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EXECUTIVE SUMMARY

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

During 2011, the first year we completed aquatic studies, we observed the physiochemical
habitat characteristics of each sample site are distinct and saw less value in comparisons amongst
drainages and more value in comparisons at each sampling location between years. In 2012, we
focused on evaluating stream health by assessing biotic assemblages in relation to the physical
and chemical constituents within a drainage section. This process will continue over the long
term. These are complex relationships with inherent high variability.

Weather is a factor we consider when we analyze the aquatic study data. The National Weather
Service reports that November 2012 was the seventh consecutive month that Juneau experienced air
temperatures below normal. The cooler temperatures contributed to a decrease in algal biomass in
our annual July samples at all sample sites except in Upper Slate Creek where we observed a
slightly greater density. The cooler temperatures and above normal precipitation in 2012 also
effectively controlled the algae growing in the tailing treatment facility (TTF) so the filters in the
TTF wastewater treatment plant did not clog.

Coeur’s environmental staff agreed we could continue sampling periphyton quarterly in Lower, East
Fork and Upper Slate Creek during 2012 and beyond. Should warmer temperatures and decreased
precipitation in future years result in an algal bloom in the TTF as happened in 2011, we will have
periphyton community composition and biomass data across seasons and drainage sections to
compare. These data will be useful should Coeur need to treat the TTF with an algaecide. Of
interest is there are no significant differences between the mean ranks of July 2011 and July 2012
chlorophyll a densities in samples collected in East Fork Slate Creek, meaning algal biomass is
about the same both years downstream of the TTF.

The Lower Slate Creek benthic macroinvertebrate sample site is a shallow, wide riffle with no
defined thalweg. We find it difficult to select suitable sampling locations and we record more
chironomids (midges) in Lower Slate Creek than any other Kensington Gold Mine sampling site.
Though we tried to replicate the 2005-2010 sampling reach of the previous contractor (Flory
2011), we are not confident we sampled the exact reach in 2011 and 2012. In 2013, we will
collect six additional benthic macroinvertebrate samples at riffle habitats upstream where it
appears there are better opportunities for sampling. If we find the EPT taxa in previously
documented proportions, we will establish a new long-term benthic macroinvertebrate sampling
site in Lower Slate Creek.

The concentrations of the metallic elements cadmium, copper, lead, mercury, nickel, silver, and
zinc, and the semimetallic element arsenic, are higher in East Fork Slate Creek stream sediments
than in those of Upper Slate or Lower Slate Creeks. Cadmium and zinc concentrations are about an
order of magnitude higher and unlike the aforementioned metals, do not naturally occur above
NOAA sediment recommendations® for freshwater ecosystems (Buchman 2008; MacDonald et al.

# These are guidelines, not federal or state standards.



2000) at Upper Slate Creek, suggesting input somewhere between the sampling stations in Upper
Slate Creek and East Fork Slate Creek, which includes the TTF, dam and plunge pool.

That said, there are 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 will sample stream
sediments in West Fork Slate Creek and Upper Sherman Creek in 2013 and test for metals
concentrations to improve our understanding of naturally occurring background conditions.

The phosphorous concentrations measured in the TTF last year are consistent with those found in
eutrophic lakes, and this year are consistent with those found in mesotrophic lakes, despite the TTF
being situated in the formerly oligotrophic Lower Slate Lake. We theorize a source of phosphorous
in the mine tailings is causing algal blooms in the TTF.

We may be starting to see a correlation between phosphorus spikes in the TTF and total dissolved
solids” (TDS) spikes downstream in East Fork Slate Creek. In 2013, we will review these data with
a 2012 schedule of TTF discharge to see if there is a correlation between phosphorus dips when the
mill is not operating or when the tailings are directed to the underground paste plant. We have not
ruled out natural seeps or the graphitic phyllite seeps at the dam and plunge pool as a metals
contributor to East Fork Slate Creek.

In 2013, we will sample Dolly Varden char Salvelinus malma in West Fork Slate Creek for
whole body metals concentrations for comparison with other Slate Creek drainage sampling
locations. These data will help improve our understanding of natural metals concentrations and
variability.

In our 2011 report, we stated we would investigate overwintering habitat possibilities in East Fork
Slate Creek in 2012, as previous contractors suggested the East Fork Slate Creek Dolly VVarden char
population might be dependent on Upper Slate Lake migrants. We did not complete the
investigation in 2012 as we planned, and have scheduled visits in February 2013.

We attempted, and did not document adult coho salmon returning to Lower Slate Creek, though
it makes sense they spawn there given the number of age-0 and 1-year-old juveniles we observe.
We viewed adult coho salmon returning to Lower Johnson Creek during snorkel surveys, and
will continue to survey Lower Slate Creek by foot and snorkeling in 2013 as we work to
document adult coho salmon spawning in the system. We will continue to investigate the
presence of age-0 and 1-year-old juvenile coho salmon in Lower Slate Creek during spring 2013.

We reviewed the 2011 data with the 2012 data to ensure accuracy. We found errors in the 2011
periphyton, benthic macroinvertebrate, resident fish, and spawning substrate datasets. We
corrected the errors and note corrections that change results in this report. We will continue the
practice of revisiting the long-term dataset annually, noting errors and corrections in the
subsequent report. Since we provide the report to Coeur by the end of February each year,
readers can ensure they are reviewing the most recent issue by checking the February [year] date
near the bottom of the cover page.

® TDS is a measure of minerals, salts, metals, cations or anions dissolved in water.
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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. under the Coeur d’Alene Corporation out of Coeur d’Alene, Idaho.
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Figure 1.—Kensington Gold Mine area map.
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Mine infrastructure is located in three drainages that support anadromous fish (Figure 2):

e The TTF in the Slate Creek drainage;
e The camp and mill facilities in the Johnson Creek drainage, and;
e The mine water treatment facility in the Sherman Creek drainage.

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 16.05.871, 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. 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 that, in part, informed Habitat permit decisions, the USFS Plan of Operations monitoring
requirements (Coeur 2005), the Environmental Protection Agency (EPA) National Pollutant
Elimination Discharge System (NPDES) Permit No. AK-005057-1 (Timothy & Kanouse 2012,
Appendix A), and the DEC Alaska Pollutant Elimination System (APDES) Permit No.
AKO0050571 (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 Environmental Research, LLC (2001, 2003, 2005), Konopacky
Environmental (1992a, 1992b, 1993a, 1993b, 1993c, 1995, 1996a, 1996b, 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).

Habitat began the aquatic studies for the Kensington Gold Mine in Slate, Johnson, and Sherman
Creeks in 2011. The aquatic monitoring requirements at the mine changed in 2011 as DEC
assumed responsibility for mine discharge permitting, compliance, and enforcement, previously
held by the EPA. 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. Habitat also completes adult salmon counts and the
tailing habitability studies the USFS Plan of Operations requires (Coeur 2005).

PURPOSE

The purpose of this technical report is to summarize our 2012 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 2005 Plan of Operations and APDES Permit
AKO0050571.



STUDY AREA
We sample the locations within the drainages listed in Table 1.
Table 1.-Aquatic studies sample sites in three drainages.

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

West Fork Slate Creek
TTF (Lower Slate Lake)
Upper Slate Creek

Note: Drainages are located near the Kensington Gold Mine, 2012.

Slate Creek Drainage

Slate Creek (Figure 3) 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 the East Fork. 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 Blanche 2012) lists Lower Slate Creek (Stream No. 115-20-10030)
providing habitat for pink salmon Oncorhynchus gorbuscha, chum salmon O. keta, coho salmon
O. kisutch, 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.

¢ The terms “river right” and “river left” are looking downstream in the direction water is flowing, per USGS convention.
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Johnson Creek Drainage

Johnson Creek (Figure 4) 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 Blanche 2012) 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 Varden char are present above the waterfall.
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Figure 4.-Johnson Creek Drainage.



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 Gulch 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
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 (Figure 5) 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 Blanche 2012) lists Sherman Creek (Stream No. 115-31-10330) providing
habitat for pink, chum and coho salmon. Habitat submitted a nomination to remove coho salmon
and correct the 2013 Catalog, since juvenile and adult coho salmon have not been documented in
Sherman Creek. Above the waterfall, Dolly Varden char are present.
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Figure 5.—Sherman Creek Drainage.



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 the USFS
Plan of Operations and DEC APDES Permit (Table 2). We note when we include studies in the
Slate Creek drainage (Figure 6) in excess of those required by the USFS or DEC. We show maps
of the stream segments and aquatic study sampling stations in Figures 7, 8, & 9. The latitude and
longitude of each aquatic study sampling station is listed in Table 3.

Slate Cove

Figure 6.—Aerial view of the Slate Creek Drainage below the TTF.

¢ For our own information, we use an Extech Exstick 1l 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. Product names used in the publication are
included for completeness but do not constitute product endorsement. The Alaska Department of Fish and Game does not endorse or
recommend any specific company or their products.
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Table 2.-Aquatic studies sampling frequency.

Sampling
Location Location Description Aquatic 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 Riffles and cascade falls downstream of the Periphyton biomass and composition 1/year
Slate Creek  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, As, 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
West Fork Reference site, a tributary to Slate Creek Periphyton biomass and composition 1/year
Slate Creek  located outside of mine influence. Benthic macroinvertebrate composition and abundance 1/year
Upper Slate  Control site located on the north side of Periphyton biomass and composition 1/year
Creek upper Slate Lake upstream of mine influence.  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) 1/year
Lower Anadromous, drains to Berners Bay below a Sediment metals concentrations and toxicity (Ag, Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, and Zn) 1/year
Johnson 30 m barrier waterfall. Adult salmon counts Annually
Creek
Upper Adjacent to camp facilities, downstream of Benthic macroinvertebrate composition and abundance 1/year
Johnson the mill bench.
Creek
Lower Anadromous, drains to Lynn Canal below a Periphyton biomass and composition 1/year
Sherman 15 m barrier waterfall. Benthic macroinvertebrate compaosition and abundance 1/year
Creek 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 DEC APDES Permit and USFS Plan of Operations.
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Table 3.—Latitude and longitude of sampling stations.

Location Sample Parameter Latitude Longitude
Lower Slate Creek Periphyton 58.7901°N 135.0343° W
Benthic Macroinvertebrates 58.7901°N 135.0342° 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 58.7905° N 135.0345°W
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 T oxicity 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
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 T oxicity 58.8189°N 135.0416° W
Lower Johnson Creek  Sediment Metals and Toxicity 58.8235°N  135.0048° W
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 T oxicity 58.8687°N 135.1413° W

Source: World Geodetic System 84 datum, at Kensington Gold Mine, 2012.
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MONITORING SCHEDULE

We document our 2012 aquatic studies data collection schedule in Table 4.

Table 4.—Aquatic studies data collection schedule.

. Lower East Fork West Fork Upper Lower Upper Lower
Aquatic Study Slate Slate Slate Slate Johnson Johnson Sherman
Periphyton 2/8/12 217112 27112

5/2/12 4/27112 4/27/12
7/25/12 7/24/12 7/25/12 7/24/12 7/26/12
10/30/12 10/30/12 10/30/12

i . 2/8/12 2/8/12
Benthic Macroinvertebrates 5/2/12 4127/12 52012 10/30/12 426112 4/30/12
Resident Fish 8/1/12 4/27/12
Resident Fish Metals 8/20/12 8/1/12 8/2/12
Sediment Metals and Toxicity 7/3/12 7/10/12 8/2/12 7/2/12 7/3/12

7/16/12— 7/17/12— 7/16/12—
Adult Salmon Counts 10/30/12 11/5/12 9/18/12
Spawning Substrate Quality 7/9/12 712112
Note: Data collected by Habitat biologists at Kensington Gold Mine, 2012.



METHODS®

PERIPHYTON COMMUNITY COMPOSITION & BIOMASS
Rationale (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 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
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

¢ We will provide footnotes under each specific aquatic study in the Results section when we deviate from the methods described in this section.
We are working with Dan Reed, ADF&G Sport Fish biometrician, to evaluate sample size.

9 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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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 u1 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 ¢
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 & ABUNDANCE

Rationale (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 every third or fourth
sampling site, 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 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 sort
macroinvertebrates from debris under dissecting stereoscopes and identify oligochaetes to Order,

" In 2012, our error detection limit for the spectrophotometer was high, potentially due to scratches on the cuvettes. We disposed and replaced
the cuvettes in late 2012, and will regularly replace the cuvettes to prevent high detection limits on future readings.
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and all others to genus, using Merritt and Cummins (1996) and Stewart and Oswood (2006). We
contract externally with an expert in macroinvertebrate identification to provide quality
assurance and control and verify 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.

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

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

F= H
~ logyo S

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.

A single insect community has an H value of O that increases with the insect number (richness)
and insect evenness (abundance equality). Aquatic macroinvertebrate density is expressed as the
mean number of invertebrates per m.

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.
Though not required by the APDES permit, we include an additional February 2012
measurement in the Slate Creek figures. The Shannon Indices of Diversity and Evenness are in
narrative. Data are in Appendix B.

RESIDENT FISH POPULATION

Rationale (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 statistical 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.

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,

I Assuming all species are represented in the sample.
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we counted the main habitat types—riffles, pools', and glides™. 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 Kensington Gold Mine period of operation. In 2012,
we sampled in the representative 90 m reaches selected in 2011.

We sample resident fish populations using a modification" of a depletion method developed by
the USFS (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).

Biologists begin from the downstream end of each reach setting 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 h. 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 h
soak period, and then complete the sequence a third time.

Biologists anesthetize fish in the aerated bucket with clove 0il°, 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.

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

Instream field crew is limited to two biologists.

Field crew completes all three capture events as quickly possible.

Field crew does not talk and uses hand signals to convey habitat type for each trap

to the data recorder on shore.

o Field crews move away from sampling sites so fish are not disturbed while the
traps soak 1.5 h each capture event.

o O O O

¥ Steepest slopes and shallowest depths at flows below bankfull with a poorly defined thalweg.

' Deepest areas where water surface slope below bankfull is near zero.

™ Immediately downstream of pools with negative bed slope and positive water surface slope.

" Shorter reaches, more minnow traps and three passes instead of four.

° Clove oil (.5 ml/gl) in 2012. We learned we should be diluting the clove oil with ethanol for solubility and will in 2013 (Anderson et al. 1997).
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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.
Data recorder notes time between capture events in field notebook.
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= zk:(k -
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:

k
ol ]
n—T+1

i=1

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,

kn—X—-T+1+ (k—1)
kn—X+2+ (k—1)

i < 1.000

T
P=IN—x

The variance of N, a measure of variability from the mean, is given by,

N(N -=T)T

Variance of N =

kp)?
T2 —N(N—T [ (kp
N=Dla-p
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

P 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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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 y* test form. We first calculate expected
numbers of fish captured for each pass (€4, C5, C3) using variables previously described

E(C))= N1-p)'p
Then we calculate XZ,
o _ G~ E(C)]? | [C; — E(C))? | [C3— E(C)P?
: E(C,) E(C,) E(Cy)

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 years 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,
conduct 10,000 simulations of three-pass depletions to evaluate power for probabilities of
capture during each sampling pass of 0.30, 0.40, 0.50, 0.60, and 0.70 using the assumptions of
the model and estimate the power 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
the current year population estimates compared to the previous year population estimate in
Appendix C.

RESIDENT FISH CONDITION

Rationale (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.
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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 & Neumann (1996) where the weight of each fish measured in grams () is
divided by the cubed length of fish (Z) measured in millimeters, and the product multiplied by
100,000,

w
K = VA 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

Rationale (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 for the metallic elements aluminum (Al), cadmium (Cd),
chromium (Cr), copper (Cu), lead (Pb), mercury (Hg), nickel (Ni), silver (Ag) and zinc (Zn), and
the semi-metallic element selenium (Se), in Lower Slate, East Fork Slate and Upper Slate Creeks
for a total of 18 fish. We recommended DEC choose this sample size as it is the size 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). In the future, we may be able to examine the relationship of
tissue and water quality data to see if changes over time are related to operations or natural
variability.

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. Samples are immediately stored 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
Il quality assurance/quality control validation information for each analyte including matrix
spikes, standard reference materials, laboratory calibration data, sample blanks and duplicates.

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.
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SEDIMENT METALS CONCENTRATIONS

Rationale (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 and the semi-metallic elements arsenic (As) and 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 retain the sediment that passes
through a 1.7 mm sieve in a plastic bucket, and transfer 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 a private laboratory for analysis.

Data Presentation

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

SEDIMENT METALS TOXICITY

Rationale (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 and the semi-
metallic elements As and 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 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 a private laboratory for analysis.

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.
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Data Presentation

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

SPAWNING SUBSTRATE QUALITY

Rationale (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. 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
glcm® 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) is 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 dg"® ... dy™"

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.

9 The contents of the 0.15 mm sieve are measured to the nearest 1 mL using an Imhoff cone.
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ADULT SALMON COUNTS

Rationale (USFS Plan of Operations)

The USFS Plan of Operations require weekly surveys of adult chum salmon, coho salmon, and
pink salmon in Lower Slate, Lower Johnson, and Lower Sherman Creeks throughout the
spawning season. We can detect shifts in the distribution of pink salmon spawning activity using
the number of adult pink salmon observed in different reaches of each stream system (Daniel
Reed, Division of Sport Fish Biometrician, ADF&G, Nome; memorandum, Review of Technical
Report No 11-08: Aquatic Studies at Kensington Mine, 2011).

Sample Collection

We conduct foot surveys in the anadromous reaches of 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 section each creek to examine the distribution of adult salmon (Timothy and Kanouse 2012).
Sherman Creek is sectioned into 50 m reaches, Slate Creek into 100 m reaches, and Johnson
Creek by landmarks. We begin surveys at the stream mouth, ending at the anadromous fish
barrier.

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 use the average of the two
biologists’ counts to estimate the total number of fish, by species, each survey. We also record
weather and flow conditions each survey.

Data Presentation

We present figures of adult pink salmon counts by week and distribution in Lower Slate, Lower
Johnson, and Lower Sherman Creeks. We present figures of adult chum salmon counts in Slate
and Johnson Creek and adult coho salmon counts in Johnson Creek. Pentec (1990) documented
a 1-3 week pink salmon residence time in Sherman Creek, so we divide the total number of adult
pink salmon by two (residence time) in all systems to avoid overestimating (Neilson and Geen
1981). We do not adjust chum and coho salmon estimates as we have not identified the residence
time of these fish in these stream systems. In Johnson Creek, we use a method developed by
Jones et al. (1998) to adjust the adult pink and chum salmon aerial counts by multiplying our
mean weekly count by a factor of 2.5, before we adjust for residence time. We also round down
intermediate numbers and final numbers to whole numbers for the return estimate calculations.
Data are in Appendix G.
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RESULTS

SLATE CREEK
Lower Slate Creek

Periphyton Community Composition & Biomass

We collected periphyton samples in Lower Slate Creek at 58.7901°N, 135.0343°W, on July 25,
2012, as required in the APDES permit to sample annually at low stream flow and not within
three weeks after peak snowmelt/outfall discharge. In addition we sampled three times, February
8, 2012, May 2, 2012, and October 30, 2012, to investigate the algal bloom in the TTF and
changes in algal biomass downstream in East Fork Slate Creek in 2011.

Table 5 shows the average concentrations of chlorophylls a, b, and ¢ (mg/m?) in Lower Slate
Creek samples collected during 2012. The 2011 and 2012 proportion of chlorophylls a, b, and c are
shown in Figure 10.

Table 5.—Lower Slate Creek chlorophylls a, b, and ¢ mean densities.
Sample Date Chlorophyll a (mg/m®)  Chlorophyll b (mg/m?) Chlorophyll ¢ (mg/m?)

February 8, 2012 1.73 0.04 0.13
May 2, 2012 0.96 0.02 0.11
July 25, 2012 2.31 0.05 0.18

October 30, 2012 1.31 0.00 0.16

Ochlor-a mchlor-b Bchlor-c

100%

80%

60% T

Periphyton Biomass
N
o
X

20% T

O% ---- : .--. : ---- : .--- : ---- :
7/29/11 10/31/11  2/8/12 5/2/12  7/25/12 10/30/12

Figure 10.—Lower Slate Creek chlorophylls a, b, and ¢ proportion.
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Lower Slate Creek algal biomass, estimated from the chlorophyll a concentration in each sample, is
shown in Figure 11.
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Figure 11.—Lower Slate Creek chlorophyll a densities.

Benthic Macroinvertebrate Composition & Abundance

We collected benthic macroinvertebrate samples in Lower Slate Creek at 58.7901°N,
135.0342°W, on February 8, 2012, to document aquatic life downstream of the TTF following
the algal bloom in 2011. We collected benthic macroinvertebrate samples in Lower Slate Creek
in the same location again on May 2, 2012, as required by the APDES Permit to sample between
late March and late May, after spring breakup and before peak snowmelt.

In February, we identified 30 taxa among the 6 samples, and we estimate the mean number of
aquatic benthic macroinvertebrates per m* at 2,452 insects, of which 38% are EPT taxa (Figure
12). The Shannon Diversity score is 0.75 and Evenness score is 0.64. The dominant taxa are
Diptera: Chironomidae and Annelida: Oligochaeta, each representing about 28% of samples.

In May, we identified 32 taxa among the 6 samples, and we estimate the mean number of aquatic
benthic macroinvertebrates per m? at 3,154 insects, of which 38% are EPT taxa (Figure 12). The
Shannon Diversity score is 0.69 and Evenness score is 0.58. The dominant taxon is Diptera:
Chironomidae, representing about 53% of samples.
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Figure 12.—Lower Slate Creek benthic macroinvertebrates.

Resident Fish Metals Concentrations

We captured six Dolly Varden char in Lower Slate Creek at 58.7964°N, 135.0389°W on August
20, 2012 within 200 m downstream of the waterfall barrier. We shipped the samples to Columbia
Analytical in Kent, Washington, for laboratory analyses September 27, 2012 and received the
results November 9, 2012. The laboratory processed the fish individually and the concentration
for each fish is shown for each element, except for Ag and Ni which are undetected at the
method reporting limit in two samples.

Though we present the information from 2011 and 2012 in Figure 13, we won’t compare data
between years because in 2011 we incorrectly completed the laboratory’s chain of custody form
and the laboratory homogenized all six fish, giving one concentration for each element.
Columbia Analytical reported in 2011 they observed sediment in the bottom of their digestion
tube containing the Lower Slate Creek fish samples’, which may have elevated metals
concentrations.

" The probable source is sediment the fish ingested.
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Figure 13.—Lower Slate Creek whole body metals concentrations.

Note: 2011 and 2012, juvenile Dolly Varden char.
Note: Dashed lines represent the method reporting limit, ND indicates the metal was not detected.
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Sediment Metals Concentrations

We collected sediments in Lower Slate Creek at 58.7920°N, 135.0360°W on July 3, 2012 and
shipped the samples to the AECOM Environmental Toxicology laboratory in Fort Collins, Colorado
for analyses on July 19, 2012. We received the laboratory results on September 27, 2012,

Lower Slate Creek sediment metals concentrations are shown in Figure 14. Concentrations are
similar to the 2011 results, and to results from sampling during the 2005-2010 period (Flory 2011).
We include tables with 2011 and 2012 sediment composition, metals and semi metals data for all
sites and the 2012 AECOM laboratory report in Appendix E.
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Figure 14.—Lower Slate Creek sediment metals concentrations.
Note: 2012 data presented in parts per million (mg/kg).

Sediment Toxicity

There are no statistical differences in growth or survival of Chironomus dilutus or Hyalella
azteca on the Lower Slate Creek sediment sample compared to the control. We include the
laboratory report that in Appendix E.

Adult Salmon Counts

We surveyed Lower Slate Creek for adult chum salmon and pink salmon between July 16 and
September 10, 2012. We did not observe adult salmon during the first two surveys, or during the
last survey.

Figure 15 presents our adult pink salmon count for each survey in Lower Slate Creek, and Figure
16 presents the distribution of pink salmon by section. We estimate the 2012 adult pink salmon
return at 3,636 fish, the highest estimate in the eight years of monitoring (Flory 2011, Timothy
and Kanouse 2012).
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Figure 15.—Lower Slate Creek adult pink salmon counts.
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Figure 16.—Lower Slate Creek adult pink salmon distribution.
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We observed one live adult chum salmon in Lower Slate Creek on August 15.

We surveyed for adult coho salmon between September 18 and October 30, 2012 and did not
document any live fish or carcasses. Since we captured age-0O and 1-year-old juvenile coho
salmon during resident fish abundance and distribution studies, we theorize Lower Slate Creek is
the natal stream (Timothy and Kanouse 2012). We will continue our investigation of adult coho
salmon in this stream during the coho salmon spawning season by foot and snorkel.

Spawning Substrate Quality
Sample Point 1, 58.7905°N, 135.0345°W
Sample Point 2, 58.7916°N, 135.0356°W

We present the geometric mean particle size for each of the four samples collected at Sample
Point 1 and each of the four samples collected at Sample Point 2 in Lower Slate Creek on July 9,
2012 in Figure 17 (two sediment samples from Sample Point 2 have the same geometric mean,
11.6 mm).
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Figure 17.—Lower Slate Creek geometric mean particle sizes by sample and sample point.

In our 2012 Technical Report (Timothy and Kanouse), we reported the geometric mean particle
size for substrate samples taken at Lower Slate Creek on August 17, 2011 as 6.54 mm at Sample
Point 1, and 9.33 mm at Sample Point 2, and stated the substrate was finer than any year sampled
since 2005. While entering the 2012 data, we noticed the formulas we used to calculate the 2011
results contained an error. We corrected the formulas and the results change to an geometric
mean particle size for substrate samples taken at Lower Slate Creek on August 17, 2011 is 10.1
mm at Sample Point 1, and 10.9 mm at Sample Point 2 (Figure 17). This remains finer than any
year sampled since 2005.

We include the corrected Lower Slate Creek data in Appendix F°.

The geometric mean particle size for substrate samples taken at Lower Slate Creek on July 9,
2012 is 10.6 mm at Sample Point 1, and 10.9 mm at Sample Point 2 (Figure 18).

