasfg 8.388 101 85 105

Sample ID: 7071-PB Method: AVS-SEM Balch ID: 7071 Analysls Dale; 7/29/2013 12:03:00 PM

Sulfide 1.41 1.50 umolesfg J
Qualiflers:  na

Sampla cong. |8 > 4*splke laval

5* Spike Recovery oulslde timits; within Manufacturer Limits
Manufecturer Limlts for Aluminum 118 - 3730 mgfkg; Mercury 14.9 - 43.1 mglkg

Page 13 of 18



MR P.O. Box 4078 Lab: 406-494-7334 .
'“‘-: MSE Annlytical Lahoratory 200 Technology Way Fax: 406-494-7230 Date: 16-Aug-13

Bulte, MT 69701 labinfo@mse-ta.com Report Date: 76-Aug-13

QA/QC SUMMARY REPORT

Client: AECOM Work Order: 1307108
Project: Sediment Analysis BatchlD: R23958

Analyte Result RL Units Splke Lvl % Rec Low Limlt High Limlt RPD RPD Limit Guatifler
Sample ID: 1307108-001A-D Method: ASTMD422  Balch ID: R23958 Analysls Dale: 7/22/2013 9:00:00 AM
1" Gradatlon ND 0.10 % 0 36

2rmm Gradatlon 0.28 0.10 % 22.4 35

Quailflers:  naA Sampla conc. Is > 4*spika level §'  Splke Recovary outslde limits; within Manufacturer Limits

Manufacturer Limits for Aluminum 118 - 3730 mp/kg; Mercury 14.9 - 43.1 mglkg
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P.0. Box 4078 Lab: 406-494-7334 16-Auced
nﬁ MSE Analytical Labioratory 200 Technology Way Fax: 406-494-7230 Date: 16-Aug-13

Bulte, MT 59701 {abinfo@msa-la.com Report Date: 16-Aug-13
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1307108
Project: Sediment Analysis BatchlD: R23978
Analyte Result RL Units Spike Lvl % Rec Low Limit High Limit RPD RPD Limit Qualfler
Sample ID: 1307125-001A-D Method: MSA15-5 Balch ID: R23878 Analysls Dale: 7/23/2013 4:45:00 PM
% Clay 14.0 0.1 % 15.4 a5
% Sand 68.0 0.1 % ¢ 35
% Silit 18.0 0.1 % ) 10.8 36
Soll Class SANDY LOAM o
Qualiflers:  MA  Sample conc. la > 4*aplke lavel §*  Splke Recovery outsida limlts; within Manufacturer Limits

Manufacturer Limits for Aluminum 118 - 3730 mg/kg; Mercury 14.9 - 43.1 ma/kg
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B
: MSE Analylical Laboralory

200 Technoiogy Way

Lab; 406-494-7334
Fax: 406-494-7230
{abinfo@mse-ta.com

.0, Box 4078
.0, Box Date: 16-Aug-13

Butle, MT 69701 Report Date; 76-Aug-13

QA/QC SUMMARY REPORT

Client: AECOM Work Order: 1307108
Project: Sediment Analysis BatchlD: R24047
Analyte Result RL Units Spike Lvl % Rec Low Limit High timit RPD  RPD Limlt Qualiler

Sample 1D: 1307143-001A-D

Method: OM_WALKLE Balch 1D: R24047 Analysls Dalo: 7/30/2013 2:44:00 PM

Organic Matter - Walkl ND 0.20 % 0 a5
Sample ID: PB Mothod: OM_WALKLE Batch ID: R24047 Analysls Dale; 7/30/2013 2:44:00 PM
Organic Matter - Walkl ND 0.20 %
Sample ID: LCS Q6169 Melhiod: OM_WALKLE Balch 1D: R24047 Analysis Date: 1/30/2013 2:44:00 PM
Qrganic Matter - Walki 0.26 0.20 % 0.2620 101 0.7 109

Qualifiers:  NA  Sample conc. s> 4*splke leval 8 Spike Recovery outside limits; within Manufagturer Limita

Manufacturer Limits for Aluminum 118 - 3730 mgfkg; Mercury 14.9 - 43.1 mg/kg
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MSE Lab Services

Sample Receipt Checklist

Client Name AECOM_INC Date and Time Recelved:  7/17/2013 12:55:00 PM
Work Order Number 1307108 RoptNo: 1 Recelved by DO
COGC_1D: 1307108 CoolerlD:
o~
Checkllst completed by * /A= 1= Reviewed by _&/O 7/ !8/}3
R