* We also include corrected 2011 and new 2012 data for Johnson and Sherman Creeks in Appendix F, but do not summarize it in this technical
report as the APDES permit does not require the sampling. Those results are summarized in Brewster, 2012.
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Figure 18.—Lower Slate Creek geometric mean particle size of all samples by year.

East Fork Slate Creek

Upper Slate Lake discharge is intercepted at a dam (Figure 19) and routed through a diversion
pipeline around the TTF (Figure 20), discharging into East Fork Slate Creek (Gordon Willson-
Naranjo, Division of Habitat Biologist, ADF&G, Douglas; December 12, 2012, memorandum,
Kensington Gold Mine: Diversion Pipeline Fish Passage Trip Report). 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.

Figure 19.—Diversion dam, pipeline, and TTF. Figure 20.—Approximate diversion pipeline route.
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Periphyton Community Composition & Biomass
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Figure 21.—East Fork Slate Creek discharge, July 2011 and 2012.
Note: Discharge calculated using Parshall Flume flow data and TTF WTP discharge data.

In July 2011, mean daily discharge in East Fork Slate Creek stayed below 4 ft*/s except on July 29
when it peaked at about 9 ft¥/s during a rainstorm. In July 2012, three weeks prior to periphyton
sampling, mean daily discharge stayed above 4 ft*/s during this same period, except for July 30,
when it dipped to 3.8 ft*/s (Figure 21).

We collected periphyton samples in East Fork Slate Creek at 58.8046°N, 135.0382°W on July 24,
2012. In addition, we sampled three times, February 7, 2012, April 27, 2012, and October 30, 2012,
to investigate the algal bloom in the TTF and changes in periphyton biomass in East Fork Slate
Creek in 2011.

Table 6 shows the average concentrations of chlorophylls a, b, and ¢ (mg/m?) in East Fork Slate
Creek samples collected during 2012. The 2011 and 2012 proportion of chlorophylls a, b, and c are
shown in Figure 22.

Table 6.—East Fork Slate Creek chlorophylls a, b, and ¢ mean densities.

Sample Date Chlorophyll a (mg/m°) Chlorophyll b (mg/m”)  Chlorophyll ¢ (mg/m’)
February 7, 2012 2.04 0.48 0.05
April 27,2012 4.87 0.26 0.26
July 24, 2012 5.08 0.57 0.18
October 30, 2012 0.78 0.00 0.06
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Figure 22.—East Fork Slate Creek chlorophylls a, b, and c proportion.

East Fork Slate Creek algal biomass, estimated from the chlorophyll a concentration for each
sample, is shown in Figure 23. There are no significant differences between the mean ranks of July
2011 and July 2012 chlorophyll a densities in East Fork Slate Creek.
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Figure 23.—East Fork Slate Creek chlorophyll a densities.
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Benthic Macroinvertebrate Composition & Abundance

We collected six benthic macroinvertebrate samples in East Fork Slate Creek at 58.8045°N,
135.0381°W, on February 7, 2012, to investigate the algal bloom in the TTF and the change in
algal biomass downstream in East Fork Slate Creek in 2011. We collected six benthic
macroinvertebrate samples in Lower Slate Creek in the same location again on April 27, 2012, as
required by the APDES Permit to sample between late March and late May, after spring breakup
and before peak snowmelt.

In February, we identified 33 taxa among the six samples, and we estimate the mean number of
aquatic benthic macroinvertebrates per m?at 10,703 insects, of which 22% are EPT taxa (Figure
24). The Shannon Diversity score is 0.73 and Evenness score is 0.57. The dominant taxon is
Bivalvia: Sphaeriidae (pea clams), representing about 45% of samples."

In April, we identified 33 taxa among the six samples, and we estimate the mean number of
aquatic benthic macroinvertebrates per m? at 4,633 insects, of which 23% are EPT taxa (Figure
24). The Shannon Diversity score is 0.78 and the Evenness score is 0.61. The dominant taxon is
Bivalvia: Sphaeriidae (pea clams), representing about 45% of samples".
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Figure 24.—East Fork Slate Creek benthic macroinvertebrates.

We do not observe this organism at other sites, except a few occasionally in the Lower Slate Creek samples. When we removed the pea clams
from the East Fork Slate Creek February 2012 data set, the estimated mean benthic macroinvertebrate density decreased to 5,880 insects per
m?, percent EPT increased to 40%, and Chironomidae became the dominant taxon representing about 37% of samples.

When we removed the pea clams from the East Fork Slate Creek April 2012 data set, the estimated mean benthic macroinvertebrate density
decreased to 2,534 insects per m?, percent EPT increased to 42%, and Chironomidae became the dominant taxon representing about 28% of
samples.
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Resident Fish Population & Condition

We sampled East Fork Slate Creek resident fish at 58.8040°N, 135.0382°W on August 1, 2012.
We followed the methods described earlier in this report, except that two of our three minnow
trapping intervals exceeded the 1.5 hr soak time because of blasting occurring upstream at the dam.

The 2012 Dolly Varden char population estimate for East Fork Slate Creek is 20 fish, half the
2011 estimate (Figure 25). We captured more Dolly Varden char in pools than riffles or glides
(Figure 26) and the fish we captured are about the same size (Figure 27). Mean fish condition is
1.08 g/mm?, about the same as in 2011.
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Figure 25.—East Fork Slate Creek resident fish population estimates.
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Figure 26.—East Fork Slate Creek resident fish population estimates by habitat type.
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Figure 27.—East Fork Slate Creek resident fish length frequency.

Resident Fish Metals Concentrations

We captured six Dolly Varden char in East Fork Slate Creek at 58.8040°N, 135.0382°W on
August 1, 2012. We shipped the fish samples to Columbia Analytical in Kent, Washington, for
laboratory analyses September 27, 2012 and received the results November 9, 2012. The laboratory
processed the fish individually and the concentration for each fish is shown for each element in
Figure 28.

Though we present the information from 2011 and 2012 in the figure below, we won’t compare
data between years because in 2011 we incorrectly completed the laboratory’s chain of custody
form and the laboratory homogenized all six fish, giving one concentration for each element.
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Figure 28.—East Fork Slate Creek whole body metals concentrations.

Note: 2012, juvenile Dolly Varden char.
Note: Dashed lines represent the method reporting limit.

40




Sediment Metals Concentrations

We collected sediments in East Fork Slate Creek at 58.8053°N, 135.0383°W on July 10, 2012,
finding collection more difficult than in 2011. East Fork Slate Creek is characterized as an incised,
bedrock canyon with water flow primarily from Upper Slate Lake via the diversion pipeline and the
TTF water treatment plant effluent. We collected sediment upstream of the bedrock canyon under
large woody debris and in eddies. We shipped the samples to the AECOM Environmental
Toxicology laboratory in Fort Collins, Colorado for analyses on July 19, 2012. We received the
laboratory results on September 27, 2012.

East Fork Slate Creek concentrations of Ag, Cr, Cu, Hg, Pb, and Zn are greater than in 2011, Cd
and Ni concentrations are similar, and Al, As, and Se concentrations are lower. East Fork Slate
Creek sediment metals concentrations are shown in Figure 29.

The 2012 East Fork Slate Creek sediment sample is composed of 26% sand, has the greatest
percentage of total volatile solids (29%) and total organic carbon (17%), the lowest percentage of
total solids (24%), and a similar amount of acid volatile sulfide (1%) compared to the sediment
samples collected from our other sampling locations (Ben Brewster, Division of Habitat
Biologist, ADF&G, Douglas; September 27, 2012, memorandum, Kensington Spawning
Substrate Trip Report). We include tables with 2011 and 2012 sediment composition, metals and
semi metals data for all sites and the 2012 AECOM laboratory report in Appendix E.

Other
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1,490
Cadmium
23.2
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153

Figure 29.—East Fork Slate Creek sediment metals concentrations.
Note: 2012 data presented in parts per million (mg/kg).

Sediment Toxicity

There are no statistical differences in growth or survival of Chironomus dilutus or Hyalella
azteca on the East Fork Slate Creek sediment sample compared to the control. We include the
laboratory report in Appendix E.
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Aquatic Vegetation Surveys

Tailing discharge to the TTF began June 24, 2010. In July 2011, the TTF was host to an algal
bloom. In August 2011, Coeur began water sampling to detect chlorophyll a (Figure 30), nitrogen
(Figure 31), phosphorus (Figures 32, 33), potassium (Figure 34), sulfur (Figure 35), and total
organic carbon (Figure 36), among other parameters, at four locations: 1) upstream of the TTF
(Control), 2) in the TTF, 3) the TTF water treatment plant effluent, and 4) downstream of

effluent discharge in East Fork Slate Creek (EFSC).
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Figure 30.—Chlorophyll a parts per billion (mg/m®) at four stations.

Chlorophyll a concentrations in the TTF have decreased from a high of 90 mg/m® on September
19, 2011. In 2012, chlorophyll a concentrations in the TTF, effluent, and East Fork Slate Creek

are generally higher than the control, and follow control trends.
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Figure 31.—Total Kjeldahl nitrogen parts per million (mg/L) at four stations.
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The nitrogen concentrations are greatest in the TTF and effluent, increasing in East Fork Slate
Creek toward the 2012 year end.
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Figure 32.—Total phosphorus parts per million (mg/L) at four stations.

The 2011 phosphorous concentrations in the TTF were consistent with those found in eutrophic’

lakes, though the TTF is in a formerly oligotrophic" lake, suggesting a source of phosphorous in the
tailings caused the algal bloom. The erratic phosphorus concentrations in the TTF in 2012
continue to suggest phosphate deposit encounters during mining, with tailing discharge to the
TTF. We are investigating a correlation between phosphorus spikes in the TTF and TDS spiking
shortly thereafter downstream in East Fork Slate Creek (Figure 33).
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Figure 33.—East Fork Slate Creek TDS and TTF total phosphorus in parts per million (mg/L).

V' Warm water, high productivity.
" Cold water, low productivity.
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Figure 34.—Total recoverable potassium parts per million (mg/L) at four stations.

Potassium is not detected at the control site in 2012, and is highest in the TTF and in the effluent.
East Fork Slate Creek potassium concentrations in 2012 are higher than the control and lower
than the TTF and effluent. We continue to watch potassium levels in East Fork Slate Creek, as
increases can disrupt the sodium/potassium ratio and become toxic to algae. We assess algal
abundance in our periphyton biomass studies and the chlorophyll a concentrations in Coeur’s

water samples.
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Figure 35.—Total sulfur parts per million (mg/L) at four stations.
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Sulfur is present in low concentrations (<1.0 mg/L) upstream of the TTF in 2012, and is highest
in the TTF and in the effluent. East Fork Slate Creek sulfur concentrations are higher than the
control and lower than the TTF and effluent, and remain within a similar range across years.

Potassium and sulfur are present in potassium amyl xanthate (C5H110CSSK), used in the
milling process. Habitat biologists occasionally smell an odor reminiscent of the mill in East
Fork Slate and Lower Slate Creeks. In a conversation with the lead author at the mine site in the
spring of 2011, a former Kensington Mine employee suggested the xanthate molecules pass the
water treatment facility, move downstream, dissolve in the water column and release the
characteristic odor of sulfur into the air (Ron Johnson, Mill Manager, Kensington Gold Mine,
Juneau, personal communication).

Sulfur can increase the acidity of water, so we regularly review Couer’s monthly water quality
data. In 2012, we find that the pH of East Fork Slate Creek water is about 7.5 to 8 throughout
the year, within the normal range.
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Figure 36.—Total Organic Carbon parts per million (mg/L) at four stations.
The total organic carbon at the control site and East Fork Slate Creek follow a similar trend in
2012 (Figure 36). The rate of vegetative growth depends, among other factors, on temperature

and sunshine, both more abundant in 2011 than 2012, resulting in greater decaying natural
organic matter in 2011.
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West Fork Slate Creek

Periphyton Community Composition & Biomass

We collected periphyton samples in West Fork Slate Creek at 58.7992°N, 135.0460°W on July 25,
2012 (Figure 37). Table 7 shows the average concentration of chlorophylls a, b, and ¢ (mg/m?) in
the sample. The 2011 and 2012 proportion of chlorophylls a, b, and ¢ are shown in Figure 38. West
Fork Slate Creek algal biomass, estimated from the chlorophyll a concentration in each sample, is
shown in Figure 39.

Figure 37.—West Fork Slate Creek periphyton sample taken July 25, 2012.

Table 7.-West Fork Slate Creek chlorophylls a, b, and ¢ mean densities

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

July 25, 2012 1.01(0.75) 0.00 (0.00) 0.10 (0.08)
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Figure 39.—West Fork Slate Creek chlorophyll a densities.

Benthic Macroinvertebrate Composition & Abundance

We collected six macroinvertebrate samples in West Fork Slate Creek at 58.7995°N,
135.0459°W, on May 2, 2012. We identified 31 taxa among the six samples, and we estimate
the mean number of aquatic benthic macroinvertebrates per m? at 1,819 insects, of which 80%
are EPT taxa (Figure 40). The Shannon Diversity score is 0.84 and the Evenness score is 0.71.
The dominant taxon is Ephemeroptera: Baetidae, representing 32% of samples. When we
compared the benthic macroinvertebrate samples collected in May 2011 and April 2012, we detected
significant differences (p < 0.05) in insect density and the number of taxa per sample between years.
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Figure 40.—West Fork Slate Creek benthic macroinvertebrates.

Upper Slate Creek

Periphyton Community Composition & Biomass

We collected 10 periphyton samples in Upper Slate Creek at 58.8191°N, 135.0416°W on July 24,
2012. In addition, we sampled three times, February 7, 2012, April 27, 2012, and October 30, 2012
to investigate the algal bloom in the TTF and the change in periphyton biomass downstream in
East Fork Slate Creek in 2011.

Table 8 shows the average concentrations of chlorophylls a, b, and ¢ (mg/m?) in East Fork Slate
Creek samples collected during 2012. The 2011 and 2012 proportion of chlorophylls a, b, and ¢
are shown in Figure 41.

Table 8.-Upper Slate Creek chlorophylls a, b, and ¢ mean densities.

Sample Date Chlorophyll a (mg/m?)  Chlorophyll b (mg/m?  Chlorophyll ¢ (mg/m?)
February 7, 2012 0.64 0.00 0.04
April 27, 2012 0.70 0.00 0.06
July 24, 2012 1.26 0.00 0.07
October 30, 2012 0.78 0.00 0.06
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Figure 41.—Upper Slate Creek chlorophylls a, b, and ¢ proportion.

Upper Slate Creek algal biomass, estimated from the chlorophyll a concentration in each sample, is
shown in Figure 42.
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Figure 42 —Upper Slate Creek chlorophyll a densities.

Benthic Macroinvertebrate Composition & Abundance

We collected macroinvertebrate samples in Upper Slate Creek at 58.8189° N, 135.0415° W, on
April 27, 2012. We identified 39 taxa among the six samples, and we estimate the mean number
of aquatic benthic macroinvertebrates per m® at 2,256 insects, of which 68% are EPT taxa
(Figure 43). The Shannon Diversity score is 1.04 and the Evenness score is 0.79. The dominant
taxon is Diptera: Chironomidae, representing about 20% of samples.
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Figure 43.—Upper Slate Creek benthic macroinvertebrates.

Resident Fish Population & Condition

We sampled resident fish in Upper Slate Creek at 58.8199°N, 135.0425°W on August 2, 2012.
The 2012 Dolly Varden char population estimate for Upper Slate Creek is 192+32 fish and
significantly greater (p < 0.05) than our 2011 estimate (Figure 44). We captured more Dolly
Varden char in pools than riffles or glides (Figure 45) and the fish we captured are from several
age classes (Figure 46). Mean fish condition is 0.99 g/mm?, about the same as fish condition in
2011.
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Figure 44.—Upper Slate Creek resident fish population estimates.
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Figure 45.—Upper Slate Creek resident fish population estimates by habitat type.
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Figure 46.—Upper Slate Creek resident fish length frequency.

Resident Fish Metals Concentrations

We captured six Dolly Varden char in Upper Slate Creek at 58.8199°N, 135.0425°W on August
2, 2012. We shipped the fish samples to Columbia Analytical in Kent, Washington, for laboratory
analyses September 27, 2012 and received the results November 9, 2012. The laboratory processed
the fish individually and the concentration for each fish is shown for each element in Figure 47,
except for Ag, which was undetected at the method reporting limit in five samples and Ni, which
was undetected at the method reporting limit in one sample.

Though we present the information from 2011 and 2012 in the figure below, we won’t compare
data between years because in 2011 we incorrectly completed the laboratory’s Chain of Custody
form and the laboratory homogenized all six fish, giving just one concentration for each element
for all six fish. Columbia Analytical reported they observed sediment in the bottom of their
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digestion tube containing the 2011 Upper Slate Creek homogenized fish sample*, which may
have increased the concentrations of some elements.
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Figure 47.—Upper Slate Creek whole body metals concentrations.

Note: 2012, 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.

* The probable source is sediment the fish ingested.
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Sediment Metals Concentrations

We collected sediments in Upper Slate Creek at 58.8189°N, 135.0416°W on July 2, 2012. We
shipped the samples to the AECOM Environmental Toxicology laboratory in Fort Collins, Colorado
for analyses on July 19, 2012. We received the laboratory results on September 27, 2012,

The Upper Slate Creek Hg concentration is greater in 2012 than 2011 when it was not detected at
the method reporting limit (0.0366 mg/kg). Concentrations of the other elements are similar to those
in 2011. Upper Slate Creek sediment metals concentrations are shown in Figure 48. We include
tables with 2011 and 2012 sediment composition, metals and semi metals data for all sites and
the 2012 AECOM laboratory report in Appendix E.

Selenium

Arsenic

/ 144

\Cadmium
0.776

Figure 48.—Upper Slate Creek sediment metals concentrations.
Note: 2012 data presented in parts per million (mg/kg).

Sediment Toxicity

There are no statistical differences in growth or survival of Chironomus dilutus or Hyalella
azteca on the Upper Slate Creek sediment sample compared to the control. We include the
laboratory report in Appendix E.

JOHNSON CREEK
Lower Johnson Creek

Sediment Metals Concentrations

We collected sediments in Lower Johnson Creek at 58.8235°N, 135.0048°W on July 2, 2012.
We shipped the samples to the AECOM Environmental Toxicology laboratory in Fort Collins,
Colorado for analyses on July 19, 2012. We received the laboratory results on September 27, 2012.

The 2012 Ag concentration is twice that of 2011 though still similar to 2005-2010 (Flory 2011).
The concentrations of the other elements are similar to 2011. Lower Johnson Creek sediment
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metals concentrations are shown in Figure 49. We include tables with 2011 and 2012 sediment
composition, metals and semi metals data for all sites and the 2012 AECOM laboratory report in

Appendix E.

Silver  Selenium
Other 349 ND
55.961 Mercury
Zinc 0.119
97.3
NickclA
234 Arsenic

Figure 49.—Lower Johnson Creek sediment metals concentrations.

Note: 2012 data presented in parts per million (mg/kg).

Sediment Toxicity

We collected sediments in Lower Johnson
Creek at 58.8235°N, 135.0048°W on July 2,
2012 (Figure 50). There are no statistical
differences in growth or survival of
Chironomus dilutus or Hyalella azteca on the
Lower Johnson Creek sediment sample
compared to the control. We include the
laboratory report in Appendix E.
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Figure 50.—Ben Brewster collects sediment in
Lower Johnson Creek.



Adult Salmon Counts

We surveyed Lower Johnson Creek for adult chum salmon and pink salmon between July 17 and
September 19, 2012.

Figure 51 presents the adult pink salmon count for each Lower Johnson Creek survey, and Figure
52 presents the weekly distribution of adult pink salmon. The 2012 adult pink salmon estimate is
6,267 fish, similar to the 2006 and 2009 estimates (Flory 2011).

We observed adult chum salmon in the lower and middle portions of the Johnson Creek between
July 24 and August 7, and estimate adult chum salmon return at 248 fish, similar to estimates for
previous years.

We surveyed Lower Johnson Creek for coho salmon between September 26 and November 5 by
foot and by snorkeling on October 23, October 30, and November 5. We observed most adult
coho salmon in the middle portion of Lower Johnson Creek between Site 4 and Site 10. We
estimate coho salmon at 90 fish, the highest in eight years of monitoring (Flory 2011, Timothy
and Kanouse 2011). This is an overestimation as we unknowingly counted adult Dolly Varden
char as adult coho salmon prior to snorkeling. We will snorkel deep pools in Lower Johnson
Creek each week in 2013 during the coho salmon spawning season to verify Dolly Varden char
are not included in the adult coho salmon estimate.
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n=12,533
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Figure 51.—Lower Johnson Creek adult pink salmon counts.
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Figure 52.—Lower Johnson Creek adult pink salmon distribution.

Upper

Johnson Creek

Benthic Macroinvertebrate Composition & Abundance

We collected macroinvertebrate samples in Upper Johnson Creek at 58.8407°N, 135.0450°W, on
April 26, 2012. We identified 28 taxa among the six samples, and we estimate the mean number
of aquatic benthic macroinvertebrates per m® at 3,968 insects, of which 64% are EPT taxa
(Figure 53). The Shannon Diversity score is 0.81 and the Evenness score is 0.68. The dominant
taxon is Diptera: Chironomidae, representing about 26% of samples.
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Figure 53.—Upper Johnson Creek benthic macroinvertebrates.

SHERMAN CREEK
Lower Sherman Creek

Periphyton Community Composition & Biomass

We collected periphyton samples in Lower Sherman Creek on July 26, 2012 in two locations;
Sample Point 1 at 58.8687°N, 135.1414°W, and Sample Point 2 at 58.8672°N, 135.1376°W.
Tables 9 and 10 show the average concentration of chlorophylls a, b, and ¢ (mg/m?) in the samples.
The 2011 and 2012 proportion of chlorophylls a, b, and ¢ are shown in Figures 54 and 55.

Table 9.—Lower Sherman Creek Sample Point 1 chlorophylls a, b, and ¢ mean densities.

Sample Date Chlorophyll a (mg/m?) Chlorophyll b (mg/m?  Chlorophyll ¢ (mg/m°)
July 26, 2012 2.54 0.93 0.08

Table 10.—Lower Sherman Creek Sample Point 2 chlorophylls a, b, and ¢ mean densities.

Sample Date Chlorophyll a (mg/m?) Chlorophyll b (mg/m?)  Chlorophyll ¢ (mg/m?)
July 26, 2012 0.67 0.01 0.09
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Figure 55.—Lower Sherman Creek Sample Point
2 chlorophylls a, b, and ¢ proportion.

Lower Sherman Creek Sample Points 1 and 2 algal biomass, estimated by the chlorophyll a
concentration in each sample, is shown in Figures 56 and 57.
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Figure 56.—Lower Sherman Creek Sample Point
1 chlorophyll a densities.

Figure 57.—Lower Sherman Creek Sample Point
2 chlorophyll a densities.

Benthic Macroinvertebrate Composition & Abundance
Sherman Creek Sample Point 1

We collected macroinvertebrate samples in Lower Sherman Creek at Sample Point 1,
58.8688°N, 135.1412°W, on April 30, 2012. We identified 31 taxa among the six samples, and
we estimate the mean number of aquatic benthic macroinvertebrates per m? at 2,733 insects, of
which 66% are EPT taxa (Figure 58). The Shannon Diversity score is 0.74 and the Evenness
score is 0.62. The dominant taxon is Ephemeroptera: Baetidae, representing 44% of samples.
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Figure 58.—Lower Sherman Creek Sample Point 1 benthic macroinvertebrates.

Sherman Creek Sample Point 2

We collected macroinvertebrate samples in Lower Sherman Creek at Sample Point 2,
58.8674°N, 135.1381°W, on April 30, 2012. We identified 37 taxa among the six samples, and
we estimate the mean number of aquatic benthic macroinvertebrates per m? at 2,823 insects, of
which 79% are EPT taxa (Figure 59). The Shannon Diversity score is 0.70 and the Evenness
score is 0.57. The dominant taxon is Ephemeroptera: Baetidae, representing 57% of samples.
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Figure 59.—Lower Sherman Creek Sample Point 2 benthic macroinvertebrates.
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Sediment Metals Concentrations

We collected sediments in Lower Sherman Creek at 58.8687°N, 135.1413°W on July 3, 2012.
We shipped the samples to the AECOM Environmental Toxicology laboratory in Fort Collins,
Colorado for analyses on July 19, 2012. We received the laboratory results on September 27, 2012.

The 2012 Ag concentration is twice that of 2011 though still similar to 2005-2010 (Flory 2011).
The concentrations of the other elements are similar to 2011. Lower Sherman Creek sediment
metals concentrations are shown in Figure 60. We include tables with 2011 and 2012 sediment
composition, metals and semi metals data and the 2012 AECOM laboratory report for Lower
Sherman Creek” in Appendix E.

Mercury
0.0681

Selenium
ND

Figure 60.—Lower Sherman Creek sediment metals concentrations.

Note: 2012 data presented in parts per million (mg/kg).

Sediment Toxicity

There are no statistical differences in growth or survival of Chironomus dilutus or Hyalella
azteca on the Lower Sherman Creek sediment sample compared to the control. We include the
laboratory report in Appendix E.

Adult Salmon Counts

We surveyed Lower Sherman Creek for adult chum salmon and pink salmon between July 16
and September 18, 2012.

Figure 61 presents our adult pink salmon count for each survey in Lower Sherman Creek, and
Figure 62 presents the distribution of pink salmon by section. We estimate the 2012 adult pink
salmon return at 804 fish, less than estimates reported for the previous three years and similar to
the 2006 and 2008 estimates (Flory 2011, Timothy and Kanouse 2012).

We did not observe live adult chum and coho salmon or any carcasses.

Y We also provide this information for Middle Sherman Creek in Appendix E, though the information is not required in the APDES permit.
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Figure 61.—Lower Sherman Creek adult pink salmon counts.
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Appendix A.—Periphyton data for samples collected near Kensington Gold Mine, 2011-2012.

July 2011 October 2011 February 2012 Apri/May 2012

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

- 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 2253 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 - - - - - - - - -
4.91 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 - - - - - - - - -
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
mg/m? chlor-a chlor-b chlor-c chlor-a chlor-b chlor-c

Upper Slate Creek
2.03 0.00 0.14 0.34 - -
0.96 0.00 0.09 0.70 0.00 0.00
0.75 0.00 0.00 0.84 0.00 0.00
0.50 0.00 0.03 0.96 0.00 0.10
2.03 0.00 0.14 2.67 0.00 0.23
1.07 0.00 0.14 0.37 0.00 0.11
0.55 0.00 0.02 0.32 0.00 0.01
1.71 0.00 0.06 0.96 0.00 0.00
2.14 0.00 0.12 0.34 - -
0.83 0.00 0.00 0.34 - -
mean 1.26 0.00 0.08 0.78 0.00 0.07
max 2.14 0.00 0.14 2.67 0.00 0.23
min 0.50 0.00 0.00 0.32 0.00 0.00

East Fork Slate Creek
1153 3.24 0.28 0.60 0.00 0.02
0.41 0.04 0.04 0.73 0.00 0.07
0.88 0.00 0.05 0.34 - -
050 0.00 0.03 150 0.00 0.16
3.42 0.00 0.11 0.85 0.00 0.03
0.64 0.08 0.05 0.64 0.00 0.07
1858 0.00 0.66 0.75 0.00 0.02
13.67 2.32 057 1.34 0.00 0.02
0.69 0.00 0.00 0.41 0.00 0.08
0.43 0.00 0.00 0.64 0.00 0.07
mean 5.08 0.57 0.18 0.78 0.00 0.06
max ~ 18.58 " 3.24 " 0.66 150 0.00 0.16
min 041 0.00 0.00 0.34 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 0.01 0.24 - - -
min 0.41 0.00 0.02 - - -

Lower Slate Creek
1.60 0.13 0.07 0.96 0.00 0.08
4.06 0.00 0.39 2.03 0.00 0.21
2.03 0.00 0.18 0.75 0.00 0.05
0.96 0.00 0.04 0.34 - -
2.56 0.04 0.22 1.92 0.00 0.20
0.92 0.00 0.01 1.42 0.00 0.24
1.49 0.13 0.13 4.06 0.00 0.33
2.35 0.12 0.19 0.96 0.00 0.00
6.19 0.05 0.54 0.34 - -
0.96 0.00 0.06 0.34 - -

mean 2.31 0.05 0.18 1.31 0.00 0.16
max 6.19 0.13 0.54 4.06 0.00 0.33
min 0.92 0.00 0.01 0.34 0.00 0.00

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

Sherman Creek Sample Site 1
1.28 0.00 0.05 1.07 0.00 0.14
5.34 0.00 0.36 2.88 0.87 0.16
5.98 0.00 0.54 0.41 0.04 0.04
3.84 0.10 0.48 2.67 1.27 0.00
1559 3.98 0.17 0.60 0.00 0.12
11.11 264 0.28 1.07 0.00 0.11
19.33 0.00 1.65 3.63 1.56 0.03
7.26 0.00 0.74 9.61 4.12 0.08

1.92 0.04 0.19 2.99 1.43 0.02
4.38 0.17 0.44 0.43 0.00 0.06
mean 7.60 0.69 0.49 2.54 0.93 0.08
max 19.33 3.98 1.65 9.61 4.12 0.16
min 1.28 0.00 0.05 0.41 0.00 0.00
Sherman Creek Sample Site 2
3.10 0.00 0.26 1.05 0.04 0.12
6.30 0.19 0.62 0.64 0.00 0.11
4.59 0.00 0.38 0.73 0.00 0.07
0.32 0.00 0.00 0.50 0.07 0.10
13.88 0.00 0.54 0.34 - -
7.37 0.00 0.46 0.51 0.00 0.06
1.50 0.00 0.09 0.96 0.00 0.16
14.31 0.00 0.59 0.37 0.00 0.00
0.85 0.00 0.01 1.28 0.00 0.09
3.84 0.00 0.25 0.34 - -
mean 5.61 0.02 0.32 0.67 0.01 0.09
max 14.31 0.19 0.62 1.28 0.07 0.16
min 0.32 0.00 0.00 0.34 0.00 0.00

Note: Bolded values are the spectrophotometer error detection limit, chlor-a not detected.
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Appendix B.—Benthic macroinvertebrate data for samples collected near Kensington Gold Mine, 2011-2012.

Lower Slate Creek Benthic Macroinvertebrate Sample Data East Fork Slate Creek Benthic Macroinvertebrate Sample Data
May 2011 Feb 2012 May 2012 May 2011 Feb 2012 April 2012

Total Aquatic Invert Taxa Counted 29 30 32 Total Aquatic Invert Taxa Counted 27 33 33
Total Ephemeroptera 85 213 387 Total Ephemeroptera 387 1069 490
Total Plecoptera 70 297 274 Total Plecoptera 70 194 73
Total Trichoptera 2 15 8 Total Trichoptera 28 44 23
Total Aquatic Diptera 862 422 975 Total Aquatic Diptera 507 1427 547
Total Other 129 421 116 Total Other 1624 3238 1451
% Ephemeroptera 7% 16% 22% % Ephemeroptera 15% 18% 19%
% Plecoptera 6% 22% 16% % Plecoptera 3% 3% 3%
% Trichoptera 0% 1% 1% % Trichoptera 1% 1% 1%
% Aquatic Diptera 75% 31% 55% % Aquatic Diptera 19% 24% 21%
% Other 11% 31% 7% % Other 62% 54% 56%
% EPT 14% 38% 38% % EPT 19% 22% 23%
% Chironomidae 72% 29% 53% % Chironomidae 17% 20% 15%
% Dominant Aquatic Taxon 72% 41% 53% % Dominant Aquatic Taxon 55% 46% 45%
Total Aquatic Inverts Counted 1148 1368 1760 Total Aquatic Inverts Counted 2616 5972 2585
Total Terrestrial Inverts Counted 0 1 4 Total Terrestrial Inverts Counted 3 0 1
Total Inverts Counted 1148 1369 1764 Total Inverts Counted 2619 5972 2586

% Sample Aquatic 100% 100% 100% % Sample Aquatic 100% 100% 100%

% Sample Terrestrial 0% 0% 0% % Sample Terrestrial 0% 0% 0%
Sample Size (m2) 0.093 0.093 0.093 Sample Size (mz) 0.093 0.093 0.093
Mean # Aquatic Inverts / Sample 191 228 293 Mean # Aquatic Inverts / Sample 436 995 431
1 StDev 97 88 172 1 StDev 101 699 123
Estimated Mean # Aquatic Inverts / m? 2057 2452 3154 Estimated Mean # Aquatic Inverts / m? 4688 10703 4633
1 StDev 1046 944 1849 1 StDev 1081 7521 1325

Juvenile Fish 1 0 0 Juvenile Fish 0 0 0
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West Fork Slate Creek Benthic Macroinvertebrate Sample Data

Upper Slate Creek Benthic Macroinvertebrate Sample Data

May 2011 May 2012 May 2011 April 2012

Total Aquatic Invert Taxa Counted 21 31 Total Aguatic Invert Taxa Counted 33 39
Total Ephemeroptera 181 634 Total Ephemeroptera 368 454
Total Plecoptera 41 166 Total Plecoptera 401 349
Total Trichoptera 3 11 Total Trichoptera 116 48
Total Aguatic Diptera 35 175 Total Aquatic Diptera 248 273
Total Other 20 29 Total Other 275 135
% Ephemeroptera 65% 63% % Ephemeroptera 26% 36%
% Plecoptera 15% 16% % Plecoptera 29% 28%
% Trichoptera 1% 1% % Trichoptera 8% 4%
% Aguatic Diptera 13% 17% % Agquatic Diptera 18% 22%
% Other 7% 3% % Other 20% 11%
% EPT 80% 80% % EPT 63% 68%
% Chironomidae 10% 15% % Chironomidae 15% 20%
% Dominant Aquatic Taxon 39% 37% % Dominant Aquatic Taxon 20% 24%
Total Aquatic Inverts Counted 280 1015 Total Aquatic Inverts Counted 1408 1259
Total Terrestrial Inverts Counted 2 0 Total Terrestrial Inverts Counted 1 0
Total Inverts Counted 282 1015 Total Inverts Counted 1409 1259

% Sample Aquatic 99% 100% % Sample Aquatic 100% 100%

% Sample Terrestrial 1% 0% % Sample Terrestrial 0% 0%
Sample Size (M?) 0.093 0.093 Sample Size (M?) 0.093 0.093
Mean # Aquatic Inverts / Sample 47 169 Mean # Aquatic Inverts / Sample 235 210
1 StDev 38 94 1 StDev 109 123
Estimated Mean # Aquatic Inverts / m® 502 1819 Estimated Mean # Aquatic Inverts / m’ 2523 2256
1 StDev 410 1009 1 StDev 1173 1321
Juvenile Fish 0 0 Juvenile Fish 0 0
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Upper Johnson Creek Benthic Macroinvertebrate Sample Data

May 2011 April 2012

Total Aquatic Invert Taxa Counted 24 28
Total Ephemeroptera 962 1139
Total Plecoptera 114 163
Total Trichoptera 59 118
Total Aquatic Diptera 619 586
Total Other 330 208
% Ephemeroptera 46% 51%
% Plecoptera 6% 7%
% Trichoptera 3% 5%
% Ag. Diptera 30% 27%
% Other 16% 9%
% EPT 55% 64%
% Chironomidae 29% 26%
% Dominant Aguatic Taxon 37% 34%
Total Aquatic Inverts Counted 2084 2214
Total Terrestrial Inverts Counted 1 1
Total Inverts Counted 2085 2215

% Sample Aquatic 100% 100%

% Sample Terrestrial 0% 0%
Sample Size (M%) 0.093 0.093
Mean # Aquatic Inverts / Sample 347 369
1 StDev 178 214
Estimated Mean # Aquatic Inverts / m? 3735 3968
1 StDev 1918 2305
Juvenile Fish 0 0
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Sherman Creek Sample Point 1 Benthic Macroinvertebrate Sample Data

Sherman Creek Sample Point 2 Benthic Macroinvertebrate Sample Data

May 2011 April 2012

Total Aquatic Invert Taxa Counted 26 31
Total Ephemeroptera 157 876
Total Plecoptera 36 103
Total Trichoptera 7 14
Total Aquatic Diptera 89 160
Total Other 335 363
% Ephemeroptera 25% 58%
% Plecoptera 6% 7%
% Trichoptera 1% 1%
% Agquatic Diptera 14% 11%
% Other 54% 24%
% EPT 32% 66%
% Chironomidae 6% 8%
% Dominant Aquatic Taxon 53% 45%
Total Aquatic Inverts Counted 624 1525
Total Terrestrial Inverts Counted 1 0
Total Inverts Counted 625 1525

% Sample Aquatic 100% 100%

% Sample Terrestrial 0% 0%
Sample Size (M%) 0.093 0.093
Mean # Aquatic Inverts / Sample 104 254
1 StDev 93 131
Estimated Mean # Aquatic Inverts / m? 1118 2733
1 StDev 1000 1410
Juvenile Fish 10 12

May 2011 April 2012

Total Aquatic Invert Taxa Counted 30 37
Total Ephemeroptera 548 1143
Total Plecoptera 137 77
Total Trichoptera 14 26
Total Aquatic Diptera 143 254
Total Other 79 75
% Ephemeroptera 60% 73%
% Plecoptera 15% 5%
% Trichoptera 2% 2%
% Aguatic Diptera 16% 16%
% Other 9% 5%
% EPT 76% 79%
% Chironomidae 11% 15%
% Dominant Aquatic Taxon 30% 57%
Total Aquatic Inverts Counted 921 1575
Total Terrestrial Inverts Counted 1 2
Total Inverts Counted 922 1575

% Sample Aquatic 100% 100%

% Sample Terrestrial 0% 0%
Sample Size (M%) 0.093 0.093
Mean # Aquatic Inverts / Sample 154 263
1 StDev 86 109
Estimated Mean # Aquatic Inverts / m? 1651 2823
1 StDev 927 1174
Juvenile Fish 0 0
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Table C1l.—East Fork and Upper Slate Creek resident fish capture data and population estimates by reach near Kensington Gold Mine, 2011-
2012.

Number of Fish Captured

Site Year Species FL (mm) Setl Set2 Set3 Total MLE 95% CI 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

Upper Slate Creek 2011 DV 35-145 14 12 2 28 120 104-136 13%
2012 DV  60-164 23 14 6 43 192 156-228 17% 0.44

Note: Precision and power of the East Fork Slate Creek population estimates could not calculated due to small sample size.

Table C2.—East Fork and Upper Slate Creek resident fish capture data and population estimates by habitat type and by reach near Kensington
Gold Mine, 2011-2012.

Habitat Number of Fish Captured
Site Year Species Type Setl Set2 Set3 Total MLE 95% CI
East Fork Slate Creek 2011 DV Riffle 3

o
o
w
N

1

1

[

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
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 36




Table C3.—Fork length, weight and mean condition factor (K) of resident fish captured in East Fork
and Upper Slate Creek near Kensington Gold Mine, 2011-2012.

East Slate Creek Upper Slate Creek
FL Weight FL  Weight
Pass # Species (mm)  (Q) K Pass # Species (mm) (9) K

DV 166 58.2 1.27
DV 165 n/a n/a
DV 165 44.5 0.99
DV 165 46.4 1.03
DV 175 55.6 1.04

Mean K= 1.08

DV 94 9.1 1.10
DV 96 9.7 1.10
DV 105 15.6 1.35
DV 97 13.9 1.52
DV 100 10.2 1.02
DV 86 6.35 1.00
DV 87 6.5 0.99
DV 92 8 1.03
DV 155 36.5 0.98
DV 96 8.8 0.99
DV 65 2.6 0.95
DV 68 2.9 0.92
DV 65 2.7 0.98
DV 66 3.7 1.29
DV 68 3.6 1.14
DV 66 2.3 0.80
DV 72 3.8 1.02
DV 71 2.7 0.75
DV 69 2.4 0.73
DV 68 3.1 0.99
DV 65 2 0.73
DV 70 3.4 0.99
DV 60 2.3 1.06
DV 134 23.9 0.99
DV 124 17 0.89
DV 114 12.6 0.85
DV 115 16 1.05
DV 90 6.7 0.92
DV 112 14.2 1.01
DV 118 15.7 0.96
DV 62 2.5 1.05
DV 60 2.1 0.97
DV 60 2.2 1.02
DV 60 2 0.93
DV 65 2.8 1.02
DV 70 2.7 0.79
DV 70 2.7 0.79
DV 164 43.4 0.98
DV 113 10.6 0.73
DV 70 3.8 1.11
DV 102 12.4 1.17
DV 98 9.8 1.04
DV 80 5.2 1.02

Mean K= 0.99
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APPENDIX D: RESIDENT FISH METALS
CONCENTRATIONS LAB REPORT






0.10

0.08

0.06

0.04

Ag (mg/kg)

0.02

0.00

1.2
1.0
0.8
0.6

Cd (mg/kg)

0.4
0.2
0.0

80
70
60
50
40
30
20
10

Cu (mg/kg)

7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

Ni (mg/kg)

6.0
5.0
4.0
3.0
2.0

Se (mg/kg)

1.0
0.0

peoe

°
Lower East Fork Upper
°

[ ]
L J
Y [ ]
o H
o
°
Lower East Fork Upper
[ ]
L J
[ ]
°
o
§ 3
Lower East Fork Upper
[}
L J
[ )
' °
L4
[ L e
Lower East Fork Upper
° °
[ ] M
$ $ !
[}
(] [ J
Lower East Fork Upper

10000

1000

100

Al (mg/kg)

=
o

12.0
10.0
8.0
6.0

Cr (mg/kg)

4.0
2.0
0.0

0.25

0.20

0.15

0.10

Hg (mg/kg)

0.05

0.00

0.6
0.5
0.4
0.3
0.2

Pb (mg/kg)

0.1
0.0

180
160
140
120
100
80
60
40
20

Zn (mg/kg)

)
[ ]
o )
' s
N s
s
L]
Lower East Fork Upper
°
L °
° [
[}

- _____ . s__ _
Lower East Fork Upper
°
[ ]

[ ]

i : ‘
Lower East Fork Upper
L]

b .
(]
[ )
L]
) o ]
Lower East Fork Upper
[ ]
[ ]
. (]
[ ]
: {
Lower East Fork Upper

Figure D1.—Whole body metals concentrations for Dolly Varden char collected in Lower, East Fork,
and Upper Slate Creek near Kensington Gold Mine in 2012.




Table D1.—Whole body metals concentrations data for Dolly Varden char collected in Lower, East Fork, and Upper Slate Creek near Kensington Gold
Mine, 2011-2012.

Date FL Mass Ag Al Cd Cr Cu Hg Ni Pb Se Zn
Collected Sample Site (mm) 9 (mg/kg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mg/kg)
Method Reporting Limit 0.02 2.0 0.02 0.2 0.10 0.005 0.2 0.02 1.0 0.5
10/11/11 Lower Slate Creek 110-130 14.9-23.2 0.05 2430.0 0.72 17.3 15.5 0.0674 6.2 0.50 3.8 195
8/20/12 Lower Slate Creek 95 7.7 ND 50.9 0.45 0.5 35 0.167 0.3 0.05 5.6 128
8/20/12 Lower Slate Creek 115 15.5 0.06 78.0 0.64 0.8 9.0 0.107 0.3 0.03 4.8 130
8/20/12 Lower Slate Creek 110 14.2 0.05 20.8 0.54 0.4 6.0 0.162 ND 0.03 4.5 171
8/20/12 Lower Slate Creek 115 17.6 0.05 69.3 0.78 0.4 8.9 0.113 0.4 0.03 5.1 170
8/20/12 Lower Slate Creek 90 9.6 ND 18.0 0.44 0.3 3.6 0.0977 ND 0.04 4.5 131
8/20/12 Lower Slate Creek 105 12.7 0.03 189 0.92 0.8 5.8 0.127 0.4 0.05 5.2 151
9/13/11 East Fork Slate Creek 115-125 13.4-19.5 0.02 46.3 1.99 1.3 14.6 0.107 1.1 0.04 4.6 133
8/1/12 East Fork Slate Creek 166 58.2 0.04 53.8 0.57 1.5 75.8 0.130 1.0 0.03 5.1 96.3
8/1/12 East Fork Slate Creek 165 44.5 0.04 204 1.08 2.3 16.9 0.234 1.1 0.50 5.6 123
8/1/12 East Fork Slate Creek 165 46.4 0.02 20.2 0.52 0.7 10.8 0.116 0.4 0.12 4.9 95.9
8/1/12 East Fork Slate Creek 175 55.6 0.04 25.4 0.67 1.3 31.7 0.215 0.8 0.19 4.9 110
8/1/12 East Fork Slate Creek 163 56.4 0.02 275 0.52 3.4 9.7 0.146 2.9 0.25 4.7 122
8/1/12 East Fork Slate Creek 165 62.7 0.03 41.6 0.36 2.2 38.7 0.139 1.3 0.34 3.8 110
8/10/11 Upper Slate Creek 55-125  5-21.6 ND 1630 0.14 13.5 11.3 0.112 5.5 0.20 4.4 115
8/2/12 Upper Slate Creek 94 9.1 ND 1380 0.11 4.7 5.2 0.0919 2.5 0.16 4.8 103
8/2/12 Upper Slate Creek 96 9.7 0.04 3080 0.23 9.6 6.7 0.103 6.1 0.24 3.9 113
8/2/12 Upper Slate Creek 105 15.6 ND 421 0.06 2.7 3.1 0.0938 0.9 0.05 4.6 106
8/2/12 Upper Slate Creek 97 13.9 ND 5.4 0.05 0.6 2.1 0.102 ND 0.02 4.9 97.0
8/2/12 Upper Slate Creek 100 10.2 ND 10.8 0.04 0.3 2.2 0.0972 0.5 0.03 4.1 113

8/2/12 Upper Slate Creek 86 6.5 ND 8.5 0.06 3.2 2.6 0.0842 1.3 0.05 4.9 136




ALS

November 8, 2012 Analytical Report for Service Request No: K1209738

Ben Brewster

Alaska Department of Fish and Game
Division of Habitat

P.O. Box 110024

Juneau, AK 99811

RE: Kensington Gold Mine Whole Fish Analysis/Coeur Alaska Mining Company
Dear Ben:

Enclosed are the results of the samples submitted to our laboratory on September 28, 2012. For your
reference, these analyses have been assigned our service request number K1209738.

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.caslab.com. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. 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,

Col ia Analytical Services, Inc. dba ALS Environmental

Lisa DOmenighini
Project Manager

LD/jw Page 1 of 41
Cnlumﬁa ADDRESS 1317 S. 13" Avenue, Kelso, WA 98626
A ‘cal M" PHONE +1 360 577 7222 | FAX +1 360 636 1068
m Columbia Analytical Services, Inc.

Part of the ALS Group A Campbell Brothers Limited Company

www.caslab.com = 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.



Columbia Analytical Services, Inc. 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
Louisiana DHH Not available LA110003
Maine DHS Not available WAQ035
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 http://www.nj.gov/dep/oqa/ WAO05
New Mexico ED http://www.nmenv.state.nm.us/dwb/Index.htm )
North Carolina DWQ http:/fwww.dwalab.org/ 605
Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA200001
South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002
Texas CEQ http://lwww.tceq.texas.gov/field/qa/env_lab_accreditation.html 1704427-08-TX
Washington DOE http://lwww.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C1203
Wisconsin DNR http://dnr.wi.gov/ 998386840
Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html )
Kelso Laboratory Website www.caslab.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.: K1209738
Project: Coeur Alaska Mining Company Date Received: 9/28/12-10/9/12
Sample Matrix:  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 1l data deliverables. When appropriate to the method,
method blank results have been reported with each analytical test. Additional quality control analyses reported herein
include: Matrix/Duplicate Matrix Spike (MS/DMS), and Laboratory/Duplicate Laboratory Control Sample
(LCS/DLCS).

Sample Receipt

Eighteen tissue samples were received for analysis at ALS Environmental on 9/28/12-10/9/12. The samples were
received in good condition and consistent with the accompanying chain of custody form. The samples were stored
in a refrigerator at 4°C and frozen at —20°C upon receipt at the laboratory.

Total Metals

Relative Percent Difference Exceptions:

The Relative Percent Difference (RPD) for the replicate analysis of Aluminum in sample East Fork Slate Creek #1
was outside the project specified control limits. The samples were homogenized, freeze dried, then ground prior to
digestion, however this was not sufficient to achieve a completely uniform distribution of Aluminum in the tissue.