Signalure Inllials T | Dala

Matrix: Carriername  FedEx

Shipping contalner/cooler in good condition? Yes No [ NotPresert [J
Cuslody seals Intact on shippping container/cooler? Yes No [J Mat Present [
Custody seals Intact on sampla boliles? Yes [ No [J Mot Present
Chain of custody present? Yes No ]

Chain of custody signed when relinquished and recelved? Yes No (]

Chain of custody agrees with sample labels? Yes Nol ]

Samples in proper container/bottle? Yas No T

Sample containers Intact? ves [} No

Sufficlant sample volume for Indlcated test? Yes W No []

All samples recelved within helding time? Yes No [

Contalner/Temp Blank temperature in compliance? Yes [ No

Water - VOA vials have zero headspace? No VOA vials submltted ves Ll No L]

Water - pH acceptable upon recelpt? s [ No (3 Blank L_J :}/ '}/

Adusted? p\b Checked by Nﬁ < ,Dt %YWW

Client contacted Data contacted: Person contacted
Contacted by: Regarding:

Comments: FED EX TEMP=NA SQIL

Corractive Action

Page 1 of 1



APPENDIX F: SPAWNING SUBSTRATE QUALITY DATA






Appendix F.—Lower Slate Creek Spawning Substrate Quality Data, 2011 — 2013.

Slate Creek Sample Point 1, Sampled on 8/17/2011
Volume (mL/L) Retained Per Sieve (Sieve Size in mm) Sample
Sample No. 101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff Depth (cm)
1 0 0 470 260 360 425 225 20 22 18.5
2 0 70 460 250 200 280 100 25 8 20
3 0 280 240 210 290 440 100 70 20.5 18.5
4 0 0 350 350 175 1425 525 55 68 22.5
Slate Creek Sample Point 2, Sampled on 8/17/2011
Volume (mL/L) Retained Per Sieve (Sieve Size in mm) Sample
Sample No. 101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff Depth (cm)
1 0 130 305 200 205 350 200 20 11.5 20
2 0 120 320 405 335 740 415 85 53 225
3 0 400 350 295 290 540 200 40 17.5 225
4 0 100 450 580 320 390 160 15 28 21
Slate Creek Sample Point 1, Sampled on 7/09/2012
Volume (mL/L) Retained Per Sieve (Sieve Size in mm) Sample
Sample No. 101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff Depth (cm)
1 1050 140 140 280 190 395 95 15 24 20
2 0 0 200 225 140 325 140 15 24 20
3 0 515 310 225 250 580 240 27 65 21
4 0 570 510 260 290 750 415 53 54 20
Slate Creek Sample Point 2, Sampled on 7/09/2012
Volume (mL/L) Retained Per Sieve (Sieve Size in mm) Sample
Sample No. 101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff Depth (cm)
1 0 250 380 270 260 475 195 23 46.5 20
2 600 75 395 295 180 375 135 15 18.5 20
3 0 450 340 370 340 590 295 30 18 20
4 0 0 320 460 285 545 300 28 16.5 19
Slate Creek Sample Point 1, Sampled on 7/02/2013
Volume (mL/L) Retained Per Sieve (Sieve Size in mm) Sample
Sample No. 101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff Depth (cm)
1 0 400 460 430 320 365 145 25 66 225
2 0 150 400 250 245 515 225 36 53 20
3 0 800 325 320 255 445 205 25 60 175
4 0 275 565 385 245 495 250 19 28 20
Slate Creek Sample Point 2, Sampled on 7/02/2013
Volume (mL/L) Retained Per Sieve (Sieve Size in mm) Sample
Sample No. 101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff Depth (cm)
1 0 310 490 440 505 640 410 35 107.5 20
2 0 420 270 240 215 560 150 34 42 22.5
3 0 550 885 375 290 570 290 45 107.8 18.75
4 0 785 230 340 240 580 330 30 46.5 21.25







APPENDIX G: ADULT SALMON COUNT DATA






Appendix Gl.—Lower Slate Creek weekly pink salmon counts by reach, 2013.