No other anomalies associated with the analysis of these samples were observed.
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Page 1 KGMFishMetals2012Chain

2o 9 735

Kensington Gold Mine Biomonitoring - 2012 |

Resident Fish for Whole Body Metals ‘ ; COOLER 1/1

Basis, all samples: Dry Weight, Report %Moisture

No preservative added; ali fish frozen

Requested Analyses: AI,Ag,Cd,Cr,Cu,Pb,Ni,Ag,Se,Zn,Total Hg

Date Sample Sample k Analysis Fk Length Weight

Matrix Collector Collected | Number Location Requested \ (mm) (g
Whole Body| ADF&G| '7/21/20 12 ' o East Fork Slate Creek Sample #1 “__' East Fork Slate Creek (EFSC) ALAg, Cd, Cr,Cu, P’b, Ni,Se, Zn,Hgf 166 582
Whole Body ADF&G 7/21/2012 East Fork Slate Creek Sample #2 East Fork Slate Creek (EFSC) AlLLAg, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg%ﬁ 165 445
Whole Body ADF&G! 7/212012 East Fork Slate Creek Sample #3  East Fork Slate Creek (EFSC) Al,Ag, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg! 165 46.4
Whole Body ADF&G 7/2112012 tast Fork Slate Creek Sample #4 East Fork State Creek (EFSC) Al Ag, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg | 175 55.6
Whole Body: ADF&G 7/21/20!2’ East Fork Slate Creek Sample #5 East Fork Slate Creek (EFSC) Al Ag, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg 163 56.4
Whole Body ADF&G 772172012 ; Fast Fork Slate Creek Sample #6 East Fork Slate Creek (EFSC) Al Ag, Cd, Cr,Cu, Pb, Ni Se, Zn Hg 165 62.7
Whole Body /\DF&(}: 8/2/2012' Upper Slate Creek Sample #1 Upper Slate Creek(USL) AlLAg, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg 94 A
Whole Body ADF&G 8/2/2012 Upper Slate Creek Sample #2 Upper Slate Creek(USL) AlAg, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg 96 . 9.7
Whole Body ADF&G 8/2/2012 Upper Slate Creek Sample #3 Upper Slate Creek(USL) Al Ag, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg 105 156
Whole Body /\UF&G‘ 8/2/2012 Upper Slate Creek Sample #4 Upper Slate (lrcck(USI,): Al Ag, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg 97 13.9
Whole Body ADF&G: 8/2/2012 Linper Slate Creek Sample #5 Upper State Creek(USL) AlLAg, Cd, Cr.Cu, Pb, Ni,Se, Zn,Hg 100 10.2
Whole Body ADF&G 81212012 Upper Slate Creek Sample #6 Upper Slate Creek(USL) AlLAg, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg 80 6.5
Whole Body /\DF&C 7/22/2012 Lower Slate Creek Sample #1 Lower Slate Creek(LSC) ALAg, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg: 95 7.7
Whole Body' ADF&G 7/22/2012 Lower Slate Creek Sample #2 Lower Slate Creek(L.SC) Al Ag, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg 115 15.5
Whole Body ADF&G 7/22/2012 Lower Slate Creek Sample #3 Lower Slate Creek(L.SC) Al Ag, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg 110 142
Whole Body ADF&G! 7/22/2012 Lower Slate Creek Sample #4 Lower Slate Creek(LSC) ALAg, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg 115 17.6
Whole Body ADF&G 7/22/2012 Lower Slate Creek Sample #5 Lower Slate Creek(1L.SC) Al Ag, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg 90 5 96
Whole Body ADF&G 7/22/2012 Lower Slate Creek Sample #6 Lower Slate Creek(L.SC) Al Ag, Cd, Cr,Cu, Pb, Ni,Se, Zn,Hg 105 12,7




Cooler Receipt and Preservation Form

PCy/éZE y
Client/ Proj ect 4/57& i ce Request K12 C;Q?fr J
Received: f,! "? ‘ﬁ/fg Opened: L{ /%/f} By: fﬁg? nloaded: 5@?&%//{&” By: éz gw E_

e

1. Samples were received via? Mail Fed Ex. UPS DHL PDX Courier Hand Delivered

2. Samples were received in: (circle) f Cw Box Envelope Other A NA
3. Were custody seals on coolers? NA /fg’ N If yes, how many and where? § i %"??}j}f?;{
If present, were custody seals intact? {\wj( J N If present, were they signed and dated? {f\? ) N
Cooler Temp Thermometer CoolerlCOC .} ’ :
Temp °C Blank °C ID 1D {NA i Tracking Number - NA | Filed

2. 1 2% | QOIS D) O
D — | 3% 1 QOIS Dt O

JESE——

7. Packing material; Inserts @w& Bubble Wrap <Gfl Packs;, Wetlce Drylce Sleeves

=,
8. Were custody papers properly filled out (ink, signed, etc.)? NA @f N
9. Did all bottles arrive in good condition (unbroken)? Indicate in the table below. - NA ((:'i; N
10. Were all sample labels complete (i.e analysis, preservation, etc.)? NA 67:; N
11. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA Qz N
12. Were appropriate bottles/containers and volumes received for the tests indicated? NA ; N
13. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? /Indicate in the table below @ v N
14. Were VOA vials received without headspace? Indicate in the table below. (NW%“’ Y N
15. Was C12/Res negative? | @A? Y N

Sample ID on Bottle ‘ ° sampleDencoc Identified by:
.| Bottle Count |Outof/Head-|- |~ | 1 Volume “Reagentlot | :
Sample ID - 'Bottle Type | Temp|space|Broke|’ pH |- “"Reagent'  |"added | = " Number ~ 1 Initials | Time
Noftes, Discrepancies, & Resolutions:
Page of



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

Analytical Report

Client: Alaska Department of Fish and Game Service Request: K1209738
Project: Kensington Gold Mine Whole Fish Analysis/Coeur Alaska Mining Company Date Collected: 07/21-08/02/12
Sample Matrix:  Tissue Date Received: 09/28/12
Moisture
Prep Method: NONE Units: PERCENT
Analysis Method: Freeze Dry Basis: Wet
Test Notes:
Date Result

Sample Name Lab Code Analyzed Result Notes
East Fork Slate Creek Sample #1 ~ K1209738-001 10/24/12 73.9
East Fork Slate Creek Sample #2 ~ K1209738-002 10/24/12 74.3
East Fork Slate Creek Sample #3 ~ K1209738-003 10/24/12 71.2
East Fork Slate Creek Sample #4 ~ K1209738-004 10/24/12 74.5
East Fork Slate Creek Sample #5  K1209738-005 10/24/12 74.6
East Fork Slate Creek Sample #6 ~ K1209738-006 10/24/12 73.7
Upper State Creek Sample #1 K1209738-007 10/24/12 75.6
Upper State Creek Sample #2 K1209738-008 10/24/12 75.4
Upper State Creek Sample #3 K1209738-009 10/24/12 76.5
Upper State Creek Sample #4 K1209738-010 10/24/12 78.1
Upper State Creek Sample #5 K1209738-011 10/24/12 75.9
Upper State Creek Sample #6 K1209738-012 10/24/12 76.7
Lower Slate Creek Sample #1 K1209738-013 10/24/12 75.5
Lower Slate Creek Sample #2 K1209738-014 10/24/12 75.8
Lower Slate Creek Sample #3 K1209738-015 10/24/12 77.2
Lower Slate Creek Sample #4 K1209738-016 10/24/12 78.5
Lower Slate Creek Sample #5 K1209738-017 10/24/12 74.9
Lower Slate Creek Sample #6 K1209738-018 10/24/12 75.6

K1209738ICP.eal - Sample (2) 11/07/12 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
Now part of the ALS Group
QA/QC Report

Client: Alaska Department of Fish and Game Service Request:
Project: Kensington Gold Mine Whole Fish Analysis/Coeur Alaska Mining Company Date Collected:
Sample Matrix: Tissue Date Received:
Date Extracted:
Date Analyzed:

Duplicate Summary

Sample Name:  East Fork Slate Creek Sample #1 Units:
Lab Code: K1209738-001D Basis:
Test Notes:
Duplicate Relative
Prep Analysis Sample Sample Percent
Analyte Method Method Result Result Average Difference
Moisture NA Freeze Dry 73.9 72.8 73.4 1

K1209738ICP.eal - DUP (2) 11/07/12

10

K1209738
07/21/12
09/28/12
NA
10/24/12

PERCENT
Wet

Result
Notes

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
Now part of the ALS Group

INORGANIC ANALYSIS DATA PACKAGE

- Cover Page -

Client: Alaska Department of Fish and Game Service Request: K1209738

Project Name: Kensington Gold Mine Whole Fish Analysis

Project No.: Coeur Alaska Minina Companv
Sample Name: Lab Code:
East Fork Slate Creek Sample #1 K1209738-001
East Fork Slate Creek Sample #1D K1209738-001D
East Fork Slate Creek Sample #1S K1209738-001S
East Fork Slate Creek Sample #2 K1209738-002
East Fork Slate Creek Sample #3 K1209738-003
East Fork Slate Creek Sample #4 K1209738-004
East Fork Slate Creek Sample #5 K1209738-005
East Fork Slate Creek Sample #6 K1209738-006
Upper State Creek Sample #1 K1209738-007
Upper State Creek Sample #2 K1209738-008
Upper State Creek Sample #3 K1209738-009
Upper State Creek Sample #4 K1209738-010
Upper State Creek Sample #5 K1209738-011
Upper State Creek Sample #6 K1209738-012
Lower Slate Creek Sample #1 K1209738-013
Lower Slate Creek Sample #2 K1209738-014
Lower Slate Creek Sample #3 K1209738-015
Lower Slate Creek Sample #4 K1209738-016
Lower Slate Creek Sample #5 K1209738-017
Lower Slate Creek Sample #6 K1209738-018
Method Blank K1209738-MB

Comments:

11



COLUMBI

Now part of the ALS Group

A ANALYTICAL SERVICES, INC.

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

12

Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/21/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: East Fork Slate Creek Sample #1 Lab Code: K1209738-001
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 53.8
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.57
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 1.5
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 75.8
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.03
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 1.0
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 5.1
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.04
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 96.3
Comments:
Form I - IN




COLUMBI

Now part of the ALS Group

A ANALYTICAL SERVICES, INC.

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/21/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: East Fork Slate Creek Sample #2 Lab Code: K1209738-002
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 204
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 1.08
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 2.3
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 16.9
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.50
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 1.1
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 5.6
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.04
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 123
Comments:
Form I - IN




COLUMBI

Now part of the ALS Group

A ANALYTICAL SERVICES, INC.

Metals
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INORGANIC ANALYSIS DATA PACKAGE
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/21/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: East Fork Slate Creek Sample #3 Lab Code: K1209738-003
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 20.2
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.52
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 0.7
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 10.8
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.12
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.4
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 4.9
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 95.9
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/21/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: East Fork Slate Creek Sample #4 Lab Code: K1209738-004
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 25.4
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.67
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 1.3
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 31.7
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.19
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.8
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 4.9
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.04
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 110
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/21/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: East Fork Slate Creek Sample #5 Lab Code: K1209738-005
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 275
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.52
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 3.4
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 9.7
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.25
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 2.9
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 4.7
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 122
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/21/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: East Fork Slate Creek Sample #6 Lab Code: K1209738-006
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 41.6
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.36
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 2.2
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 38.7
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.34
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 1.3
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 3.8
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.03
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 110
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 08/02/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Upper State Creek Sample #1 Lab Code: K1209738-007
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 1380
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.11
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 4.7
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 5.2
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.16
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 2.5
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 4.8
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 103
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 08/02/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Upper State Creek Sample #2 Lab Code: K1209738-008
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 3080
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.23
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 9.6
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 6.7
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.24
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 6.1
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 3.9
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.04
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 113
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 08/02/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Upper State Creek Sample #3 Lab Code: K1209738-009
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 421
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.06
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 2.7
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 3.1
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.05
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.9
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 4.6
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 106
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 08/02/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Upper State Creek Sample #4 Lab Code: K1209738-010
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 5.4
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.05
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 0.6
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 2.1
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.2
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 4.9
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 97.0
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 08/02/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Upper State Creek Sample #5 Lab Code: K1209738-011
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 10.8
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.04
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 0.3
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 2.2
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.03
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.5
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 4.1
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 113
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 08/02/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Upper State Creek Sample #6 Lab Code: K1209738-012
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 8.5
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.06
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 3.2
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 2.6
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.05
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 1.3
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 4.9
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 136
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/22/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Lower Slate Creek Sample #1 Lab Code: K1209738-013
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 50.9
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.45
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 0.5
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 3.5
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.05
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.3
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 5.6
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 128
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/22/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Lower Slate Creek Sample #2 Lab Code: K1209738-014
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 78.0
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.64
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 0.8
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 9.0
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.03
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.3
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 4.8
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.06
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 130
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/22/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Lower Slate Creek Sample #3 Lab Code: K1209738-015
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 20.8
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.54
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 0.4
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 6.0
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.03
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.2
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 4.5
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.05
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 171
Comments:
Form I - IN




COLUMBI

Now part of the ALS Group

A ANALYTICAL SERVICES, INC.

Metals

-1-

INORGANIC ANALYSIS DATA PACKAGE

27

Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/22/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Lower Slate Creek Sample #4 Lab Code: K1209738-016
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 69.3
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.78
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 0.4
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 8.9
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.03
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.4
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 5.1
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.05
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 170
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/22/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Lower Slate Creek Sample #5 Lab Code: K1209738-017
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 18.0
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.44
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 0.3
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 3.6
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.04
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.2
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 4.5
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 131
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected: 07/22/12
Project Name: Kensington Gold Mine Whole Fish Date Received: 09/28/12
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Lower Slate Creek Sample #6 Lab Code: K1209738-018
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 189
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.92
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 0.8
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 5.8
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.05
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.4
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 5.2
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.03
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 151
Comments:
Form I - IN
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Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Date Collected:
Project Name: Kensington Gold Mine Whole Fish Date Received:
Matrix: TISSUE Units: mg/Kg
Basis: DRY
Sample Name: Method Blank Lab Code: K1209738-MB
Analysis Dilution Date Date
Analyte Method MRL Factor [Extracted | Analyzed Result C
Aluminum 200.8 2.0 5.0 10/23/12 | 11/05/12 2.0 U
Cadmium 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02| U
Chromium 200.8 0.2 5.0 10/23/12 | 11/05/12 0.2 U
Copper 200.8 0.1 5.0 10/23/12 | 11/05/12 0.1| U
Lead 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02| U
Nickel 200.8 0.2 5.0 10/23/12 | 11/05/12 0.2 U
Selenium 200.8 1.0 5.0 10/23/12 | 11/05/12 1.0] U
Silver 200.8 0.02 5.0 10/23/12 | 11/05/12 0.02( U
Zinc 200.8 0.5 5.0 10/23/12 | 11/05/12 0.5| U
Comments:
Form I - IN
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SPIKE SAMPLE RECOVERY
Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company Units: MG/KG
Project Name: Kensington Gold Mine Whole Fish Basis: DRY
Matrix: TISSUE
Sample Name: East Fork Slate Creek Samp Lab Code: K1209738-001S
Control Spike Sample Spike
Analyte Limit %R Result ©| Result ©|  Added %R Q Method
Aluminum 70 - 130 217.5| | 53.8]| 199.3 82 200.8
Cadmium 70 - 130 5.60| | 0.57] 4.98 101 200.8
Chromium 70 - 130 20.2| | 1.5] 19.9 94 200.8
Copper 70 - 130 94.7| | 75.8] 24.9 76 200.8
Lead 70 - 130 44.17| | 0.03] 49.83 89 200.8
Nickel 70 - 130 47.2| | 1.0] 49.8 93 200.8
Selenium 70 - 130 24.8| | 5.1] 16.6 119 200.8
Silver 70 - 130 4.95| | 0.04]| 4.98 99 200.8
Zinc 70 - 130 137.9| | 96.3]| 49.8 84 200.8

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

Project No.: Coeur Alaska Mining Company

Project Name: Kensington Gold Mine Whole Fish

Matrix: TISSUE

Service Request:

Units:

Basis:

K1209738

MG/KG
DRY

Sample Name: East Fork Slate Creek Sam Lab Code: K1209738-001D
Control _
Analyte Limit Sample (S) C Duplicate (D) C RPD Q Method
Aluminum 20 53.8| 32.7 48.8 | 200.8
Cadmium 20 0_57| 0.59 3.4 | 200.8
Chromium 20 1_5| 1.3 14.3 | 200.8
Copper 20 75.8 | 73.6 2.9 | 200.8
Lead 0_03| 0.03 0.0 | 200.8
Nickel 1-0| 1.0 0.0 | 200.8
Selenium 20 5.1 5.2 1.9 | 200.8
Silver 0.04| 0.03 28.6 | 200.8
Zinc 20 96.3| 98.2 2.0 | 200.8

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

Form VI - IN
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LABORATORY CONTROL SAMPLE

Client: Alaska Department of Fish and Ga Service Request: K1209738
Project No.: Coeur Alaska Mining Company
Project Name: Kensington Gold Mine Whole Fish
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] 1860.0| 93| | | ] I I |
| Cadmiunm | 50.0| 49.1| 98| I || I ||
| Chromium | 200.0| 195.2| 98| | | ] I I |
| Copper | 250.0| 235.5| 94| | | | I I |
| Lead | 500.0 480.6 | 96| I | | I I |
| Nickel | 500.0 484.0| 97| | | | I | |
| Sefenium | 167.0| 176.1| 105 | | | | I I |
| Silver | 50.0| 52.3| 105 | | | | I I |
| Zinc | 500.0| 453.7 | 91| | | | I I |

Form VII - IN
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Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Source:

Analyte

Cadmium
Chromium
Copper
Lead
Nickel
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.

Now part of the ALS Group
QA/QC Report

Alaska Department of Fish and Game Service Request:
Kensington Gold Mine Whole Fish Analysis/Coeur Alaska Mining Co. Date Collected:
Tissue Date Received:

Date Extracted:

Date Analyzed:

Standard Reference Material Summary
Total Metals
Standard Reference Material Units:
K1209738-SRM Basis:
N.R.C.C. Dorm-3
Prep  Analysis True Percent Control

Method Method Value Result Recovery Limits

PSEP Tissue  200.8 0.29 0.30 103 0.216-0.372
PSEP Tissue  200.8 1.89 1.61 85 1.38-2.47
PSEP Tissue  200.8 15.5 14.2 92 11.9-194
PSEP Tissue  200.8 0.395 0.296 75 0.276 - 0.534
PSEP Tissue  200.8 1.28 1.18 92 0.83-1.82
PSEP Tissue  200.8 51.3 47.8 93 38.6-65.3

K1209738ICP.EA2 - DORM3 11/07/12
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K1209738
NA

NA
10/23/12
11/05/12

mg/Kg (ppm)
Dry

Result
Notes
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Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Source:

Analyte

Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.

Now part of the ALS Group
QA/QC Report

Alaska Department of Fish and Game Service Request:
Kensington Gold Mine Whole Fish Analysis/Coeur Alaska Mining Co. Date Collected:
Tissue Date Received:

Date Extracted:

Date Analyzed:

Standard Reference Material Summary
Total Metals
Standard Reference Material Units:
K1209738-SRM Basis:
N.R.C.C. Tort-2
Prep  Analysis True Percent Control

Method Method Value Result Recovery Limits

PSEP Tissue  200.8 26.7 28.8 108 20.9-32.8
PSEP Tissue  200.8 0.77 0.69 90 0.5-11

PSEP Tissue  200.8 106 96.8 91 77-139

PSEP Tissue  200.8 0.35 0.33 94 0.18-0.58
PSEP Tissue  200.8 2.5 2.3 92 1.85-3.23
PSEP Tissue  200.8 5.63 6.79 121 3.97-7.56
PSEP Tissue 200.8 180 180 100 139-223

K1209738ICP.EA2 - TORT2 11/07/12
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K1209738
NA

NA
10/23/12
11/05/12

mg/Kg (ppm)
Dry

Result
Notes

Page No.:



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

Analytical Report

Client: Alaska Department of Fish and Game Service Request: K1209738
Project: Kensington Gold Mine Whole Fish Analysis/Coeur Alaska Mining Company Date Collected: 07/21-08/02/2012
Sample Matrix:  Animal tissue Date Received: 09/28/12
Mercury, Total
Prep Method: METHOD Units: ngl/g
Analysis Method: 1631E Basis: Dry
Test Notes:
Dilution Date Date Result
Sample Name Lab Code MRL Factor Extracted Analyzed Result Notes
East Fork Slate Creek Sample #1 ~ K1209738-001 5.0 100 10/22/12 10/23/12 130
East Fork Slate Creek Sample #2 ~ K1209738-002 4.9 100 10/22/12 10/23/12 234
East Fork Slate Creek Sample #3 ~ K1209738-003 4.9 100 10/22/12 10/23/12 116
East Fork Slate Creek Sample #4  K1209738-004 5.0 100 10/22/12 10/23/12 215
East Fork Slate Creek Sample #5 K1209738-005 5.0 100 10/22/12 10/23/12 146
East Fork Slate Creek Sample #6 K1209738-006 4.8 100 10/22/12 10/23/12 139
Upper State Creek Sample #1 K1209738-007 5.0 100 10/22/12 10/23/12 91.9
Upper State Creek Sample #2 K1209738-008 5.0 100 10/22/12 10/23/12 103
Upper State Creek Sample #3 K1209738-009 5.0 100 10/22/12 10/23/12 93.8
Upper State Creek Sample #4 K1209738-010 5.0 100 10/22/12 10/23/12 102
Upper State Creek Sample #5 K1209738-011 5.0 100 10/22/12 10/23/12 97.2
Upper State Creek Sample #6 K1209738-012 5.0 100 10/22/12 10/23/12 84.2
Lower Slate Creek Sample #1 K1209738-013 4.9 100 10/22/12 10/23/12 167
Lower Slate Creek Sample #2 K1209738-014 5.0 100 10/22/12 10/23/12 107
Lower Slate Creek Sample #3 K1209738-015 4.9 100 10/22/12 10/23/12 162
Lower Slate Creek Sample #4 K1209738-016 4.8 100 10/22/12 10/23/12 113
Lower Slate Creek Sample #5 K1209738-017 4.9 100 10/22/12 10/23/12 97.7
Lower Slate Creek Sample #6 K1209738-018 5.0 100 10/22/12 10/23/12 127
Method Blank 1 K1209738-MB1 1.0 100 10/22/12 10/23/12 ND
Method Blank 2 K1209738-MB2 1.0 100 10/22/12 10/23/12 ND
Method Blank 3 K1209738-MB3 1.0 100 10/22/12 10/23/12 ND

K1209738ICP.DJ1 - Sample 11/08/12
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Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Mercury

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

Alaska Department of Fish and Game

Kensington Gold Mine Whole Fish Analysis/Coeur Alaska Mining Company

Animal tissue

Matrix Spike/Duplicate Matrix Spike Summary

East Fork Slate Creek Sample #1
K1209738-001MS,

Prep Analysis Spike Level Sample
Method Method MRL MS DMS Result
METHOD 1631E 5.0 249 130

K1209738ICP.DJ1 - DMS 10/29/2012

QA/QC Report

Total Metals

K1209738-001DMS

37

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

Percent Recovery

CAS

Acceptance
DMS MS DMS Limits

87 70-130

K1209738
07/21/12
09/28/12
10/22/12
10/23/12

ng/g
Dry

Relative
Percent
Difference
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Result
Notes



Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Mercury

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

Alaska Department of Fish and Game

Kensington Gold Mine Whole Fish Analysis/Coeur Alaska Mining Company

Animal tissue

Matrix Spike/Duplicate Matrix Spike Summary

East Fork Slate Creek Sample #5
K1209738-005MS

Prep Analysis Spike Level Sample
Method Method MRL MS DMS Result
METHOD 1631E 5.0 247 146

K1209738ICP.DJ1 - DMS (2) 10/29/2012

QA/QC Report

Total Metals

K1209738-005DMS

38

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

Percent Recovery

CAS

Acceptance
DMS MS DMS Limits

89 70-130

K1209738
07/21/12
09/28/12
10/22/12
10/23/12

ng/g
Dry

Relative
Percent
Difference

13
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Result
Notes



Client:
Project:
LCS Matrix:

Sample Name:

Test Notes:

Analyte

Mercury

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

QA/QC Report

Alaska Department of Fish and Game
Kensington Gold Mine Whole Fish Analysis/Coeur Alaska Mining Company
Water

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 5.30 106 70-130

K1209738ICP.DJ1 - OPR (lcsw) 10/29/2012
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Service Request:
Date Collected:
Date Received:

K1209738
NA

NA

NA
10/23/12

ng/g
NA

Result
Notes
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Client:
Project:
LCS Matrix:

Sample Name:

Test Notes:

Analyte

Mercury

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

QA/QC Report

Alaska Department of Fish and Game
Kensington Gold Mine Whole Fish Analysis/Coeur Alaska Mining Company
Water

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 4.10 82 70-130

K1209738ICP.DJ1 - OPR (lcsw) (2) 10/29/2012
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Service Request:
Date Collected:
Date Received:

K1209738
NA

NA

NA
10/23/12

ng/g
NA

Result
Notes

Page No.:



Client:
Project:
LCS Matrix:

Sample Name:

Lab Code:
Test Notes:

Source:

Analyte

Mercury

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

QA/QC Report

Alaska Department of Fish and Game
Kensington Gold Mine Whole Fish Analysis/Coeur Alaska Mining Company
Animal tissue

Date Extracted:
Date Analyzed:
Quality Control Sample (QCS) Summary
Total Metals
Quality Control Sample Units:
Basis:
TORT CAS
Percent
Recovery
Prep Analysis  True Percent Acceptance
Method  Method  Value Result Recovery Limits
METHOD 1631E 270.0 278 103 70-130

K1209738ICP.DJ1 - QCS (icv) 10/29/2012
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Service Request:
Date Collected:
Date Received:

K1209738

NA

NA

10/22/12

10/23/12

ng/g

Dry
Result
Notes
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Table E1.—Sediment compositions for stream sediments sampled near Kensington Gold Mine, 2011-2012.

Particle Size Data®

Acid

% Course % Total \fpolitile 7 TOtal

Sample material % Total \olitile gyfige ©rganic

Site Date % Sand %Silt % 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 ND 2.04
East Fork Slate Creek 10/03/11 86.0 4.0 10.0 165 loamysand 60.17 7.81 ND 11.00
Upper Slate Creek 10/06/11 94.0 2.0 4.0 ND sand 7210 412 1.39 5.46
Lower Johnson Creek 10/03/11 96.0 2.0 2.0 ND sand 74.28 2.01 ND 0.89
Lower Sherman Creek 10/04/11 96.0 2.0 2.0 0.11 sand 73.15 2.75 1.50 0.54
Middle Sherman Creek 10/03/11 96.0 2.0 2.0 0.22 sand 72.45 2.82 1.01 1.17
Lower Slate Creek 07/03/12 98.0 ND 2.0 0.13 sand 79.22 3.37 0.99 1.67
East Fork Slate Creek 07/10/12 26.0 34.0 40.0 ND clay 23.72 2854 1.10 16.70
Upper Slate Creek 07/02/12 98.0 ND 2.0 0.32 sand 7958 2.90 1.35 3.74
Lower Johnson Creek 07/02/12 92.0 ND 8.0 ND sand 77.67 2.55 1.05 1.19
Lower Sherman Creek 07/03/12 96.0 ND 4.0 0.09 sand 78.55 3.05 ND 0.82
Middle Sherman Creek 07/03/12 96.0 ND 4.0 0.44 sand 77.09 4.10 0.93 1.05

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



Table E2.—Sediment metallic and semi-metallic concentrations for stream sediments sampled near Kensington Gold Mine, 2011-2012.

Analytical Data (mg/kg dry weight)®

Site Sample Date Al Ag As Cd Cr Cu Hg Ni Se Pb Zn
Lower Slate Creek  10/03/11 13,600 0.134 16.2 1.460 29.4 56.7 0.0502 474 0.720 7.79 220
East Fork Slate Creek  10/03/11 20,100 0.233 30.0 20.900 295 88.4 0.0692 143.0 1.410 850 1,360
Upper Slate Creek  10/06/11 22,500 0.120 17.9 0.722 127.0 53.4 ND 87.5 0.809 337 130
Lower Johnson Creek  10/03/11 13,100 0.164 16.2 0.238 315 731 ND 27.3 ND 9.76  93.3
Lower Sherman Creek  10/04/11 18,200 0.137 28.9 0.389 46.2 94.0 ND 459 ND 6.70 110
Middle Sherman Creek  10/03/11 19,000 0.633 55.7 0.175 434 97.1 ND 440 ND 17.30 120
Lower Slate Creek  07/03/12 13,600 0.145 9.31 1.22 32.0 50.7 0.0994 43.2 ND 8.45 200
East Fork Slate Creek  07/10/12 15,300 0.513 24.0 23.2 389 159.0 0.3270 153.0 0.934 14.20 1,490
Upper Slate Creek  07/02/12 20,300 0.132 144 0.776  125.0 55.4 0.0625 78.4 0.606 4.05 134
Lower Johnson Creek  07/02/12 13,100 0.342 12.8 0.250 355 76.8 0.1190 23.4 ND 945 97.3
Lower Sherman Creek  07/03/12 17,900 0.289 24.3 0.578 51.4 79.1 0.0681 40.2 ND 843 128
Middle Sherman Creek  07/03/12 18,800 0.225 56.1 0.269 48.1 87.5 0.0581 39.3 ND 11.30 124

#As, Cd, Cr, Cu, Pb, Ni, Se and Ag by SW-846 Method 6020; Al and Zn by SW-846 Method 6010B; Hg by SW-846 7471B.