7/15/2013 Pink Salmon Counts

7/22/2013 Pink Salmon Counts

7/29/2013 Pink Salmon Counts

StreamReach | Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
0-100m 0 0 0 0 0 0 0 0 5 5 5 1
100-200m 0 0 0 0 2 2 2 0 0 0 0 1
200-300m 0 0 0 0 2 2 2 0 30 26 28 1
300-400m 0 0 0 0 4 3 3 0 8 7 7 2
400-500m 0 0 0 0 0 0 0 0 26 16 21 0
500-600m 0 0 0 0 0 0 0 0 0 0 0 0
600-700m 0 0 0 0 0 0 0 0 6 4 5 0
700-800m 0 0 0 0 0 0 0 0 0 0 0 0
800-900m 0 0 0 0 0 0 0 0 0 0 0 0
900-barrier 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 8 7 7 0 75 58 66 5

8/5/2013 Pink Salmon Counts

8/12/2013 Pink Salmon Counts

8/19/2013 Pink Salmon Counts

Stream Reach Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
0-100m 400 351 375 0 19 16 17 14 100 93 96 50
100-200m 2 2 2 5 343 268 305 100 62 59 60 75
200-300m 122 109 115 10 89 125 107 150 250 291 270 150
300-400m 37 38 37 7 70 75 72 25 81 93 87 300
400-500m 37 47 42 0 91 117 104 0 133 176 154 50
500-600m 12 11 11 3 153 166 159 15 159 177 168 75
600-700m 17 15 16 5 77 82 79 26 250 245 247 55
700-800m 6 6 6 0 20 19 19 0 72 93 82 35
800-900m 0 0 0 0 2 2 2 0 36 34 35 0
900-barrier 0 0 0 0 0 0 0 0 0 0 0 0
Total 633 579 604 30 864 870 864 330 1143 1261 1199 790

8/26/2013 Pink Salmon Counts

9/2/2013 Pink Salmon Counts

9/9/2013 Pink Salmon Counts

Stream Reach Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
0-100m 51 36 43 65 12 13 12 15 0 0 0 2
100-200m 52 59 55 45 7 13 10 6 17 15 15 0
200-300m 170 165 167 55 50 49 49 14 6 7 6 2
300-400m 85 84 84 0 3 10 6 12 2 3 2 0
400-500m 20 34 27 50 7 7 7 7 1 1 1 0
500-600m 24 36 30 26 3 3 3 25 2 2 2 0
600-700m 45 48 46 20 6 8 7 0 1 1 1 0
700-800m 12 7 9 15 2 5 3 0 0 0 0 0
800-900m 9 14 11 0 0 0 0 0 0 0 0 0
900-barrier 0 0 0 0 0 0 0 0 0 0 0 0
Total 468 483 472 276 90 108 97 79 29 29 27 4

9/9/2013 Pink Salmon Counts

9/16/2013 Pink Salmon Counts

StreamReach | Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
0-100m 0 0 0 0 0 0 0 0
100-200m 1 1 1 0 1 1 1 0
200-300m 0 0 0 0 0 0 0 0
300-400m 0 0 0 0 0 0 0 0
400-500m 0 0 0 0 0 0 0 0
500-600m 0 0 0 0 0 0 0 0
600-700m 0 0 0 0 0 0 0 0
700-800m 0 0 0 0 0 0 0 0
800-900m 0 0 0 0 0 0 0 0
900-barrier 0 0 0 0 0 0 0 0
Total 1 1 1 0 1 1 1 0




Appendix G2.—Lower Slate Creek weekly coho salmon counts by reach, 2013.

9/16/2013 Coho Salmon Counts 9/23/2013 Coho Salmon Counts 10/1/2013 Coho Salmon Counts

Stream ReqObs. 1 Obs. 2 Mean Carcasses [Obs. 1 Obs. 2 Mean Carcasses | Obs. 1 Obs. 2 Mean Carcass

0-100m
100-200m
200-300m
300-400m
400-500m
500-600m
600-700m
700-800m
800-900m
900-barrier

o
o
o
o

= 001k O O O O O O
'
'
0 O N O N O O O O
'
'

Olo o o oo o o o oo
oo
[

Ol o oo o oo o o
'
'

O|lo o o o oo o o o
'
'

Ol O o o o o o o o

Total

=
N

'

'
[y
N

'

'

10/15/2013 Coho Salmon Counts
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Appendix G3.—Lower Johnson Creek weekly pink salmon counts by reach, 2013.