ND = not detected at the method detection limit.

Bolded values are the greatest amount observed for each analyte among sites each year.
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September 28, 2012

Kevin Eppers

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

Juneau AK 99801

Subject: Results of Chironomus dilutus sediment toxicity test

Dear Mr. Eppers:

Attached is a copy of the report for the sediment toxicity test conducted with Chironomus difutus
using sediment collected from six different sites. There were no statistically significant survival or
. growth (ash-free dry weight} effects in any of the six 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,

Christina Needham Rami B. Naddy, Ph.D.

Data Analyst Study Director / Environméntal Toxicologist
christina.needham @aecom.com rami.naddy @aecom.com

Attachment:

60225262-058-(090-095)
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AZCOM

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

Project IDs: 60225262-058-(090-095)
August / September 2012

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

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 | Christina Needham (970) 416-0916 email: christina.needham@aecom.com
Test Information

Test Short-term chronic screening toxicity test of sediment

Basis USEPA (2000) and ASTM (2009)

Test Protocol CT3AK.TIE058.008

Test Period August 31, 2012 @ 1330-1730 to September 10, 2012 @ 0845-1450

Test Length 10 days

Species Chironomus dilutus

Test Material

Whole sediment

Sediment ID

Sample ID AECOM Laboratory ID
LJH 25938, 25941
LSH 25939, 25942
MSH 25940, 25943
USC 25932, 25935
LSLA 25933, 25936
EFSC 25934, 25937

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 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 60225262-058-(090-095)

Sediment Collection and Receipt

Sample ID | Collection Date and Time AECOM No.* RD:éeei(;)]; A;I—r?\gr'(oaé)b
LJH 07/02/12 @ 1200 25938 07/20/12 17.1
LSH 07/03/12 @ 1100 25939 07/20/12 17.1
MSH 07/03/12 @ 1200 25940 07/20/12 17.1
usc 07/02/12 @ 0900 25932 07/20/12 19.6
LSLA 07/03/12 @ 0900 25933 07/20/12 19.6

EFSC 07/10/12 @ 1400 25934 07/20/12 19.6

@Upon sample receipt, each 1-gallon sample container of sediment was assigned a different sample number than
the 4-o0z glass jar of the same sediment sample designated for AVS analysis. The number assigned to the 1-
gallon sample container used for sediment testing will be used for reporting purposes.

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, was prepared in the laboratory. The composition of the
formulated sediment is given in the following table (Kemble et al. 1999).

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 0.15

Total 1545.95

Initial Overlying Water Characterization

Batch No H Hard. Alk. Spec. Cond. TRC NH5-N cr
| P (mg/L)? (mg/L)? (uS/cm) (mg/L)" (mg/L)° (mg/L)
10453 8.0 88 60 464 0.02 <1.0 50.1

® As CaCOs3
® Total residual chlorine
®Measured in source water

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



AECOM Environment

60225262-058-(090-095)

Test Sediment Preparation

Sample ID

Sand Control

Formulated Sediment

LJH

LSH

MSH

usC

LSLA

EFSC

Date Homogenized Time Homogenized
1325 - 1328
1327 - 1330
1340 — 1343
1346 — 1349
August 30, 2012
1332 - 1335
1340 — 1344
1321 -1324
1352 — 1355

Note: The formulated sediment was homogenized with overlying water on August 29, 2012 from 1607 to 1611and held at 25°C
overnight prior to test setup. Sediment was re-homogenized prior to addition to test chambers.

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 wate

Test Duration

10 days

Overlying Water Delivery
System

Continuous renewal (flow-through)?

Test Endpoints

Survival, AFDW?" 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 insufficient number of test organisms provided by supplier, 12 test chambers were initiated with only five
organisms. No more than 2 test chambers per sediment were initiated in this manner.

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited Page 3 0of 8



AECOM Environment 60225262-058-(090-095)

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 12-026 was
0.52 mm and the range was 0.35 to 0.70 mm. The average size of the measured organisms
was slightly above the upper limit of the third instar range of 0.33 to 0.45 (USEPA 2000), and
some organisms fell in the fourth instar range (USEPA 2000). Discussions with the organism
supplier (Aquatic BioSystems [ABS]) confirmed that the organisms used to initiate the test were
within the specified age range based upon their culture records. Fourth instar chironomids
generally emerge within about four days. Since emergence during the 10 day test was minimal,
it is reasonable to conclude that tested organisms were generally within the acceptable age
range. Since organism placement within test treatments was unbiased, some variation in
organism age should not have affected test outcome.

Species and Lot Number Chironomus dilutus, Lot 12-026

Age 3" to 4™ instar

Source Aquatic BioSystems (ABS), Fort Collins, CO

Moderately Hard Reconstituted Water with added chloride
(50 mg/L) as NaCl, RW # 10453

Reference Toxicant Testing | Initiated August 31, 2012 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. If there was not a
significant difference between the two, the controls were pooled and comparisons were made
against the pooled control data. Since there wasn'’t a significant difference between the two
controls for any of the endpoints, all comparisons were made against the pooled control data.
None of the test sediments had a significant reduction relative to the pooled control data for any
of the three test endpoints.

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 75.0 0.718 0.905
Formulated Sediment 70.0 0.647 1.024
LJH 77.9 0.861 1.122
LSH 66.2 0.699 1.060
MSH 70.8 0.802 1.211
usc 67.5 0.777 1.228
LSLA 71.2 0.872 1.243
EFSC 66.2 0.634 0.955

Note: None of the test sediments had any statistically significant reductions in survival or AFDW relative to the
pooled control data. Analyses were completed using Toxstat Version 3.5 (WEST, Inc. and Gulley 1996). See
Appendix B for test data sheets

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



AECOM Environment

60225262-058-(090-095)

Analytical Data

Parameter Sample Identification
Sand | Form. Sed. | LJH LSH MSH Usc LSLA | EFSC?
Metals (mg/kg-dry)b
Aluminum 181 609 13,100 17,900 18,800 20,300 13,600 15,300
Chromium 4.25 8.25 35.5 51.4 48.1 125 32.0 38.9
Zinc ND ND 97.3 128 124 134 200 1,490
Arsenic ND ND 12.8 24.3 56.1 14.4 9.31 24.0
Cadmium 0.073 0.072 0.250 0.578 0.269 0.776 1.22 23.2
Copper 0.324 0.783 76.8 79.1 87.5 55.4 50.7 159
Lead 0.165 0.380 9.45 8.43 11.3 4.05 8.45 14.2
Nickel 0.511 0.820 23.4 40.2 39.3 78.4 43.2 153
Selenium ND ND ND ND ND 0.606 ND 0.934 J
Silver ND ND 0.342 0.289 0.225J 0.132J 0.145J 0.513J
Mercury ND ND 0.119J 0.0681 J 0.0581 J 0.0625 J 0.0994 J 0.327 J
Particle Size (%)°
Clay ND 10.0 8.0 4.0 4.0 2.0 2.0 40.0
Sand 96.0 86.0 92.0 96.0 96.0 98.0 98.0 26.0
Silt 4.0 4.0 ND ND ND ND ND 34.0
Texture Sand Lg:rzlzjy Sand Sand Sand Sand Sand Clay
Coarse Material (2 mm) ND ND ND 0.09J 0.44 0.32 0.13 ND
TOC (%-d ry)d ND 28.7 1.19 0.82 1.05 3.74 1.67 16.7
Acid Volatile Sulfide
(umoles/g) NM NM 1.05J ND 0.93J 1.35J 0.99J 1.10J
On one analytical report included in Appendix C, the sample ID for this site is labeled as “EFSA”; however, the correct sample ID is "EFSC”.
® As, Cd, Cr, Cu, Pb, Ni, Se, and Ag by SW-846 Method 6020; Al and Zn by SW-846 Method 6010B; Hg by SW-846 7471B (USEPA 1986)
¢ Particle size was determined using ASTM Method D422 and Modified ASA 15-5
4 TOC was determined using the Walkley Black Method
J = The concentration was below the reporting limit but above the method detection limit
ND = Not detected at the method detection limit
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 0f 8




AECOM Environment

60225262-058-(090-095)

Total and Total Volatile Solids

Sample ID Percent Total Solids?® Percent Total Volatile Solids”

Sand 95.90 0.108
Formulated Sediment 86.96 6.97
LJH 77.67 2.55

LSH 78.55 3.05

MSH 77.09 4.10

usc 79.58 2.90

LSLA 79.22 3.37

EFSC 23.72 28.54

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 pH D?L Co/nd. T?QQ' as N (mg/L as (mg/L aé/
(s.u) | (mg/lL) | (uSicm) (°C) (mg/ll) | cacoy) | caco,)
Sand Control 7.8-81 | 55-6.5 | 448-527 22-24 <1.0-2.2 94-104 61-72
Formulated Sediment | 7.8-8.1 | 4.6-6.5 | 479-577 22-24 <1.0 96-130 63-103
LJH 7.6-7.8 | 4769 | 461-513 22-24 <1.0 94-102 62-64
LSH 7.7-81 | 45-6.4 | 456-521 22-24 <1.0 114 72-77
MSH 7.8-8.0 | 45-6.4 | 460-520 22-24 <1.0 94-106 60-65
uscC 7.7-8.0 | 55-6.5 | 475-548 22-24 <1.0-2.1 112-120 71-85
LSLA 7.7-79 | 45-6.1 463-524 22-24 <1.0 114-116 65-71
EFSC 7.6-81 | 44-6.3 | 486-615 22-24 <1.0-3.9 120-172 92-128

@ Temperature in test chambers

Reference Toxicant Test Results for C. dilutus

Organism Lot

AECOM/FCETL Historical 95%
Control Limits

Number Test Dates 96-Hour LCsq :
Low High
12-026 08/31/12-09/04/12 3,486 2,621 6,723

Note: All values are expressed as mg/L chloride. This test did not meet the test acceptability criterion of 290%
survival in the control; however, due to insufficient number of test organisms, this study could not be reset.

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited

Page 6 of 8
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Stétement 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 knowledge,
accurate and complete. .

/\M) /Mm/\/\ A Qﬂ’éﬂlw Z;Y,w”/

“Bami Naddy, Ph.D. ¥ V7 “TDate
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.

M Q) Reboer Wzg}&m&
aie

Quality.Assurance Bnit
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APPENDIX A

Chain of Custody
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A=COM

(o (o202

(’DUQ(@S’ZDM,ZA’“

QAGRAPHICIFORMSIChain of Quslody (QOCHChain- -of-Cuslody. Fr. Cofins_10_07.doc

Serial No. _ N@

CHAIN OF CUSTODY RECORD \
B -] el
113 N 17 ion: ainer Type M?n
F’Pn roject anm/ Project Location: p— Analysis Requested ms i
J)‘I \C:( 'l' - ”t Clear Glass 3~ HNO3, 4°
Field Logbook No.: e Y —VOA Vial 4~ NaOH, 4°
{P hﬁj JD’L\O7/ Zﬁ_)) “ 0 - Dther. 5 - NaOHIZnAc.,
_Ene »
Sampler {Print Name)/(Affiliation): Chain of Custody Tape Nos.: E7i :1325203 4
Malrix Codes:
"R "Bawsew AVFIG, 12700 (mm{«) OO 551
Signhature: Send Resulis/Report to: GW — Groundwaler e Sediment
— o wmsttam 30
",)\ f}"’;’l ;_W W aer ‘ P—P.iuducl
' 6 I . g g Sample \ Field Lab
Field Sample No./identification Date Time l;‘l g (gic:;ti?\:g?‘?) Matrix Presery, Filtered (D, Remarks
Soduvaock IR HelN 1200 | gel @ﬁb 1CE X 593D
\ » an ) R p
' VEB sl aee [ dal Pl (8 X 25931
LY MAH [l s | ol PAse| CE X A0
LIV THak Deo Hopr | 459 |C X ZAHN
- g »
LAYy 3B oo G 1 4ol CE X EAUD,
‘\\ MEH | haee Y PYed 1CE X KAYZ
| HLa)
Relinguished by: (Print Name)i(aftiiation) i Received by: (Prnt Name)(Afiliatign) _";‘2 l Analytical Laboratorg()estmahon)
Date: . Date: HZ0N2Z
IRV N Ipecows |° rec. Vi T 0K €13
SigR o Bolpmer— | T Signﬁturfx\&gi o foltn, e QIS 4303 W. Laporte Averue
Rellnqulshed by: (Piint ﬁ;me)l(Afflhauon) Date: Raceived BY: (Print Name)(Atilation) Date: Fort Collins, CO 80521
' (970) 416-0916
Signature: Time: Signamre: Time: {970) 490-2963 (FAX)
Relinquished by: (Print Name)/(afiitiation) Date: Received by: (Print Name)(Affiiation) Dale: Acon\er \?A‘Y‘D&T AEC. .
' ‘ Sample Shipped Via; Temp blank
Signature: Time: Signature: Time: UPS @Courier Other Yes No

52344




|
|

A=COM

CHAIN OF CUSTODY RECORD

(o (o 2002

Page ‘g of _%

B4~ 08

Project Location:

Preservation

gonlainer Type
B fastic

fent/Project Name: -, . 1-HGl 47
' Analysis Requested b — Amber Gl Leand 40
@D@M ( 0 L:/,‘f@ka e & o 2-H2504, 4
j . i : . - 2 — NaOH, 4
f%&u b%7i0 7 B Field Logbook No.: g_ g::z:e ‘; IR
. E f % - . -
i e —= "6 - Na25203. 47
Sampler (Print Name)/(Affiliation): }be\ 61 Chaln of Custody Tape Nos.: 7-4°
- Malrix Coedes;
Ve Biews ey 7565 swntad o
Signature: _Send Results/Report to: TAT: gw: SGJg:rcugv{,sgI; r 2= g;:ilzimenl
. ST — Storm Water A = Air
g y, W - Waler 0
’Eﬁ% N W P .- Product
<7 bt ;
R Sample ' Field Lab
Field Sample No./ldentification Date Time A Cortainer Malrix | Preserv. | oo |0 Remarks
8 (Size/Mat'l)
S—ccﬂ\qwmﬁx{% E1¢) /e Weu 7, | gaf P4 1CE X3N32.
\ i v i rest D
LSLA_Rl3halofee l 5l ce 2532,

s [Hohal 19 o0

M e

acH 2

\ VUG Hels | 29

|
H-o N e

2593,

Vv LSLA 3N oo

)
I,
3

o7

4 -3 e

HALA R

\\ BESC Yl 1o

%

”?C?QZ'@'?Q?(&\” TE00

Uep. NS 1

25437

PR PP

Analytical Laboralory (Destination)\.’w

(D)
Fed ex @ | w“CA

AECOM Toxicology Lab
4303 W. Laporta Avenue
For Colling, CO 80521
(970) 416-0916

(970) 490-2963 (FAX)

AoOler A2

Relinquished by: (Print Name)i(Affiliation} . Received by: (Prin, Name)attiiation) 2
Date: % ; }' Date: ™7 2 N
D, o Tyaishs ASFE Bmber olksPeCom rec. U
! e, P N ™ . " . " H -
Signfure: ﬁ,%%-é.’ el Time: Signatuge _AMW) Time |0Ic;
Relinquished by: (Pt Name){Affiialion) Dale: Received by: (Print Name/(Afiliation} Date:
Signature: Time: Signature; Time:
Relinquished by: (Print Name)#Afiliation} . Received by: (Print Nams)/(Aiiallon) .
Date: . Date: —— - n
: 1-Sample Shipped Via:
Signalure: ‘ Time: Signalure: Time:

Tentp blank

Yes

D w S 202 S

QMGRAPHICSFORMSIChain of le!cgiy {COCHChgir-ol-Cusody_F1. Colins_10_07 og

UPS é@x Courier __ QOther
o

£®

Serial No.  N¢ 52
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APPENDIX B

Data Sheets
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@ Hr-aztcon 10-day Survival and Growth, Testing Cover Page %_s_o\\\q\\z
CALTIS Pl 2
@ USEPA (2000) 4 ASTN )
Project Number: 60225262-058-(090-095) Protocol #: eﬁm:lsega-ees )+ AsTMZOOY
Test Substance: Sediment kaom V)
Test Species: C. dilutus™ Lot # v OBp Age: 2nd Instar Supplier: ABS

Test Type:

Chronic, Static-Renewal

Overlying Water:

Reconstituted Fresh Water (Smith et al., 1997) (RW# jou S 2 )

Sampling Date{s):

FCETL Sample #(s):

Test Initiation Date/Tima:
Test Termination Date/Time:

Renewal Frequency:
Test Chamber Capacity:

Test Duration:
Walter Characterization:

Test Sediment (s):

@qeference Tox. Dates:
Study Director Initials:

Tis
Overlying water adde@ §¥‘ 5 m

07/02/12, 07/03/12, 07/10/12_(gee coc)

At

Investigators:
Sampling Time(s): @) 0966-3260.-0

25938, 25939, 25040, 25032, 25033, 25934

1209, 11001200, 900, D60, 14 60

Boilre @ V33 e - bsmavdo

aoli2 & Gar6-\4 &0

Cont. drip, 2+ vol/day Feeding Freq: daily Food Type/Amount: 1.5 mlof 4 g/L Tetrafin ~ Test Temp: 23+4/-1degC
500 ml Test Soltn. Vol 100 mL sed/175 mL H20O  # Repl's/Trimnt:. 8
10 days # Org.'s/Repl: 10 [ & Env. Chmb@ 4 :

Minirnum of Hardness, Alkalinity, & Conductivity on days 0 and 10; Ammonia ondays 0, 3, 7, and 10; No TRC; pH, temperalure & DO daily

on overlying water
aerale if dissolved oxygen <2.5 mg/L

1} Sand (cont) 2) Form Sed. {Cont.) 3) LUH
4) LSH 5) MSH 6) USC
7} LSLA 8) EFSC 9)
10) 11)
348 | 2621~ 6123
szt alulin LCSO:@ﬁ% Yl o Hist. Limits: ® Uk Method:  &-\e.
0 Coc RPN Date: t 201,

* formerly known as C. tentans OM gz

Bcs aqliz o
Bosalzeln g

® o palve 8-

fet ok SRAY did NOF Weet the riinirmuny Bu
inimum of 2 volume additions/day; equivalent to >350 ml/day or >0.24 mifmin O\~ exncdgn Grg;m NS YO ve~vun e 8\% \

wival vequitement W dre control (A0'7) ) nowexer, ynee. userS

Adve Yo vnsueRiclent # o o ONEMS,; BoMme. Cecucers

Were inflaled Wirh only B

PSS . See \ow\ca\\cal

q)
G 262 & Eoveted e Gor Wﬁi‘f‘\c e thamaers \nitored

Yot



SEDIMENT/SOIL PREPARATION

Project Number: 60225262-058-(090-095)

Page‘ A ot 35

oo alvaly-

Artificial soil OB a0 04)27 )2
Constituent/source Amount added {g)
Coarse Silica Sand 1242
Silt/Clay (ASP 400) 219
Dolomite 7.5
a-celiulose 77.3
Humic Acid 0.15
Total 1545.95

Notes: Container was placed into tumbler for a minimum of an hour to homogenize prior to use

. See TIE Sheet Daily Log for notes on the preparation of the formulated sediment

{or ox-\ensl 3 miakes an 82z paac \o macm& ‘m wmm

. Homogenization
Soil/sediment FCETL#
' - Date From To Analyst
sand (Cont) & NA ¥/l \22S |398 A
Form Sed. (Cont.) NA gl 14 efjb'l ¢ o4\ ) AG
LH 26938 S N 1340 |43 .
LsH 25939 3 ol 1541, 1349 K
MSH 26940 tloolb 1257 1225 hut-
usc 25932 3o0f12 134yo Vo4 A Ay
LSLA 26933 32l 152\ {324 wk
EFSC 25934 S/ a2 1352, 1255 A
Por Sed. Ccod,) M 8\_“30 12 52~ \3320 As2
A Added overiying waker dwring omogenisafon Procesg
Olo s YO wek Sond J



Page 306635
FCETL QA Form No. 15
Effective: 5/90

Emm,? usmewwl— copy - H"l . Ctﬁ-ﬁﬂ,oq[zz“ J2

08U~084 w/q,g} am SUBJE T: AII*Y' ag\(zen Gﬂ'ﬁd\m

ALL ENTRIES MUST BE INITIALLED WITH DATE AND TIME:

60225 - 05 H. o ca!&di!oﬂ:ﬁ

Papuabion 0f  Corpmutaled Sediment

o N 3 1 = -, 5 B

“ 3050 C 2 Aatico R Jned, W

i C N -X:N aiklciay (AspU@)

- B o Dolamike

- 1973 da A-cel 4-054 nﬁ'qtamm)
-~ 0.3 o  Humic Amd (. Ln\»* clo- o%tﬁ

Tode = 3864 B35 q

> _Mixed \ngralients dngerher on ez @ wo —urG s

° Placed Sar \n Stobalsdter tumibler from 145 ~ M50 oy

Hmagnm_‘b__af_m Corrniianted Seliment N
with” o sierall amomnt 08 Mad doad Y D0 e eq T \
I 4o wer the sedigent Geom qu o 1502. Ae \
L Pl * Sy . o) 1

 Tlled ek \2edi ' ot Y’
Odﬁd paced W \n -Pﬂe Qa‘b ¢ Crovpalper & o85S

G Blo\iz g



BIOLOGICAL DATA

C. dilutus™

vaaé, M ooe B2

Chronic, Static-Renewal Project No. 60225262-058-(090-095) & m&f[z‘l(\a_

@ ana\yva

Sediment

Tast Termination

ay)

H Remarks:

W.n 1]

Sand (cont)

# Surviving

15Y.

# Ohserved Dead

# Not Found

Initials

fﬁo—io

Form Sed. (Cont.)

# Surviving

5

0/_LARTC)

# Observed Dead

o

# Not Found

e[
S
@.)

1 = o
o e PP

Initials

LJH

# Surviving

t@ G&EE? _gd“
a

# Observed Dead

b

EEXTV

# Not Found

Initials

AP (o]

[LSH

# Surviving

AJRRE

d

o7, LBTO)

# Observed Dead

# Not Found

S

wpPes

Initials

[MSH

# Surviving

T0.RL.

# Observed Dead

o

- |# Not Found

s

GOﬁEm@mﬁp94WC0ﬁ%—oﬂ°

[,

Initials

USC

# Surviving

;

.8 (9&1;"? &‘3-‘\35;‘ ov;‘
id

_j N
-&_‘

bt 5.

# Observed Dead

-
—

# Not Found

...ioJa

Initials

LSLA

# Surviving

=1

e/

# Observed Dead

¢ IE

# Not Found

Initials

EFSC

# Surviving

= =95 s

L]

lolo.2 /.