7/15/2013 Pink Salmon Counts

7/22/2013 Pink Salmon Counts

7/30/2013 Pink Salmon Counts

Stream Reach Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
Con-Lace 0 0 0 0 2 2 2 0 110 101 105 0
Lace-JM 10 6 8 0 0 0 0 0 150 175 162 0
JM-Trap 1 3 0 35 35 35 0 280 220 250 0
Trap-#4 6 6 6 0 15 7 11 0 150 230 190 0
#4-#7 50 35 42 0 150 86 118 0 460 512 486 0
#7-#10 0 0 0 0 35 14 24 0 650 800 725 100
#10-Power 0 0 0 0 15 6 10 0 450 164 307 50
Power-LF 0 0 0 0 0 0 20 9 14 0
LF-#15 0 0 0 0 0 15 7 1
#15-Falls pool 0 0 0 0 0 0 0 0 0
Total 72 48 59 0 252 150 200 0 2285 2218 2250 150

8/6/2013 Pink Salmon Counts

8/13/2013 Pink Salmon Counts

8/20/2013 Pink Salmon Counts

Stream Reach Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
Con-Lace 100 28 64 0 95 105 100 50 130 109 119 15
Lace-JM 300 205 252 0 50 55 52 0 210 134 172 25
JM-Trap 200 183 191 0 600 255 427 0 157 167 162 0
Trap-#4 320 340 330 0 380 170 275 0 310 256 283 0
H#4-#T 350 195 272 0 340 230 285 0 230 266 248 252
#7-#10 460 160 310 50 510 465 487 0 410 256 333 0
#10-Power 10 7 8 0 220 235 227 0 226 192 209 0
Power-LF 5 0 2 0 3 10 6 0 17 2 9 0
LF-#15 20 35 27 18 10 14 0 27 17 22 0
#15-Falls pool 0 0 0 0 0 0 0 0 0 0 0 0
Total 1765 1153 1456 50 2216 1535 1873 50 1717 1399 1557 292

8/27/2013 Pink Salmon Counts

9/2/2013 Pink Salmon Counts

9/10/2013 Pink Salmon Counts

StreamReach | Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
Con-Lace 1 1 1 2 0 0 0 0 0 0 0 0
Lace-IM 20 4 12 0 0 0 0 0 0 0 0 0
JM-Trap 50 66 58 0 15 19 17 0 30 44 37 0
Trap-#4 80 115 98 0 45 60 52 0 30 50 40 0
#A-#7 140 106 123 0 13 0 6 0 10 4 7 0
#7-#10 140 140 140 0 45 44 44 0 4 15 9 0
#10-Power 120 75 98 0 25 23 24 0 7 1 4 0
Power-LF 5 3 4 0 0 0 0 0 0 0 0
LF-#15 15 12 14 0 6 0 0 0 0 0
#15-Falls pool 0 0 0 0 1 0 0 0 0 0 0
Total 571 522 545 2 148 155 149 0 81 114 97 0




Appendix G4.—Lower Johnson Creek weekly chum salmon counts by reach, 2013.

7/15/2013 Chum Salmon Counts

7/22/2013 Chum Salmon Counts

7/30/2013 Chum Salmon Counts

StreamReach | Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
Con-Lace 0 0 0 0 0 0 0 0 0 0 0 0
Lace-JM 0 0 0 0 0 0 0 0 1 1 1 0
JM-Trap 1 1 1 0 0 0 0 0 0 0 0 0
Trap-#4 1 1 1 0 0 0 0 0 0 0 0 0
#A-#7 0 0 0 0 0 0 0 0 15 4 9 0
#7-#10 0 0 0 0 0 0 0 0 2 2 2 0
#10-Power 0 0 0 0 0 0 0 0 0 0 0 0
Power-LF 0 0 0 0 0 0 0 0 0 0 0 0
LF-#15 0 0 0 0 0 0 0 0 0 0 0 0
#15-Falls pool 0 0 0 0 0 0 0 0 0 0 0 0
Total 2 2 2 0 0 0 0 0 18 7 12 0

8/6/2013 Chum Salmon Counts

8/13/2013 Chum Salmon Counts

StreamReach | Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
Con-Lace 0 0 0 0 0 0 0 0
Lace-JM 0 0 0 0 0 0 0 0
JM-Trap 0 0 0 0 0 0 0 0
Trap-#4 0 0 0 0 0 0 0 0
#HA-#T 0 0 0 0 0 0 0 0
#7-#10 0 0 0 0 3 3 3 0
#10-Power 0 0 0 0 0 0 0 0
Power-LF 0 0 0 0 0 0 0 0
LF-#15 0 0 0 0 0 0 0 0
#15-Falls pool 0 0 0 0 0 0 0 0
Total 0 0 0 0 3 3 3 0




Appendix G5.—Lower Johnson Creek weekly coho salmon counts by reach, 2013.