# Observed Dead

—

# Not Found

o

Initials

30\?&% ggesjﬁ’_co?f-— 04?:&031%—'0‘@#@”"0 'j*gb-—% i

i

1 o R 2‘3
R e S

ABMRR o|ulc : .rﬁmo_mﬁ. " R |-l
o e[r|o R ol B P 12RE (ofe <ot

# Surviving

# Observed Dead

# Not Found

Initials

Key:

i
!.t‘:s i

Déte/Time:

09\10l

2E 0

34D -

x
g
L]

A Emerged (Excluded from Surv. and Q-rbwth)

4\1

" |* = Pupa (Included in Survival count,

but excluded from growth analysis)

s) B onccé,\m\_‘ cﬂ'ﬁw\“sv"\ﬁ

@

T Q

]

D\\\\x\\a ra
qhdllae

Bes avmliz ¢



Poge .2 oé_'Z_@

CHEMICAL DATA (Composite of Qverlying Water) C. dilutus™ Chronic, Static Renewal  Project No. 60225262-058-(090-095) dﬁg}a\gz\{\}ﬁ;z_
Parameter |Sediment Day0 [Day1 |Day2 [Day3 |Day4 |Day5 |Day6 |Day7 [Day8 |Day9 |Dayi0[ Day |Meter |Date Time Initials
[Dissolved |[Sand (cont) Wz o8 | ocolhe |ed JZ 63 [ JL.3 [Ll][e2] 0 [6 [sir liss [t
Oxygen ||Form Sed. (Cont.) w2 (4 | 5.0 [6! [94 [5€ |52 (50 |00 @5 | 1 | @ [9Yini W5 45
(mgh)  fLIH w7 [0d [ 7 [57F |63 [6S |58 [ 53164 2 | 5 [4lohal 0o
[LSH Ll (4 | UG GZ 158 [595 [w0 LW lg2 |ea]| 3 |6 AUZ/>]| 1590 | &8
MSH vl |2 48267 |67 [6d [ 59 [jazlsAleq4] 4 | 5 |qM4n2] 1930] O
usc Ll o | UG (b |58 |81 |65 |55 64 [854 [g.4 ] 5 g [als/ri| T3 | Lo
LSLA o o [ Holpt 15F |54 [ 57 [8 (51|00 |g.o| 6 | §|4/e/] 695 | AD
EFSC ol ddlll et |94 |6 [5L |\n2 (5.5 |te.0] 7 |5 (G| 156S | i
8 | 5 iqkghe [vwag [ms
9 |5 j4ldle 120 [ws
10 155 [4iushal @940 | o
| Replicate|| A 3 (' O 1k T & w [ A & lc
[Temp Sand (cont) 24 [0 lad Qo |11 723 Zz |22 |23 [J3 ] 0 puo Jslede Jiais [ WK
Form Sed. (Cont.) 25 (oo 1ad 2o 78 [ 78% 127 122 |22 (272 [23a ] 1 lovuplijie [\bis | &%
(deg C) [ILdH 2% |por |2k |20~ [%2 27 |2z [22 [23 ] 24 [33] 2 |bioldi{afe e
LSH 2 9% |lat |2 |23 [11 22 [ 22 |2z | 2% |9 | 3 [pv0la)zle.| 1540 | 4%
MSH 15 o3 2o | o | 28 | 17 |22 | 27 123 | 2% |30 | 4 [ [AHIT] 197 A&
USC 20 23 |k | Zo~ |28 (2t 22 | 722 |24 | 25 |9 | 5 (O |45/2] ¥4 | A
LSLA z3 |53 |24 [ 72 |73 [ 22 | zz [ 22 [ 2% [ dd | 6 o4 | dfGfin] 0960 | A
EFSC 15 53 |t |po | 2F |22 [ 22 [ 22 |22 |22 |23 | 7 [oicPhfEe[\Sos | nd
8 oo ja gl | W2s | twd
9 [oad 44| o | wmx
10 N3 [Alleha | S8 [ W&
Replicate]| A % s X 2 W A SIS
pH Sand (cont) 2\ 9.0 [2.0 (40 (149 |14 7.8 [8.o0[so [ 3.al 0 [1v [skliz hais  Jmd
(s.u.) Form Sed. (Cont.} gV 1 4al 790 ta 7% [48 [1F [29]|F9[8A1 1 i [9]livls] &%
fILJH 1A [l 1747 176 [ 39 [47 [ W[ S [ ]33] 2 W q%@, 09.25] e |
LsH gO (o0 |17 1».0 174 [F4 [7% [1.9[%.0]g.01a.¢6] 3 [y [9]7] |syo]| o&
[MSH 2.°| 70 194 [0 |74 _[1% 178 |74 0% |79 {3.a]| 4 G (474 195 | As
lusc 2ol79 76 1A 1FE 77 (34 [0 [79 Maleo| 5 [lb | 4//e] 1940 tb_
lLsLA 1.4 (7.4 [ 17119 (72 178 (27 |23 1 G [aal 6 [b [9e/rz | 545
EFSC 19 | 8.0 T it 130 [0 Bl [1.q[g 0 [4C[a0] 7 [ [al4]2]li5es | md
v © 8 |V [gilz [wW2s | wA
g | W jafain (\3W | W
Replicate]| A | & 1O 1< r & ¥ 1A | B [¢c | 10|pM0iafiokalnass | o)

O b qsle F 13
@ex A\ €



OVERLYING WATER CHARACTERIZATION

C. dilutus™

Page. Lo 0035

QW Ay 2

Chronic, Static-Renewal  Project No. 60225262-058-(090-095)

||Conductivity {("s/cm) Hardness (mg/L as CaCQ3) ilAlkalinity (mg/l as CaCO3) [[Ammonia {mg/l)

Sediment Day 0 Day 10 Day 0 Day 10 Day 0 Day 10 Day O Day 3 Day 7 Day 10
Sand (cont) LHg Sy Y {o4 o) JA 2\Q | Lo '%m* 24
Form Sed. (Cont.) 119 £33 ai, H0 wd 105 N0 | Lo <10 <00
| Hiol 51 S o 0% Ly 62 H.o | Lo 4o | <40
[LSH 450 S\ ny wd 12 T N0 | o | Ve | 40
[MSH HD 520 Q4 100 o LS Vo | Ao 210 | .0
lusc H1S 548 W2 1 2.0 1\ 85 N0 | 4w £\O .03
(lLSLA Wi oM L) wle o 5 FA AN PANC 4.0 | <10
EFSC I ©\5 V2O 1% 42 12.8 AR 3.8 BIA LM 21 .08
Overlying water

RWisup3) slzaliz] M 88 @O £,09

TRc 2009 pWwd.0

C\”™ = 20.y : __ :
Meter # i5 S Ty T T Tier WA\ | wA HA%L  [pei
Date: g2 iz alohiz || 313\iz [ aholve  [ganfiz o Jglafie [aba  [abiln [dhewz
Time: 155 1240 (g0 1240 hso {240 o0 Y0 1530 M0 .
Initials: e o0 b [l ik o MBS | ocor anP [ v €er DN | oo Cor ANE  [lwnd Sk Nk e for P

Dy 4dl8ln ¢r, pm

@ ou tee () ahavz O Nawe eogxtd on wexerd Y

Arncosured Azl on preserved
Dourpves  (roexer #4)

Broeosred \n S00rCe Laker
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: : - . oo Al 2-
DAILY TESTING LOG C. dilutus™ Chronic, Static-Renewal Project No. 60225262-0568-(080-095)(] H:Ps;zo?!mf t2
Day -1 Sediment Homogenized @ 1 A1 ~13535 R ./ A%
Overlying water added to chambers @ \¢{p0 _ Initials/Date: €43
Day 0 BathCT=~ 5 ¢ - Range= 2.0.¢ ~273.5 °C. M/(X/‘ﬁ@
Test organisms added to chambers @ \3>0-1M0 Feeding: V1> 0 ' Initials/Date: ﬂ"’l\ 2,
Doe do  Taswiisent ekmw».h( Aumbery, o veR Leates  Yan ondy 5 omanvim?
Day 1 Bath CT= } Q. %° C Range = 2 b — R, UCcr Feeding: 1o S~ &% Initials/Date:
' Erer Ct/ I,Z ]
Day 2 Bath CT = 22.447¢C, Range = 22411 — 2 (,2¢, Feeding: \l,k")(a A Initials/Date:
Aohz. ¥
Day 3 Bath CT = Q2 .\ ¢, Range =g2&.Y\ - 23 ls °C Feeding: ]750 Ao Initials/Date:
qfz) %
Day 4 Bath CT = ‘ R = 8 Feeding: . Initials/Date:
ay al "LZ.'—{ “C ange 7.'&-‘/" 22 (s C eeding }‘-{Zd )\b | nitials/Date
A4/ 12 A
Day 5 Bath CT = o Range = °Q. Feeding: A Initials/Date:
21 .4 °C 120 ~1T.0 15 AD
| A> /Sl
Day 6 BathCT=272.2°C Range=72.0~22.00 “C ' Feeding: 153—9\\/& Initials/Date:
/% q/é/r’é
Day 7 BathCT=272-% 2¢c_ Range= 22.0-22.6 ° C Feeding: | 545 \\d Initiallea‘t&ar
ala i
Day 8 BathCT=22.4°C. Range=22.0-22.0Q °C Feeding: {L\oD \\U( Initials/Date: YWk :
: q /g | v
Day 9 BathCT=22.,% °C, Range= 22.0-22.(, ¢ C Feeding: 525 ywoX Initials/Date: g
alafye
Day 10 Bath CT = 3.9--47¢C Range = gx. .0 - 22 C . Feeding: | Initialleate:OJl*%/ )ﬁ“ / /fVS




| ?asc.ﬁocﬁﬁ |

Length/Width of Objects Using a Micrometer  ap:x009(2911%

. ernd Aoz
Project/Study Number: ;p 05504 - 059090 o) Project Name: (oo, 20190
Study Initiation Date: ®\alio. _ Spacleé: Clitrononaes AL
Source of Organisms: poc : Organism _Batclu": 12020
Collected by: AR ' Date Collectad: ¢8}3\\1a.
Anaiyzed by: o N . Date Analyzed: 04 1i0)\2.
Specimen Mag‘nlf. - #of Length of One | Total (mm) Remarks
umber N 11 - .
2 ' 9 O e '
3 1005 9 0.0% 0.6
q 100X © 4.0% 0.4
5 0o 4 0.0% _ 0.3
b \ OO Y (0 0. 0% 0.10
+ 100X 3.5 0.0% 0.5
3 167,900 A S) 0.0% 0.38
9 100X 5 0.0% 0.235
G ool | 8 0.0t | 050
N LeOX | 85 0.0F 0.38
10~ 4ox 4 A5 0.10
V3 woX | 5 6.0%F 0.5
B 160X {0 0.0% .30
=) 100X 9 6.0% 0.0
\o toox | 9 0.0% 0 D
xS wox_| G 0.0% 0.
19 | 60K 5 g.0% 0.2,
19 00X | 5.5 0.0% 0.35
20 o} | 8.5 0.0%F 0O, b
Total Yy, 5 oy
Mean T ] 052

30 Ingtar= 03346 O mm
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FCETL QA Form No.108

! Add in weight loss of blank boat, if appropriate.

_ Revision 0
Effective 08/99
TEST ORGANISM DRY WEIGHT AND ASH-FREE DRY WEIGHT (AFDW) op: PRO4 l;l‘iln/
, #%9) 141
Project No: poaasala- oga {0q0-095) TARE: Date/time: qlyzliz @ uzns - jz20 Analyst: e Dried in Oven # _3_from Date: 4jgliz Time: i\S
) Oven °C: p6-936 to Datecihializ Time: 085-5
Species: Cnittnorws diwtus DRY GROSS:  Dateftime: Gz iz oas - 1620 Analyst: &l
ofBatch No.: j2a-m ale Ashed in Furnace from Date:qlyaliz_Time: woQ
‘ F °C:500-950  to Date:qhajiz. Time: 155
Analytical Balance ID: Sapy ¥\ ASHED GROSS: Date/time gyl a@oois -0y Analyst: o umace o - Time: 1950
Boat | Treatment | Rep Indicate mean weightis Dry Weight or @ (Circle one}
No.
Tare Dry Gross | Dry Net Adjusted Ashed AFDW No. of | Mean Wt. per | Mean Wt. No. Mean Wt. per | Mean Wt.
Waeight (g) | Weight (g) | Weight {g) Dry Gross (g) - |Original Original . per of Sury Surviving per
NetW?ight Weight (g) Org. Organism Treatment Org. Organism | Treatment
A B - (B-A} (9) (D) {B-D) (mg) {mg) ' {mg) {mg)
(Original) {Surviving) |
o.c0%8k Q
I | Sand | A [1A8T56 [1.0907F |son3a) Laatay | BEHE) S
2 B 2.00218 122181 |0.01839 2-20%84 |0 .00F33| 10 “a
5 C |1, 88501 [1.8N80 l0.0003Y 1188423 [o.con5F | \Q 7
4 D |1, 8asuY 190235 |n.cotal 1,890kt [0.00008 | 6 T
5 E_12.35105 |2, 364820 00t18 235980 [0.0050%| % A
b E 195055 [L.4%% %% l0.0090%F 18532\ o .00z | \0 G\
1 G | 2.0%108 202886 b.000s8 2.03240 | 0 00586 10 ¢
3 W [2.22210_12.22920 0.00320 9\_-393\5 0.00uts | \O (r
9 oS [D [19924% )),9555% [0.01810 1. M803 |o.cot84 | \Q A
10 % laais4l [2.29532 01031 2.0192.2[6.0050| 10 1,
1 C [2.268 1% |3.2M03 |0.00180 2.21169 [o.004aM | 4 %t@
\2 D 12656 |2 Be3uYe oot 23508 |n.ooueq | 1© “
% E 241949 (218459 |n.008t0 218200 [0.00554 | © “
eidhk 2,2239 [2.36234 |-0.00005 2.253 |-0.0000%

0% avle ¢ @w bz we B Nz CF) L OEPNEMS N caxilore.
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, Revision O
Effective 08/99
TEST ORGANISM DRY WEIGHT AND ASH-FREE DRY WEIGHT (AFDW) on: Ao 2711
- | , o 12
Project No: (,oaanapa-058 {Da0-0q5 ) TARE: Date/time: qhz\iz @ wap - 220 Analyst: Dried in Oven # _2 _from Date: 4)i2li2Time: 11 S
QOven °C: GO~ to Date: tﬁga}mTime:c@as
Specigs: Chicenomus dizokus DRY GROSS:  Dateftime: &liz\zesqis oz 0Analyst: oo
‘Egﬁeatch No.: 1a-Oxn Ashed in Furnace  from Date:2k3hz Time: woO
’ F *Cigpa-og to Date: Time:ss
Analytical Balance ID: Zogy ¥ ASHED GROSS: Date/time:ai1lia.@ooy5 - o1, Analyst: o umace S50 fo Datedtiiz Tmes550
Boat | Treatment | Rep ' Indicate mean weight is Dry Weight . or @ {Circle ong)
No. .
Tare Dry Gross | Dry Net Adjusted Ashed AFDW No. of | Mean Wt. per | Mean Wt. No. Mean Wt. per | Mean Wt.
Weight (g) | Weight (g) | Weight (g) Dry Gross (g} - Qriginal Original . per of Surv Surviving per
NetW?ight Waeight (9) Org. Organism Treatment Crg. Organism Treatment
A B (B-A) (9) (D) (B-D) (mg) -(mg) ' (mg) (mg)
- {Original) {Surviving)
W evnSed | E 1221325 12.227%13 {0, 0l008 9,949.3390.0040\8 > %
1% G _|2.20908% [2.20258 0.01112 & WM He| 0.00%82| \O 1
o 196438 [V. 41220 |o.00 142 L AUt 000492 ] \Q G
% | oM A 229203 9.2083He. 0153y 229925 |p. 002! 10 A
\8 B |2, 23089 [2.24Y530- 01064 2.24042, | - 006 | \O b
19 ¢ | 2.MH4CH [2.1a83Y (001530 - \200l [p.00%3| g 4
a0 12 3 s (2. 3889 |o OB R 228155 |o.00%34] \0 4
2) £ |Le3310 1. 88519 |o.0uuq 81858 |0 00ute) | S b
22 F_liea182 |1.923%a6 |0.cotuit 1. 82089 0.00uqy | & 3
03 G _laoru® l2.09101 lo.ongd 2.08415 | 0.cowalb] B 5
ay | 1% 2325301232400 |6.01420] 935198 |0.06765 | 10 ]
25 | waw  |h 200604 [9:91994 |6.01390 2.2123% |0 0oty | 10 +
L B 2.23402.|2.28319 (0. 00a1E 2.23808 |0.005% | \0 5
Blank '

(Oew aruliz wp

' Add in weight loss of blank boat, if appropriate.
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Revision 0
Effective 08/99
TEST ORGANISM DRY WEIGHT AND ASH-FREE DRY WEIGHT (AFDW) ares aeot (270
, | s AMiv-
Project No: pnannal 2. 058- qu,oqg TARE: Date/time: aliz\iz & wso - zpAnalyst: oo Dried in Oven # -3 _from Date: ‘ilnhg,Time: IR
‘ Oven °C: &0 -40 to Date: ghze Time: 082%
Spacies: Chitencinvs &g DRY GROSS: Dateftime:dahaliz 04151030 Analyst: ey
f@aatch No.: y1-0al Ashed in Furmace from Date: giizhvz. Time: noo
) Furnace “C:500-%y  to Date:qliz iz Time: %0
Analytical Balance 1D: Sory®\ ASHED GRQOSS: Dateftime: Q\w\nzeos - 0I5 Analyst; «L
Boat | Treatment | Rep Indicate mean weight is_Dry Weight or (AFDW) (Circle one)
No. I
Tare Dry Gross | Dry Net Adjusted Ashed AFDW No. of | Mean Wt. per || Mean Wt. No. Mean Wt. per | Mean Wt.
Weight {g) | Weight (g) | Weight (g) Dry Gross {g) - | Original Original . per of Surv.| Surviving per
Net Weight | Weight (g) Org. Organism Treatment Org. Organism Treatment
A B (B-A) (a)’ D) (B-D) (mg) (mg) | (mg) (mg)
(%ginal) (Surviving) |
At | Layy [C 1198080 |1.99208 |0.01158 11985657 [0.6005) | A @
28 D 12.2095% |2.9240% |0.01448 2.210603 [0.00F42 | 10 o
a9 B |2, 94449 [3.2546%/0. 01018 8.94893|0.00534 | D 9
30 g 1205890 [2.01084 [0-016H 2.06302 000642 | \0 T
3\ G [2.22123 |2.2339] [0.00958 222234 [0.00\9 | D 2
3 W [3.30198 [3.2%23 |0.0112.5 9,300\ _|o.cotx| 10 S
33 | Mav A [2.24650 [2.06156 [0.01506 225383 0.00%3 | WO 4
o4 B [Lga239(1.83549]0.013\0 182318 |0 .00\ | \O 4
25 ¢ 13.08\30 [2.00429 [o0.01209 2. 081k | 0.06323| o 1
3l D_ldo2iue [9.0086) |0:00HD 3. 02413 | 0.00048] 9 5)
2% 18 _lL8t3a2|L.8a0\8 lo.012BE V. 8824 [p. 06t | 9 b
20 E 1204013 |2.25850|0.01513 2.25164 [0-000az| 94 o
239 G _l.auzii [1.99719% l6-01086 | 1. as39]0-coubs| g Y
Blank '

! Add in weight loss of biank boat, if appropriate.
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FCETL QA Form No.108
_ Revision 0
| Effective 08/92
TEST ORGANISM DRY WEIGHT AND ASH-FREE DRY WEIGHT (AFD‘W) Oy NZO‘(, .‘L'[]iZ_
- % )M~
Project No: 02a59¢a.-058 .@ﬂ.mTI'ARE: Dateftime: alizhiz @uzp-1e20Analyst. v Dried in Oven # 3 from Date: aliz)izTime: 415
' ‘ Oven °C: £6-90 to Date: QY217 Time: c825
%g%ies: Onironomus AI0HOS DRY GROSS:  Dateftime:gliz\e @oas - g3pAnalyst: e
[Lot/Batch No.: \v-g2dy Ashed in Furnace from Date:q|zliz. Time: w00
F *C: Date: Time: 1%
Analytical Balance ID: Ggq 2 ) ASHED GROSS: Datefimeainhineeqio- g g Analyst: mece _ WzEo o Datedizin Time:SHO
Boat | Treatment | Rep Indicate mean weight is Dry Weight or (AFDB {Circle one)
No.
Tare Dry Gross | Dry Net Adjusted Ashed AFDW No. of { Mean Wt. per| Mean Wit. No. Mean Wt. per | Mean Wt.
Weight (g) | Weight (g} | Weight {(g) Dry Gross (g) - |Original Original . per of Surv Surviving per
NetW?ight Weight {(g) Org. Organism Treatment Org. Organism Treatment
A B (8-A) {0 (D) (8-D) (mg) (mg) ' (mg) (mg)
{Qriginal) @uwiving_}
Y0 | mawn W AABRRS [1L,3H3q [0.0136Y LHeuut] 0.000a8] 5 5
Yl UaC A . a8\88 1.8%60 [6.00912 . 88us2 | ©.0oto8| 10 b
42 B [1.9258% |1.44154 |o. ol hazags [o. 00t | \Q %
4% C _|2.21330 |2.22%04 |0.00934 2, 24a8) |o.corr3z| A (2
44 D |o.24505 |2.25203 [0.00198 2.94106 |0.005q4%] \O =
1) b 12.3409k|2 25283 lo.0w0aT 2.944,,8 [ 0.00BIS | \( =
He t |1.8ton\ |1.883%A|0.0132] 1.83139 ] 0.009%3| \0 4
ks G [1.81699 [,.88531 |o.00982 1. 8182} g.00t54 | \O +
Ya W |Lasast[1.aquy [0.01084 1La832a 0.co81 | \O 8
49 |isa  |B 22128 aaun  |e.01a83 312064 |0.0018%F | 10 o
50 13 _2\2989 (2,140 |g.0142 213540 |0 0084 | \0 e
51 C _12.22980(3.244498 {0 .0\5\8 2,235 [0.0043%| \Q g ,
oz O [2.0%5% [5.05163 |0.016\0 20410004l { VO A
Blank

! Add in weight loss of blank boat, if appropriate.
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Lo

atch No.: 12-02b

Analytical Balance 1D: <& 4,44\

ASHED GROSS: Date/time:a}1u}i2€015-|gy5 Analyst: o

Furnace °C: zo-520

Ashed in Furnace from Date:guﬂ;; Time: ved
to Date:gjrahz Time: 1350

Revision O
Effective 08/99
TEST ORGANISM DRY WEIGHT AND ASH-FREE DRY WEIGHT (AFDW) aw: feod ’2«1 ]IZ-
' s 0\! M-
Project No: (,oza.ggug..ogg.(oqo-oqu TARE: Dateftime: ql)2liz @ 20 -1zapAnalyst: e Dried inC Oven # 3 from Date: qlizlizTime: vh
) - Oven °C: (=<0 -to Date: sz Time: 825
Species: Chironomus dons DRY GROSS: Dateftime:aizliz@ons-loze Analyst: o0 l

Dry Weight or (AFDW _(Circle one)

Boat | Treatment | Rep Indicate mean weight is
No- Tare Dry Gross | Dry Net Adjusted Ashed AFDW No. of | Mean Wt. per | Mean Wt No. Mean Wt. per | Mean Wi,
Weight {g) | Weight (g} | Weight (g) Dry Gross {g) |Original Original . per of Surv. | - Surviving per
Net Weight | Weight (g) Org. Organism Treatment Org. Organism Treatment
A 8 (B-A) (@)’ (D) (B-D) (mg) (mg) |+ (mg) (mg)
(Orlginai) : (Surviving) |
D3 | 3L E 1202955 |2.05100 |¢.013U% 2.042.5% o'cnsilf“) 10 7
54 E la2asa 2.24135 | 0. o3RG 2.9326:6 0.c0a0%F | 10 7
%5 G_| 85494 1. 8489 |0 .cowas L8597 |0-00518 | & at
o)1, B 12:5643F]2. 51 HS|0 01228 250490 0-00%F5| O 5
9% EFSC A 193448 1194146 lo.0abd8 %q%% g-0os40 | 10 5
58 B |2 0uaia |a.09990l0.00598 8.0%054 [0.00386 | 10 5
59 C 1193999 [{. 945312 0 .05F5 L. Q4(3Q |0 Couu2 | \O b
e D 206003 |2 .0b%8 [0.0084] 2.06950 | 000658 | \0 i
(o} E | 2.1934% (2150603 0. 00RB8 2. W GUO {0.0006eS] 16 ¥
e [® LB8SY0F|1. BbMic.00853 1. 85608 000036 | 1O @
%) 16 12334568 3M25(0.00469 2.335630.co5%a) D %
(4 R 2158859 WA jo 000k) 2 \p0B8]0.00508 | H
Blank

! Add in weight loss of blank boat, if appropriate.

Gosaudiiz wp
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Spreadsheet for AFDW
? G
Test Start Date: 8/31/2012 | [ | Test End Date: 9/10/2012 A&ff . UM'O [zl
Test Number(s): 60225262-068-(090-095) Test Material: Sediment QAL e omiliz
Species: C. dilutus | i | Entered by: Andrea Sternenberger &?q } ? ,,H W_
B Gire i D .A-hd . . Nb MW‘t Mean wt- | - - -'M wt Meanw':
' . " e Lross - oy ASNe - ’ u_r_n___e_r- ean - . . . ean L per
Boat # Treatment Rep ('Lar_t)a Em; wt {dry) %';ty (n?t adjusted | gross wt [AFDW (g) :gé,ﬁt?c; original - | per orig treai:ﬁ:ent ;:‘:3_133’.__ . per treatment
YHI g) D Anetwt(g)| (o) 9 organisms| (mg) L\ SUVIVING' | giyrviving | (surv)
- _ i : ST TR |(origh (mghy T TS R
R o D _ _ . N T o co o (ma)
1__|Sand Control A | 1.08756[.1.99077] 0.00321| 0.00326] 1.98791] 0.00286] 0.00283 5 0.5660]  0.6473 2 1.4150] _ 0.9054
2 [Sand Control B | 2.20278| 2.21517| 0.01239] 0.01244] 2.20784] 0.00733| 0.00730] 10 0.7300 9 0.8111
3 |Sand Control C | 1.88501! 1.89180] 0.00679] 0.00684| 1.88723| 0.00457| 0.00454] 10 0.4540 7 0.6486
4 [Sand Control D | 1.89544} 1.90275] 0.00731] 0.00736| 1.89667| 0.00608] 0.00605] 10 0.6050 9 0.6722
5 |Sand Control E | 2.35705] 2.36483] 0.00778] 0.00783| 2.35080| 0.00503] 0.00500 5 1.0000 4. 1.2500
6 |Sand Controi F | 1.95055] 1.95962| 0.00007] 0.00912] 1.95331| 0.00631] 0.00628] 10 0.6280 9 0.6978
7 |Sand Control G | 2.03168] 2.03826] 0.00658] 0.00663] 2.03240] 0.00586] 0.00583] 10 0.5830 8 0.7288
8 |Sand Control H | 2.22210] 2.22030] 0.00720] 0.00725] 2.22315] 0.00615] 0.00612] 10 0.6120 6 1.0200
9 |Form Sed Control | A | 1.94347| 1.95557] 0.01210] 0.01215] 1.94803| 0.00754] 0.00751 10 0.7510] _ 0.7174 7 1.0729] _ 1.0235
10__|Form Sed Control | B_| 2.21541] 2.22572] 0.01031] 0.01036| 2.21922] 0.00650] 0.00647] 10 0.6470 7 0.9243
11_|Form Sed Control | C | 2.26877| 2.27663| 0.00786| 0.00791| 2.27168| 0.00494] 0.00491] 9 0.5456 6. 0.8183
12 [Form Sed Control | D | 2.35656|2.36347] 0.00691| 0.00696] 2.35918] 0.00429] 0.00426] 10 0.4260 4 1.0650
13 |Form Sed Control | E | 2.17949] 218759 0.00810] _0.00815| 2.18200| 0.00559] 0.00556 5 1.1120 4 1.3900
14 |Form Sed Control | F | 2.21723| 2.22731| 0.01008] 0.01013| 2.22233] 0.00498] 0.00495] 5 | 0.9900 B 0.9900
15_|Form Sed Control | G | 2.29085| 2.30258| 0.01173| 0.01178| 2.29476] 0.00782| 0.00779] 10 0.7790 7 1.1129
16 |Form Sed Control | H | 1.96478| 1.97220| 0.00742] 0.00747| 1.96728] 0.00492] 0.00489] 10 0.4890 "6 0.8150
17 |LJad A | 2.29303] 2.30837| 0.01534| 0.01539| 2.29925| 0.00912| 0.00908] 10 0.9090] _ 0.8609 9 1.0100] _ 1.1217
18 |LJH B | 2.23689] 2,24753| 0.01064| 0.01089] 2.24092| 0.00661| 0.00658] 10 0.6580 5 1.0967
19 |LJH C | 2.11464] 2.12834] 0.01370] 0.01375| 2.12061| 0.00773] 0.00770] _ 10. | 0.7700 8 0.9625
20 |LJH D | 2.37652| 2.38894] 0.01242] 0.01247| 2.38155 0.00739| 0.00736] 10 0.7360]. 8 0.9200
21 |LH E | 1.87370] 1.86519] 0.01149] 0.01154] 1.87858] 0.00661| 0.00658 5 1.3160 5 1.3160
22 [LH F | 1.82782| 1.83526| 0.00744| 0.00749] 1.83082| 0.00444| 0.00441] 9 0.4900 3 1.4700
23 |LJH G | 2.07917] 2.09101] 0.01184] 0.01189]  2.08475| 0.00626] 0.00623 5 1.2460 5 1.2460
24 |LJH H | 2.32530| 2.33960] 0.01430] 0.01435] 2.33195| 0.00765| 0.00762] 10 - 0.7620 g 0.9525
25 |LSH A | 2.20604] 2.21994] 0.01390] 0.01395] 2.21273] 0.00721] 0.00718] 10 | 0.7180] _ 0.6991 7 1.0257]  1.0600
26 |LSH B | 2.27462| 2.28379] 0.00917| 0.00922] 2.27808| 0.00571] 0.00568] 10 0.5680 5 1.1360
27 |LSH C | 1.98080] 1.59208] 0.01128] 0.01133[ 1.98557| 0.00651] 0.00648 9 0.7200 5. 1.0800
28 |LSH * D | 2.20057| 2.22405] 0.01448] 0.01453| 2.21663] 0.00742] 0.00739] __ 10 0.7390 8 0.9238
29 |LSH E | 2.24449| 2.25467| 0.01018|  0.01023] 2.24893| 0.00574] 0.00571| - 5. 1.1420 5 1.1420
30 |LSH F | 2.05800 2.07054] 0.01164] 0.01169] 2.06362] 0.00692] 0.00689| _ 10 | 0.6890 7 0.9843
31 ILSH G | 2.23133| 2.23391] 0.00258] 0.00263| 2.23234| 0.00157| 0.00154 5| 0.3080 2 0.7700
32 |LSH. H | 2.30198] 2.31323] 0.01125] 0.01130] 2.30611] 0.00712] 0.00709] 10 0.7090 5 1.4180
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Spreadsheet for AFDW
Test Start Date: 8/31/2012 | Test End Date: 9/10/2012 . ors
Test Number(s): 60225262-058-(090-095) Test Material: Sediment Qo 0y,
Species: C. dilutus | Entered by: Andrea Sternenberger %% Ol } [LH W/
C e _ 1o | Meanwt
) . _ Tirewt ~Gross . Bry net Dry Ashed- | - - Adjuste d Number | Meai wt'| Me::rwt Number | Meanwt |- per
Boat # Treatment Rep | Wt (dry) adjusted | gross wt |AFDW (g) original | per-orig LT per. - |treatment
: : {dry) {g)- wt (g) : AFDW (g)| S - . | T T treatment | surviving |- PRl K
7 {g) netwtig)| " (a) organisms|  (mg) . 5 S [surviving |- {sury)
: 1 : " SO T [(orig) (mg) | ) | imgy
33 [MSH A | 2.24650| 2.26166] 0.01508] 0.01511| 2.25383| 0.00773| 0.00770 10 0.7700 0.8018 9 0.8556 1.2109
34 |MSH B | 1.82239| 1.83549| 0.01310] 0.01315| 1.82778| 0.00771 0.00768 10 0.7680 9 0.8533
35 [MSH C [ 2.08130] 2.09438] 0.01309] 0.01314| 2.08716| 0.00723| 0.00720 10 0.7200 7 1.0286
36 |MSH D | 2.02149| 2.02861| 000712} 0.00717[ 2.02413| 0.00448| 0,00445 ] 0.4944 3 1.4833
37 |MSH. E { 1.87732[1:89018| 0.01286] 0.01281| 1.88244] 0.00774| 0.00771 -9 0.8567 6 1.2850
38 [MSH F | 2.24643| 2.25856] 0.01213] 0.01218] 2.25164| 0.00892| 0.00689 9 0.7656 B 1.1483
39 |MSH G | 1.94711]1.95797] 0.01086] 0.01091| 1.95132| 0.00665) 0.00662 10 0.6620 4 1.6550
40 |MSH H | 1.75885] 1.77139] 0.01254| 0.01259| 1.76447| 0.00692| 0.00689 5 1.3780 5 1.3780
41 |Usc A | 1.88188[ 1.89160] 0.00972| 0.00977| 1.88452] 0.00708| 0.00705 10 0.7050 0.7770]. 6. 1.1750 1.2276
42 |USC B | 1.93583] 1.94754] 0.01171] 0.01176] 1.93983] 0.00771 0.00768 10 0.7680 6 1.2800
43 |USC C | 2.21730].2.22704] 0.00974| 0.00979] 221981 0.00723| 0.00720 ] 0.8000 5 1.2000
44 [USC D | 2.24505|2:25303| 0.00798] 0.00803{ 2.24706] 0.00597| 0.00594 10 0.5940 3 1.9800
45 |USC E | 2,24058| 2.25283| 0.01227| 0.01232] 2.24468{ 0.00815{ 0.00812 10 0.8120 8 . 1.0150
46 |USC F | 1.87051]| 1.88372] 0.01321] 0.01326] 1.87309{ 0.00073] 0.00970| - 10 0.9700 9 1.6778
47 {USC G | 1.87599]1.88581| 0.00982| 0.00987{ 1.87827| 0.00754| 0.00751 10~ 0.7510 7 1.0729
48 |USC H | 1.98057| 1.99141] 0.01084| 0.01089{ ~ 1:98322{ 0.00819| 0.00816 10 0.8160 .8 1.0200
49 |LSLA A | 2121281 2.13411] 0.01283| 0.01288] - 2.12684| 0.00727( 0.00724| - 10. 0.7240 0.8725 B 1.2067 1.2430
50 JLSLA B | 2.12089] 2.14410] 0.01421| 0.01426] 2.13546{  0.00864] 0.00861 10 0.8610 7. 1.2300
51 |LSLA C | 2.22080] 2:24498] 0.01518] 0.01523] 2.23561] 0.00937{ 0.00934 10 0.9340 .8 . 1.1675
52 |LSLA D | 2.03553| 2:05163| 0.01610| 0.01615{ 2.04247| 0.00916] 0.00913| 10 0.9130 9’ 1.0144
53 |LSLA E | 2.03753| 2.05100 0.01347| 0.01352] 2.04255| 0.00845] 0.00842 10 . 0.8420 7 1.2029
54 |LSLA F | 222819} 2:24175| 0.01356( 0.01361] 2.23268| 0.00907{ 0.00904 10 0.9040 .7 1.2914
55 |LSLA G | 1.85794| 1.86489| 0.00695| 0.00700{ -1.85971| 0.00518{ 0.00515 5 1.0300 4 1.2875
56 |LSLA H | 2.56437|2.57765 0.01328| 0.01333{ 2.56890{ 0.00775] 0.00772 10 0.7720 5 1.5440
57 |EFSC A | 1.93448) 1.94146| 0.00698| 0.00703{ - 1.93606| 0.00540] 0.00537 10 0.6370 0.6344 5 1.0740 0.9551
58 |EFSC B | 2.06912( 2.07440| 0.00528| 0.00533| 2.07054| 0.00386{ 0.00383 10 0.3830 5 0.7660
59 |EFSC C | 1.93999(1:94572 0.00573] 0.00578] 1.94130] 0.00442{ 0.00439 10 0.4390 6 0.7317
60 |EFSC D | 2.06067] 2.06908| 0.00841| 0.00846] 2.06250| 0.00658] 0.00855 10 0.6550 7 0.9357
61 |EFSC E | 2.14745[2.15603| 0.00858| 0.00863| 2.14940{ 0.00663{ 0.00660 10 0.6600 8 0.8250
62 |EFSC F | 1.85407(1.86264| 0.00857| 0.00862{ 1.85608] 0.00656{ 0.00653 10 0.6530 -8 0.8163
63 |EFSC: G | 2.33456|2.33925| 0.00469] 0.00474]  2.33553] 0.00372| 0.00369 .5 0.7380 3 1.2300
64 |EFSC - H | 2.15885|.2.16546| 0.00861| 0.00666] 2.16038] 0.00508| 0.00505 - B 1.0100 4. . 1.2625
Blank [A 2.35279| 2.35274| -0.00005 2.35271] -0.00003
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List Data and Summary Statistics for Growth PER ORIGINAL {CONTROLS ONLY)
AN Al

Rs Al nln-
Title: &0225262-058-(090-0958) C.dilutus-Growth PO-controls
File: ) 058cgpo.dat Transform: NO TRANSFORMATION
Number of Groups: 2

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 Form Sed 1 0.7510 0,7510
1 Form Sed 2 0,6470 0.6470
1 Form Sed 3 0.5456 0.54568
1 Form Sed 4 0.4260 0.4260
1 Form Sed 5 1.1120 1.1120
1 Form Sed & 0.9900 0.9900
1 Form Sed 7 0.7790 0.7790
1 Form Sed B 0.4890 0.4890
2 Sand 1 0.5660 0.5660
2 Sand 2 0.7300 0.7300
2 Sand 3 0.4540 0.4540
2 Sand 4 0.6050 0.6050
2 Sand 5 1.0000 1.0300
2 Sand 6 0.6280 0.6280
2 Sand 7 0.5830 0.583¢
2 Sand 8 0.6120 0.612Q

Title: 60225262-058-(090-095) C.dilutus-Growth PO-controls

File: 058cgpo.dat Transform;: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Form Sed 8 0.4260 1.1120 0.7175
2 Sand 8 0.4540 1.0000 0.64°%72

Title: 60225262-058~(090-095) C.dilutus-Growth PO-controls

File: 058cgpo. dat Trangform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM C.V. %
1 Form Sed 0.0581 0.2410 0.0852 33.5882

2 Sand ¢.0261 0.1616 0.0571 24,9639



Toxstat Version 3.5,
Coeur Alaska, Inc.

Study #60225262-058-(090-095)

€., dilutus Chronic Study
Analysis of Growth PER ORIGINAL {CONTROLS ONLY) = A¢pu)

Title:
File:

60225262-058

0.5892
0.9262

Critical W

'Dat normalit

Title:
File:

60225262-0

Critical F = 8.8

4.9

TIDENTIFICATION
Form Sed 0.0581
Sand ¢.0261 2.2243
(p-value = 0,3135)
854 (P=0.01, 7, 7)
249 (p=0.05, 7, 7)
cal F, Ho: Equal Variances (alpha

Since F <= Criti

058cgpo.dat

= 0.8870 (alpha = 0.05 , N =

058cgpo.dat

-{090-095} C.dilutus-Growth PO-controls
Trangform:

Shapiro - Wilk's Test for Normality

0.8440 (alpha = 0.01 , N

16}
16}

vy test {alpha = 0.01}. Continue analysis.

58-(090-095) C.dilutus-Growth PFO-controls
Transform:

F-Test for Equality of Two Variances

NO TRANSFORMATION

NO TRANSFORMATION

0.01).

rage \¥ of 35

an: reodal2z7fin
85 1712
Anasalal.
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mnalysis of Growth PER ORIGINAL (CONTROLS ONLY) -@AE{LD ' op: Aoz~
ex 9 -
Title: 60225262-058-(090-095) C.dilutus-Growth PO-controls !

' A ? =™
File: 058cgpo. dat Transform: NO TRANSFORMATTION Oh-ewahaly

ANOVA Table

SOURCE DF 88 MS F
Between 1 0.0197 0.0197 0.4683
Within (Error) 14 d.5892 0.0421

Total 15 ¢.6090

{p-value = 0.5049)
Critical F = 8.8616 (alpha = 0.01, df = 1,14)
= 4,6001 (alpha = 0¢.05%, df = 1,14)
Since F « Critical F FAIL TO REJECT Ho: All equal {(alpha = 0.05)

Title: 60225262-058-(090-095) C.dilutus-Growth PO-controls

File: 058cgpo.dat Transform: NO TRAMNSFORMATION
2 Sample t-Test - TABLE 1 OF 2 Ho: Control<Treatment \3}
TRANSFORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t 8STAT 0.05 b?
------------------------------------------------------------ LMy
1 Form Sed 0.7175 00,7175 ~3
2 sand 0.6472 0.6472 0.6844 é— Q &
Eqgual vVar: t critical value = 1.7613 {1 Tailed, alpha = 0.05, df = 14) C§i¥) 4}/
{p-value = 0.2525) \§j
TRANSFORMED MEAN CALCULATED IN S5IG é?
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 0.05 4ﬁ29
1 Form Sed 0.7175 0.717%
2 sand 0.6472 0.6472 0.6844

Unequal Var: t critical value = 1.7823 {1 Tailed, alpha = 0.05, 4df = 12)
{p-value = 0.2534)

2 Bample 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 Form Sed 8
2 - Sand 8 0.1807 25.2 0,0702
Unequal Variances:
NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG., UNITS} CONTROL FROM CONTROL
1 Form Sed 8

2 Sand 8 0.1828 25.5 0.0702
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C. dilutus Chronic Study

List Data for Growth PER ORIGINAL {All sites and pooled

Title:
File:

60225262-058-(090-095) C.dilutus-Growth PO-pooled&gites
058PGPO. DAT

Number of Groups: 7

GRP

R YT TSR B B R B W W W R WWWWN NN NMNNNNNBPRRPRREPRPRPREPRRERRERRERRERRS

IDENTIFICATION

Sed\sSand
Sed\sSand
sed\sand
Sed\Sand
Sed\Sand
Sed\Sand
sed\sand
ged\sand
Sed\Sand
Sed\Sand
Sed\Sand
Sed\Sand
sSed\sand
Sed\Sand
Sed\Sand
Sed\sSand
LJH
LJH
LJH
LJH
LJH
LJH
IL.JH
LJH
LSH
LSH
LSH
LSH
LSH
LSH
LSH
LSH
MSH
MSH
MSH
MSH
MSH
MSH
MSH

MSH .

usc
usc
usc
usc
usc
usc
ugsc
usc
LSLA
LSLA
LSLA

@~ U W N

e
O Od W= OW

WINPT EWNRED-IAAU & WBNREOI0U S WNNE®--IG O W

Transform:

OO0 OO0 O0CHROQCOOOCOCOOOoOCHOOSOOFOFOCOOCOOOOCHRPOOODOCOOPRPOOOOO

controls)«AFoLU'

Page \A_ of 35

%9 1o

AN e
NO TRANSFORMATION AP Azod(27)(s

.

.

CO0O0O0O00C00D0O0ORPROOQOOOCORLOLOHOOOOOFEFOFPOODCOCOOO0OCHOOQODOOCOOHOCOOO



Coeur Alaska, Inc.
C. dilutus Chronic Study
List Data and Summary Statistics for Growth PER ORIGINAL - pFOLU

Toxstat Version 3.5, Study #60225262-058-(090-095) rPage A0 of 35

(All gites and pooled contxols) @'?’q’hll'z-
Qncs Ao\
6 LSLA 4 0.9130 0.9130
6 LSLA 5 0.8420 0.8420 aes: o277 )
& LSLA 6 0.9040 0.9040
6 LSLA 7 1.0300 1.0300
6 LSLA g 0.7720 0.7720
7 EFSC 1 0.5370 0.5370
7 EFSC 2 0.3830 0.3830
7 EFSC 3 0.4390 0.4390
7 EFSC 4 0.6550 0.6550
7 EFSC 5 0.6600 0.6600
7 EFSC 6 0.6530 0.6530
7 EFSC 7 0.7380 0.7380
7 EFSC 8 1.0100 1,0100

Title: 60225262-058-(090-095) C.dilutus-Growth PCO-pooled&sites

File: 058PGPC . DAT Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Form Sed\Sand 16 0.4260 1.1120 0.6824
2 LJH 8 0.49200 1.3160 0.8609
3 LSH 8 0.3080 1.1420 0.6991
4 MSH 8 0.4944 1.3780 0.8018
5 usc 8 0.5940 0.9700 0.7770
6 LSLA 8 0.7240 1.0300 0.8725
7 8 0.3830 1.0100 0.6344

Title: 60225262-058-(090-095} C.dilutus-Growth P0~pooled&éites

File: 058PGPO . DAT Transform: .NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM C.V. %
1 Form Sed\Sand 0.0406 0.2015 0.0504 29,5285
2 LJH 0.0814 ¢.2854 0.1009 33.1505
3 LSH 0.0527 0.2296 0.0812 32.8357
4 MSH 0.0656 0.2561 0.0906 31.9428
5 usc 0.0114 0.1069 0.0378 13.7547
6 LSLA 0.0092 0.0959 $.0339 10.99¢64
7 EFSC 0.0377 0,1942 0.0687 30.6191
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C¢. dilutug Chronig¢ Study .
- Analysis of Growth PER ORTGINAL (All sites and pocled controls)-pepuw

. g

Nove & Snopiro ~wi s VeS8t connoty Ye vun Ylo # 0f veplicales \s 750 /l'?[l’l-

Title: 60225262-058-(090-095) C.dilutus-Growth PO-pooledesites Qn. o Al
File: 058DPGPO . DAT Transform: NO TRANSFORMATION Q&M: Ar09)27|1t-

Chi-8quare Test for Normality

Actual and Expected Frequencies

INTERVAL <~1,5 ~1.5 to «-0.5 -3.5 to 0.5 =0.5 to 1.5 =1.5

EXPECTED 4,2880 15.4880 24,4480 15.4880 4.,2880

OBSERVED 3 15 34 3 9
Chi-Square = 19.3813 (p-value = 0.0007)

Critical Cchi-Sguare 13.277 (alpha = df = 4)

9.488 (alpha = 0.05 , df = 4)

I
o
o
=
-

Data @gfi:yormality test (alpha = 0.01). Try ancother transformation,

Warning - The first three homogeneity tests are sensitive to non-normality
and should not be performed with this data as is.

Title: 60225262-058-(090-095) C.dilutus-Growth PO-pooled&sites
File: - 058PGPO.DAT Transform: NO TRANSFORMATION

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 11.5850 (p-value = 0.0719)

=y . . :
DataBl homogeneity test at 0.01 level. Continue analysis.

Critical B = 16.8119 ({alpha
= 12.5916 {alpha = 0.05, df = &)

]
(=]
(=
Py
o,
h
I}
L]

Using Average Degrees of Freedom
(Raged on average replicate size of 9.14)

Calculated B2 statistic = 13.2653 (p-value = 0.0390)

Dataﬁgggsz homogeneity test at 0.01 level. Continue analysis,
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C. dilutus Chronic Study v

Analysis of Growth PER ORIGINAL (All sites and pooled controls) Q ’
" 8% W
Title: 60225262-058-(090-095) C.dilutus-Growth PO-pooled&sites BN oy Ao\
File: 058PGPO. DAT Transform: NO TRANSFORMATION
- @ps: PRoc 27 v
Wilcoxon's Rank Sum Test w/ Bonferroni Adjustment Ho: Control«<Treatment
MEAN IN RANK CRIT. T 8IG
GROUP IDENTIFICATION ORIGINAL UNITS SUM - VALUE REPS 0.05
1 Form Sed\sand 0.6824
2 LJH 0.8609 129.00 60 8
3 LSH 0.6991 108.00 60 8
4 MSH 0.8018 124,00 60 8
5 usc 0.7770 127.50 60 8
6 LSLA 0.8725 128.00 60 8
7 EFSC 00,6344 96.00 60 8
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C, dilutus Chronic study . .

List Data and Summary Statistice for Growth PER SURVIVING {CONTROLS ONLY)}~AFDwW

Re QIH{Q_
Title: 60225262-058-(090-098}) C.dilutus-Growth PS-controls AnLoo ahaqiva
File: 058cygps.dat Transform: NO TRANSFORMATION aps: Ap 2
Nuwber of Groups: 2 ’ oAl
GRP IDENTIFICATION REP VALUE TRANS VALUE

1 Sand 1 1.4150 1.4150

1 Sand 2 0.8111 0.8111

1 Sand 3 0.6486 0.6486

1 Sand 4 0.6722 0.6722

1 Sand 5 1.2500 1.2500

1 Sand 6 0.6978 0.6978

1 Sand 7 0.7288 0.7288

1 Sand 8 1.0200 1.0200

2 Form Sed 1 1.0729 1.0729

2 Form Sed 2 0.9243 0.9243

2 Form Sed 3 0.8183 0,8183

2 Form Sed 4 1.0650 1.0650

2 Form. Sed 5 1.3900 1.3900

2 Form Sed & 0.9900 0.99%00

2 Form Sed 7 1.1129 1.1129

2 Form Sed 8 0.8150 0.8150

Title: 60225262-058-(090-098}) C.dilutus-Growth PS-controls

File: 058cgps.dat - Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Sand 8 0.6486 1.,4150 0.9054
2 Form Sed 8 0.8150 1.3900 1.0235

Title: 60225262-058-(090-095) C.dilutus-Growth PS-controls

File: 058cgps.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE 5D SEM cC.V. %
Sand 0.0850 0.2916 0.1031 32.2018

2 Form Sed 0.0347 0.1863 0.0659 18.2038



Coeur Alaska, Inc. “J
C. dilutus Chronic Study [%‘?V
Analysis of Growth PER SURVIVINGH(CONTROLS ONLY)

Toxstat Version 3.5, Study #60225262-058-(090-095) rage 24 of 35

B "f}h) 2~
Ay, el A\ D
an peoqlz7 iz

Title: 60225262-058-{090-095) C.dilutus-Growth PS-controls
File: 058cgps.dat Transform: NG TRANSFORMATION

Shapiro - Wilk's Test for Normality

D = 0.8381

W = 0.8857

Critical W = 0.8440 (alpha = 0.01 , N = 1§)
W = 0.8870 (alpha = 0.05 , N = 16)

.Datnormality test (alpha = 0.01). Continue analysis.

Title: 60225262-058-{090~09%) C.dilutus-Growth PS-controls
File: 058cgps.dat Transform: - NO TRANSFORMATION

F-Test for Equality of Two Variances

____________________________________________________________________________

GROUP IDENTIFICATION VARIANCE F
1 . Sand 0.0850
2 Form Sed 0.0347 2.4487

(p-value = 0,2603)
Critical F = 8.8854 {(P=0.01, 7, 7)

4.9949 (p=0.05, 7, 7)

Since F <= Critical F, @O REJECT Ho: Equal Variances (alpha = 0.01).
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Coeur Alaska, Inc, ’ Qpr: A@@Izﬂn..
C¢. dilutus Chronic Study , Gntew cale Ve,
Analysis of Growth PER SURVIVING {CONTROLS ONLY) : «gﬁg‘ qiaqhe}

Title: 60225262-058-(090-095}) C.dilutus-Growth PS-controls
File: 058cgps.dat Transform: NO TRANSFORMATION
ANOVA Table

SOURCE DF S5 MS F
Between 1 0.0558 0.0558 0.9321
Within (BError) 14 0.8381 0.0599

Total 15 0.8939

(p-value = 0.,3507)
Critical F

8.8616 (alpha = = 1,14}
= 4,6001 (alpha = 0.05, df = 1,14}

1
o
=)
e
o
th
I

S8ince F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05)

Title: 60225262-058-(090-095) C.dilutus-Growth PS-controls

File: 058cgps.dat Transform: NG TRANSFORMATION
. ’ L. €,
2 Sample L-Test - TABLE 1 OF 2 Ho: ControlsTreatment h\\?o’f‘““'srcfgn d
________________________________________________________ v ' 40 detect dTRrent
TRANSFORMED MEAN CALCULATED IN 81G
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05
1 Sand 0.9054 0.9054
2 Form sed 1.0235 1.0238 0.9655 &«

Bqual Var: t critical wvalue = 1.7613 (1 Tailed, alpha = 0,05, df = 14)
(p-wvalue = 0.1753)

TRANSFORMED MEAN CALCULATED IN S1G
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 0.05
1 Sand 0.9054 0.9054
2 Form Sed 1.0235 1.0235 0.9655

Unequal var: £t critical value = 1.,7823 (1 Tailed, alpha = 0.05, df = 12)
(p-value = 0.1767)
2 Sample t-Test - TABLE 2 OF 2 Ho: Contrels>Treatment

NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS {IN ORIG. UNITS) CONTROL FROM CONTROL
1 Sand 8
2 Form Sed 8 0.2155 23.8 0.1181
Unequal Vvariances:
NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS {IN ORIG. UNITS} CONTROL FROM CONTROL
1 Sand 8

2 Form Sed 8 0.2180 24.1 0.1181
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List Data for Growth PER SURVIVING (All sites and pooled controls)-pppw

Title:
File:

rage Al of Y

60225262-058-~(0920-098}) C.dilutus-Growth PS-pooled&sites

058pgps.dat

Number of Groups: 7

GRP

AW W U UG WU B BB B BB WWWWWWRRWWNNNNNNNNERERRRPREARRRPRRERRBR R

IDENTIFICATION

Sed/sand
Sed/sand
Sed/Sand
Sed/Sand
Sed/sand
sed/Sand
Sed/sand
Sed/sangd
Sed/Sand
Sed/Sand
Sed/sand
Sed/sSand
Sed/sand
Sed/sand
Sed/Sand
sed/sand
LJH

LJH

LJH

LJH

LJH

LJH

LJH

LJH

LSH

LSH

LSH

LSH

LSH

LSH

L3H

LSH

MSH

MSH

MSH

MSH

MSH

MSH

MSH

MSH

usc

usc

usc

usc

usc

usc

usc

usc
LSLA
LSLA
LSLA

[+ < ICN I W ¥ 2 BN PR (L

PR RRBRRERE
HOWUs W KREOW

Transform:

FHRRPRRERRBPRPRHRPEBERPFHFRPPOOMOOROFRFERORRERPHEHOORPRRNORORNMNOORMOODOREOQ G M

FE RRPRPRRPRRERRRBPERRREPRPRPOORCORORIFEFRPORMBOCORPORORKMNODORRPOOROODOR

NO TRANSFCORMATICN

&% ANl
antedaliqhia
ars: pega)z7h?
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€. dilutus Chronic Study

List Data and Summary Statistics for Growth PER SURVIVING — AEDW

{All sites and pooled controls) Q’%CL“F[ (n*
BN q\\O\\\'}.—
6 L3LA 4 1.0144 1.0144 7h2_
6 L3SLA 5 1.2029 1.2029 ahk: ”ﬁoq\l
6 LSLA 6 1.2914 1.2914
6 LSLA 7 1.2875 1.2875
6 LSLA 8 1.5440 1.544¢
7 EFSC 1 1.0740 1,0740
7 EFSC 2 0.7660 0.7660
7 EFSC 3 0.7317 0.7317
7 EFSC 4 0.9357 0.9357
7 EFSC 5 0.8250 ©.8250
i EFSC 6 0.8163 0.8163
7 EFSC 7 1.2300 1.2300
7 EFSC 8 1.2625 1.2625

Title: 60225262-058-(090-095) C.dilutus-Growth PS-pooled&sites

Pile: 058pgps . dat Transform: NC TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Form Sed/Sand 16 0.6486 1.4150 0.9645 i
2 LJH 8 0.9200 1.4700 1.1217
3 LSH 8 0.7700 1.4180 1.0600
4 MSH 8 0.8533 1.6550 1.2109
5 usc 8 1.0150 1.9800 1.2276
6 LSLA 8 1.0144 1.5440 1.2431
7 EFSC 8 0.7317 1.2625 0.9552

Title: 60225262-058-(090-095) C.dilutus-Growth PS-pooledasites

File: 058pgps.dat Transform: NO TRANSFORMATION
Summary Statistiecs on Data TARLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM c.V. %
1 Form Sed/Sand 0.0596 0.2441 0.0610 25.3105
2 I«JH 0.0403 0.2008 0.0710 17.9021
3 LSH 3.0358 0.1892 0.0669 17.8511
4 MSH 0.0852 ¢.,2918 0.1032 24,0996
5 usc 4} 10;0 0.3178 0.1124 25,8895
6 LSLA 0.0223 0,1493 0.0528 12.0086
7 EF3C 0.0438 ¢.2092 0.0740 21.9053
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C. dilutus Chronic Study

Analysis of Growth PER SURVIVING (All sites and pooled controls)af’ﬁFou‘)‘ ﬂ,%ol‘\f] \Z~
Title: 60225262-058-(090-095) C.dilutus-Growth PS-pooledssites GR.00 alqii.
File: 058pgps . dat Transform: NO TRANSFORMATION ap r‘t{lo‘?\ﬂh?_-

Chi-~Square Test for Normality

Actual and Expected Frequencies

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5 »0.5 to 1.5 »1.5
EXPECTED 4.2880 15.4880 24.4480 15.4880 4.2880
OBSERVED 2 22 24 9 7
Chi-Square = 8.4001 (p-value = 0.0780)
Critical Chi-Square = 13.277 ({alpha = 0.01 , df = 4)

9.488 {alpha = 0.05 , 4df = 4)

Data @normality test (alpha = 0.01). Continue analysis,

Note 5 Shopieg-witk's teat  Corwnok be vwun \aconse & of replicotes \S 7 S0

Title: 60225262-058-{090-09%) C.dilutus-Growth PS-pocled&sites
File: 058pgps.dat Transform: NO TRANSFORMATION

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 5.3461 {p-value = 0.5003)

Data @ Bl homogeneity test at 0.01 level. Continue analysis.