9/24/2013 Coho Salmon Counts

10/1/2013 Coho Salmon Counts

10/15/2013 Coho Salmon Counts

StreamReach | Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
Con-Lace 0 - - 0 0 - - 0 0 - - 0
Lace-JM 0 - - 0 0 - - 0 0 - - 0
JM-Trap 8 - - 1 9 - - 0 0 - - 0
Trap-#4 6 - - 0 1 - - 0 0 - - 0
#HA-#T 5 - - 0 3 - - 0 3 - - 0
#7-#10 0 - - 0 1 - - 0 0 - - 0
#10-Power 3 - - 0 0 - - 0 3 - - 0
Power-LF 0 - - 0 2 - - 0 2 - - 0
LF-#15 0 - - 0 0 - - 0 10 - - 0
#15-Falls pool 0 - - 0 0 - - 0 1 - - 0
Total 22 - - 1 16 - - 0 19 - - 0

Stream Reach

10/22/2013 Coho Salmon Counts

Obs.1 Obs.2 Mean Carcass
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Appendix G6.—Lower Sherman Creek weekly pink salmon counts by reach, 2013.

7/15/2013 Pink Salmon Counts

7/22/2013 Pink Salmon Counts

7/30/2013 Pink Salmon Counts

Stream Reach Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
Con-Lace 0 0 0 0 2 2 2 0 110 101 105 0
Lace-JM 10 6 8 0 0 0 0 0 150 175 162 0
JM-Trap 1 3 0 35 35 35 0 280 220 250 0
Trap-#4 6 6 6 0 15 7 11 0 150 230 190 0
#4-#7 50 35 42 0 150 86 118 0 460 512 486 0
#7-#10 0 0 0 0 35 14 24 0 650 800 725 100
#10-Power 0 0 0 0 15 6 10 0 450 164 307 50
Power-LF 0 0 0 0 0 0 20 9 14 0
LF-#15 0 0 0 0 0 15 7 1
#15-Falls pool 0 0 0 0 0 0 0 0 0
Total 72 48 59 0 252 150 200 0 2285 2218 2250 150

8/6/2013 Pink Salmon Counts

8/13/2013 Pink Salmon Counts

8/20/2013 Pink Salmon Counts

Stream Reach Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
Con-Lace 100 28 64 0 95 105 100 50 130 109 119 15
Lace-JM 300 205 252 0 50 55 52 0 210 134 172 25
JM-Trap 200 183 191 0 600 255 427 0 157 167 162 0
Trap-#4 320 340 330 0 380 170 275 0 310 256 283 0
H#4-#T 350 195 272 0 340 230 285 0 230 266 248 252
#7-#10 460 160 310 50 510 465 487 0 410 256 333 0
#10-Power 10 7 8 0 220 235 227 0 226 192 209 0
Power-LF 5 0 2 0 3 10 6 0 17 2 9 0
LF-#15 20 35 27 18 10 14 0 27 17 22 0
#15-Falls pool 0 0 0 0 0 0 0 0 0 0 0 0
Total 1765 1153 1456 50 2216 1535 1873 50 1717 1399 1557 292

8/27/2013 Pink Salmon Counts

9/2/2013 Pink Salmon Counts

9/10/2013 Pink Salmon Counts

StreamReach | Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
Con-Lace 1 1 1 2 0 0 0 0 0 0 0 0
Lace-IM 20 4 12 0 0 0 0 0 0 0 0 0
JM-Trap 50 66 58 0 15 19 17 0 30 44 37 0
Trap-#4 80 115 98 0 45 60 52 0 30 50 40 0
#A-#7 140 106 123 0 13 0 6 0 10 4 7 0
#7-#10 140 140 140 0 45 44 44 0 4 15 9 0
#10-Power 120 75 98 0 25 23 24 0 7 1 4 0
Power-LF 5 3 4 0 0 0 0 0 0 0 0
LF-#15 15 12 14 0 6 0 0 0 0 0
#15-Falls pool 0 0 0 0 1 0 0 0 0 0 0
Total 571 522 545 2 148 155 149 0 81 114 97 0




Appendix G7.—Lower Sherman Creek weekly chum salmon counts by reach, 2013.

7/22/2013 Chum Salmon Counts

7/29/2013 Pink Salmon Counts

8/5/2013 Chum Salmon Counts

Stream R
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