9]
[a]
-
o
-
Q
b
=
w
1]

16.8119 (alpha =
= 12,5916 (alpha = 0.05, df = &)

1
o
o
e
Q
th
I
o

—

Using Average Degrees of Freedom
{Based on average replicate size of 9.14)

Calculated B2 statistic = 6.1056 (p-value = 0.4115}

Data B2 homogeneity test at 0.01 level. Continue analysis.
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Analysis of Growth PER SURVIVING (All sites and pooled controls) -pFpud ‘ 4&22‘1\\
! gilp”
Title: 60225262-058-(090-095) C.dilutus-Growth PS-pooled&sites Qnvons ANV
File: 058pgps . dat Transform: NO TRANSFORMATION OPr: AroA |21\|?.-

ANOVA Table

SOURCE DF S8s MS F
Between [ D.8678 0.1446 2,5823
Within (BError) 57 3.1924 0.0560

Total 63 44,0601

{p-value = 0.0278)

3.1364 (alpha = 0.01, df = 6,57)
2.2625 (alpha = 0.05, df = 6,57)

Critical F

]
il
1]

Since F » Critical F REJECT Ho: All equal (alpha = 0.05)

Title: 60225262-058-(0920~095) C.dilutus-Growth PS-pooledé&sites

File: 058paps.dat Transform: NO TRANSFORMATION
Bonferroni t-Test - TABLE 1 OF 2 Ho: Control<Treatment
: TRANSFORMED MEAN CALCULATED IN 5I1IG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS £ STAT 0.05
1 Form Sed/Sand 0.9645 0,9645
2 LJH 1.1217 1.1217 -1.5342
3 LSH 1.0600 1.0600 -0.9317
4 MSH 1.2109 1.2109 -2.4044
5 usc 1.2276 1.2276 -2.5674
[ LSLA 1.2431 1.2431 ~2,7183
7 EFSC 0.9552 0,9552 0.0912

Title: 60225262-058-(090-095) C.dilutus-Growth PS-pooled&sites

File: " 058pgps.dat Transgform: 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 Form Sed/Sand 16
2 LJH 8 0.2528 26.2 -0.1572
3 LSH 8 0.2528 26.2 -0.095%
4 MSH 8 0.2528 26,2 -0.2464
5 usc 8 0.2528 26.2 -0.2631
6 LSLA B 0.2528 26.2 ~-0.2786
7 EFSC 8 0.2528 26.2 0.0093



Toxstat version 3.5,
Coeur Alaska, Inc.

Chironomus dilutus 10-day Chronic Study
Summary and Analysis of Control Survival

study #60225262-058-(090-095)

Page _&0_ of 35

AR 07| 2811 2-

Oxclew oavagli-

File: 058chcon.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Sand 8 0.4000 0.9000 0.7500
2 Form Sed 8 0.4000 1.0000 0.7000
File: 058chcon.dat Transform: NC TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE sD SEM C.V. %
1 Sand 0.0314 0.1773 0.0627 23.6375
2 Form Sed 0.0286 0.1690 0.0598 24.1473
File: 058checon,dat Transform: ARC SINE(SQUARE RCOT(Y))
Shapiro - Wilk's Test for Normality
D = 0.5808
W o= 0.9651
Critical w = 0.8440 (alpha = 0.01 , N = 16}
W = 0.8870 {alpha = 0.05 N = 16}

Data PASS normality test (alpha = 0.0l1). Continue aﬁalysis.

File: 058chcon.dat Transform: ARC SINE{SQUARE ROOT(Y))

F-Test for Equality of Two Variances

GROUP IDENTIFICATION VARIANCE F
1 Sand 0.0410
2 Form Sed 0.0419 1.0220
(p-value = 0.9779)
Critical F = 8.885%4 (p=0.01, 7, 7}
4.9949 (p=0.05, 7, 7)

Since F <= Critical F, FAIL TO REJECT Ho: Equal Variances {alpha = 0.01}.



Page 3\ of ;’25
Toxstat vergion 3.5, Study #60225262-058-(090-095) :
Coeur Alaska, Inc. ‘
Chironomus dilutus 10-day Chronic Study

Summary and Analysig of Control Survival MO”HZ'Z‘IL
. ' ' i cu onvogliz

Fil_e: 058chsur.dat Trangform: ARC SINE(SQUARE RCOT(Y})
t-Test of Solvent and Blank Controls Ho: GRP1 Mean = GRP2 Mean
GRP1 (Solvent cntl}) Mean = 1.0654 Calculated t value = 0.5754
GRP2 (Blank cntl) Mean = 1.0068 Degrees of freedom = 14
Difference in means = 0.0586

2-sided t value {0.05,14) = 22,1448 No significant difference at alpha=0.05
2-sided t value {0.01,14) = 2.9768 No significant difference at alpha=0.01

WARNING: This procedure assumes normality and equal variances!

Since no difference between controls, control data were pooled for further
analysis



_ Page 37 of ZES
Toxstat version 3.5, Study #60225262-058-(090-095)} -
Coeur Alaska, Inc.

Chironomus dilutus 10-day Chronic Study

List Data for Survival (all treatments) :
e od |
AR’ ooiogli 2
File: 058chsur.dat Transform: NO TRANSFORMATION

Number of Groups: 8

e e e =

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 Sand 1 0.4000 0.4000
1 Sand 2 0.9000 0.9000
1 Sand 3 0.7000 0.7000
1 Sand 4 0.9000 0.9000
1 Sand 5 0.8000 0.8000
1 Sand 6 0.9000 0.9000
1 Sand 7 0.8000 0.8000
1 Sand 8 0.6000 0.6000
2 Form Sed 1 0.7000 0.7000
2 Form Sed 2 0.7000 0.7000
2 Form Sed 3 0.7000 0.7000
2 Form Sed 4 0.4000 0.4000
2 Form Sed 5 0.8000 0.8000
2 Form Sed 6 1.0000 1.0000
2 Form Sed 7 0.7000 0.7000
2 Form Sed 8 0.6000 0.6000
3 LJH 1 0.9000 0.92000
3 I,JH 2 0.6000 0.6000
3 LJH 3 0.8000 0.8000
3 LJH 4 0.8000 0.8000
3 LJH 5 1.0000 1.0000

- 3 L.JH 6 0.3330 0.3330
3 LJH 7 1.0000 1.0000
3 LJH 8 0.8000 0.8000
4 LSH 1 0.7000 0.7000
4 LSH 2 0.5000 0.5000
4 LSH 3 0.7000 ¢.7000
4 LSH 4 0.8000 4.8000
4 LSH 5 1.0000 1.0000
4 LSH 6 0.7000 0.7000
4 L.SH 7 0.4000 0.4000
4 LSH 8 0.5000 0.5000
5 MSH 1 0.59000 0.9000
5 MSH 2 0.9000 0.9000
5 MSH 3 0.7600 0.7000
5 MSH 4 0.4000 0.4000
5 MSH 5 0.7000 0.7000
5 MSH 6 0.6660 0.6660
5 MSH 7 0.4000 0.4000
5 MSH 8 1.0000 1.0000
6 usc 1 0.6000 0.6000
[ usc 2 0.6000 0.6000
6 usc 3 0.7000 0.7000
6 usc 4 0.3000 0.3000
6 uUscC 5 0.8000 0.8000
6 usc [ 0.9000 0.5000
6 usc 7 0.7000 0.7000
6 usc 8 0.8000 0.8000
7 LSLA 1 0.6000 0.6000
7 LSLA 2 0.7000 0.7000
7 LSLA 3 0.8000 0.8000
7 LSLA 4 0.3000 0..9000
7 LSLA 5 0.7000 0.7000
7 LSLA 6 0.7000 0.7000
7 LSLA 7 0.8000 }.8000
7 LSLA 8 0.5000 0.5000



Page 3:5 of _3§i

Toxstat version 3.5, Study #60225262-058-(090-095)
Coeur Alasgka, Inc.
Chironomus dilutus 10-day Chronic Study

List Data and Summary Statistics for Survival (all treatments) . .
- feodlaefiz
aniedoalagh=a
8 EFSC 1 0.5000 0.5000
8 EFSC 2 0.5000 0.5000
g EFSC 3 0.6000 0.6000
8 EFSC 4 0.7000 0.7000
8 EFSC 5 0.8000 0.8000
8 EFSC 6 0.8000 0.8000
8 EFSC 7 0.6000 0.6000
8 EFSC 8 0.8000 0.8000
File: 058chsur.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 Sand 8 0.4000 0.9%000 0.7500
2 Form Sed 8 0.4000 1.0000 0.7000
3 LJH 8 0.3330 1.0000 0.7791
4 LSH 8 0.4000 1.0000 0.6625
5 MSH 8 0.4000 1.0000 0.7083
& usc 8 0.3000 0.9000 0.6750
7 LSLA 8 0.5000 0.9000 0,7125
8 EFSC 8 0.5000 0.8000 0.6625
Title: 60225262-058 Chironomus survival _
File: 058chsur.dat Trangform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE sD SEM C.V. %
1 Sand 0.0314 0.1773 0.0627 23.6375
2 Form Sed 0.0286 0.1690 0.0598 24.1473
3 LJH 0.0492 0.2219 0.0784 28.4776
4 LSH 0.0370 0.1923 0.0680 29.0205
5 MSH 0.0501 0.2238 0.0791 31.5993
6 Usc 0.0336 ©0.1832 0.0648 27.144%
7 LSLA 0.0155 0.1246 0.0441 17.4937
8 EFSC 0.0170 0.1302 0.0460 19.6599



[

. ) Page ?3"‘ of 3%
Toxstat version 3.5, Study #60225262-058-(090-095}

Coeur Alaska, Inc. :

Chironomus dilutus 10-day Chronic Study

Analysig of Survival (all treatments, pooled controls) fﬁiﬂﬁ]l%hl

CRen 095,811

File: 058cpool.dat Transform: ARC SINE(SQUARE ROOT(Y})

Shapiro - Wilk's Test for Normality

*¥kxkxwk*r Shapiro - Wilk's Test is aborted *x**xi«

This test can not-be performed because total number of replicates
igs greater than 50.

Fotal number of replicates = 64

File: 058c¢pool . dat Transform: ARC SINE(SQUARE ROOT(Y)}
Chi-Square Test for Normality

Actual and Expected Freguencies

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5 »>0.5 to 1.5 »>1.5

EXPECTED 4.2880 15.4880 24,4480 15.4880 4,2880
OBSERVED 5 13 25 18 3
Chi-Sguare = 1.3247 (p-value = 0.8572)

Critical Chi-Square 13.277 (alpha = 0.01 , df = 4)

9.488 (alpha = 0.05 , df = 4}

Il

Data PASS normality test (alpha = 0.0l). Continue analysis.

File: 058cpool.dat Transform: ARC SINE(SQUARE ROOT(Y))

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 4.8448 {p-value = 0.5639)

Data PASS Bl homogeneity test at 0.0l level. Continue analysis.

Critical B = 16.8119 ({alpha = 0.01, d4f =
= 12.5916 {alpha = 0.05, 4df = &)

|
(=]
—

Using Average Degrees of Freedom
{(Based on average replicate gize of 9.14)

Calculated B2 statistic = 5.5015 {p-value = 0.4813}

Data PASS B2 homogeneity test at 0.01 level. Continue analysis.



Toxstat version 3.5, Study #60225262-058-(090-095)

Coeur Alaska, Inc.

Chironomus dilutus 10-day Chronic Study
Analysis of Survival (all treatments, pooled controls)

Transform:

ANQOVA Table

Page _A% of 25

o241 2
Galou oala Bl

ARC SINE(SQUARE ROOT(Y))

File: 058cpool.dat
SOURCE DF
Between 6
Within {Error) 57
Total 63

{p-value = 0.7808)

Critical F = 3.1364 (alpha.“
2.2625 (alpha =

11
[o= R e}
P
Qo
[ ol

Since F < Critical F FAIL TQ REJE

File: 058¢pool . dat

Bonferroni t-Test -

GRCUP IDENTIFICATION
1 GRPS 1&2 POOLED
2 LJH
3 LSH
4 MSH
5 usc
6 LSLA
7 EFSC

[oN)
[}
non

CT Ho:

6,57)
6,57}

All egual (alpha

Transform:

TABLE 1 QF 2

TRANSFORMED

MEAN

0.9747
1.0135
(0.9569

= 0.05)

ARC SINE(SQUARE ROOT(Y))

Ho: Control<Treatment

MEAN CALCULATED IN TRANS 581G
ORIGINAL UNITS

t STAT 0.05

0.8349
0.7442
0.0598
0.6764
0.2487
0.8716

Bonferroni t critical value

File: 058cpool .dat

Bonferroni t-Test -

GROUP IDENTIFICATICN
1 GRPS 1&2 POOLED
2 LJH
3 LSH
4 MSH
5 uUsc
6 LSLA
7 EFSC

= 2.

4667

(1 Tailed, alpha = 0.05,

Transform:

TABLE 2 OF 2

REPS

MIN SIG DIFF
{IN ORIG. UNITS)

df = 6,57)

ARC SINE({SQUARE ROOT(Y})

Ho: Control<Treatment

NUM OF

% OF
CONTROL FROM CONTROL

DIFFERENCE



AECOM Environment 60225262-058-(090-095)

APPENDIX C

Analytical Data

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page C-1



Page _ of

FCETL QA Form No.131
Revision 0

Effective 10/06

: e
PERCENT TOTAL SOLIDS AND PERCENT TOTAL VOLATILE SOLIDS (TVS) :L;?z:?\?-ﬂ‘? 125H'1~
Project NO: (ugym e 2 w0y m o TARE: Date/time: \ach iz 2 MU -iBimAnalyst: cus Dried in Oven # _\__ from Date: 8)zc]i2 Time: 152G
! (tﬂ"\%}él‘%}ibé‘égﬁ) DRY GROSS: Dateltime:Qf\;-;ioﬁiﬁzzﬁalist: oo Oven o(_:: —e5- o Date%ﬁﬁﬂme:}j%
Analytical Balance ID: Ang * 5. ASHED GROSS: Date/time:q:mw_@(ﬁmcﬁ“o,&nalyst: o ﬁﬁ:‘f:cg'og’?f.;a fro%%a;t%%?me‘;ﬁﬁ% _
Dish | Treatment | Rep _ ) .
weitaiDon(g) | P+ VeLgano (0 | TSy )’ | T Sokie® | Tl sampii) | Totyote ok
10 | Sapd | A 18, 0lile 28 . 23l 2LBCAR LT wa B
ol ® 12, 0915 2. 254 % 22350 223895
2\ {Foom Sl | A \2.9%F 2.\t 5. 919 2%, 424b
9A % 2 2392 22, 3Helo ALOBYS 30. u\%\
28 1w A 10, 44T 81. 108 1€.1410 \8 5258
(ofy 15! 2.1 % AL, 21BN 19222 110506
MR | wal A {2 3593 93 0q4() 30015 9, -'J,C;‘sf.o\
LA %3 12, 0655 2 0837 19. 494yl A LoRele
A0A | Lac A il. 2564 CAVRaLVYiR V9. g2 \8.859%
A 1) 12,0204 >, 29T 19. 9080 19, 58 2
A [ wmsl A 10. 3034 30 . B0 18, mAe \8, 3P
18A: o) 106860 2\ 400 18,4, 18,1228
Blank B0, 2\ —wia 202112 2025

! Add in weight loss of blank boat, If appropriate.
Gos enodbrs. ¢




PERCENT TOTAL SOLIDS AND PERCENT TOTAL VOLATILE SOLIDS (TVS)

Page _ of ___

FCETL QA Form No.131

Revision 0

Effective 10/06
T E AT AR

anm reodies]ia.

Project No: o225l 3056 ~
(064-0849) + (096-0948)

TARE:

Date/time: o8lap)ze, M40 ‘ Analyst: ¢

DRY GROSS:

Dateftime: 8j3: \iz éoﬁ‘m'o‘wﬁAnalyst: oL

Oven °C: yal

ASHED GROSS: Date/time: Wz Go@2a-0840 Analyst: oS

Furnace °C: 590

Analytical Balance ID: g yqy #5_

Dried in Oven # _1 _from Date:®l2el)z Time:inu()
to Date: ajze Time: 0438

Ashed in Furnace from Date: 8lzliz Time: €895

to Date: gializ_ Time: VBE0

Dish | Treatment | Rep
No. Tare . Dry Gross Weight (g) o . ~ Ashed Gross Weight | .
Waeight of Dish (g) Dish + WetBSample (@) (dish + drg sample) [?C.I-Kg?: (?(?)I]Iﬁg(gg (dish + sgmp!e)(g) % T&gfg)((’:agg?] /?glf)s @
A
| ouaeh A \Lm,jg_ 21,4440 19,4808 \q.2 A4S
550 © 120068 22.(386 20, 38+Q 20014
YN | epac (A {07120 20. 3980 1%, 0T V2. 382
120 B 1639} A.23RF '3 2044 2. 940
Blank

! Add in weight loss of blank boat, if appropriate.



* Page __of __

FCETL QA Form No, 132
Revision 0

Etfective 10/09

Percent Total Solids and Percent Total Volatile Solids ' | LRI EATS
A Meo2sii.

Project Number: 60225262-058-(084-089), (090-095)

Tare  |Dish + Wet \?Vrgi G;lrto(sgs) Ashed Gross % Total Volatile |[Treatment Mean %
. °9 % Total Solids | Treatment Mean %| Weight (g) (dish . .
Weight {g) | Sample (g)]| (dish + dry [(C-A)(100)J/(B-A) Total Solids + sample) Solids Total Volatile
' A B sample) D [{C-D)(100)HC-A) Solids
Treatment |Rep C
Sand A 18.0146 | 28.2266 27.8082 95.9029 . 95.9033 27.7974 0.1103 0.1085
B 12.0275 | 23.25649 22.7950 95.9038 22.7835 0.1068
F Sed A 19.9277 | 29.1327 27.9679 87.3460 . 86.9608 27.4248 6.7673 5.9684
orm B 12.3792 | 22.3766 | 21.0346 86.5755 20.4131 7.1794
LJH A 10.4477 | 21.1086 18.7410 77.7917 77.6738 18.5258 2.6949 25471
B |- 12.1577 | 21.2732 19.2273 77.5558 19.0506 2.4994
LSH A 12.3597 | 22.0940 2001656 |  78.6579 78.5506 —_ 19.7829 3.0509 ‘ 3.0514
B 12.0625 | 22.0877 19.8266 78.4433 10.6866 3.0518
USC A 11.2564 | 21.4682 19.1632 77.4281 77.0879 18.8393 4.0965 4.1046
B 12.0204 | 22.2877 19.9080 76.7478 19.5836 41128
MSH A 10.7019 | 20.6602 18.5951 80.1478 79.5803 __18.3622 2.9506 2.9052
B 10.6860 | 21.1700 18.9697 _ 79.0128 - 18,7328 2.8598
LSLA A . 11.9310 { 21.4140 19.4808 79.6140 79.2180 19.2242 3.3988 . 3.3676
B 12.0068 | 22.6386 20.3870 78.8220 20.1074 3.3364
EFSC A 10.7730 | 20.3986 13.0271 23.4178 23.7164 12.3821 28.6145 28.5431
B 10.7977 | 21.2357 13.3044 24.0151 12.5907 - 2BA4T717
[ Eank 202110 | 202112 202115




Friday, December 02, 2011

Rami Naddy

AECOM

4303 W Laporte Ave
Fort Collins, CO 80521

RE: FCETL/AECOM
Dear Rami Naddy:

Analytical Laboratory

Work Order: 1111062

'MSE Lab Services received 7 sample(s) on 11/156/2011 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 resulfs, please feel free to call.

Sincerely,

Sara Ward
Laboratory Manager
406-494-7334

Enclosure

MSE Analyllcal Laborato
mnﬂ Al i

P.O. Box 4078
200 Tachnology Way
Butls, MT 59701

Lab: 406-494-7334
Fex: 406-494-7230
fabinfo@mse-ta.com




MSE Lab Services Date: 02-Dec-11
CLIENT: AECOM Client Sample ID; FORM SED
Lab Order: 1111062 Tag Number:
Project: FCETL/AECOM Collection Date: 11/10/2011 11:00:00 AM
Lab ID: 1111062-001A Matrix: SEDIMENT
Analyses Result MDL Rpt.Limit Qual Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SWa020 SW30508 Analyst: kgw
Aluminum 1080 4.45 14.2 mgiKg-dry 4 11/23/2011 3:10:21 Ph
Arsenls ND 0.103 6.354 mgfkgdry 2 TH21£2011 5:39:56 PN
Cadmlum 0.081 0.008 0.024 mgiKgdry 2 11/21/2011 5:39:66 Ph
Chromium 7.31 0.130 0.472 mgfKg-dry 2 11/30/2011 2:00:59 Ph
Copper 0.840 0097 0.295 mgiKg-dry 2 11/30/2011 2:00:59 PN
Lead 0.390 0.011 0.047 mgikg-dry 2 11/21/2011 5:30:56 PN
Nickel 0.988 0.068 0.236 mgig-dry 2 11/30/2011 2:00:58 Ph
Selenium ND 0.160 0.472 mgiKg-dry 2 11/2112011 5:38:56 PN
Silver ND 0.087 0.236 mgfig-dry 2 117212011 5:39:56 Ph
Zing 3.92 0.218 0.708 | mgiKgdry 2 11/30/2011 2:00:59 P
MERCURY IN SOIL/SEDIMENT - SW846 7471B E245.5 SW74T1A Analyst: tr
Mercury ND 0.0366 0.126 mglikg-dry 1 117182011 9:32:00 Ab
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk
Organlc Matter - Walkiey Black 25.3 0.08 0.20 % 1 1171812011 2:19:00 PN
PERCENT COARSE MATERIAL - ASTNMDA422 Analyst: dk
1" Gradation ND 0.05 0.10 % 1 111172011 4:55:00 PN
2mm Gradation " ND 0.05 0.40 % 1171712011 4:55:00 Ph
RAFID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: dk
% Clay 80 0.1 0.1 % 1 11/17/2011 5:50:00 PM
% Sand 86.0 0.1 0.1 % 1 HA72011 5:50:00 Pk
% Silt . 8.0 0.1 0.1 % 1 1117/2011 5:50:00 Ph
8ol Class LOAMYSAND 1 1171772041 5:50:00 PN
PERCENT MOISTURE D2216 Analyst: BO
Percent Moisture 15.2 0.01 0.08 wi¥ 1 1116/2011 3:00:00 PN
Qualifiers: E Value above quantitation range H Holding times for preparation or analysis exceeded

J Analyle detecled below the Reporting Limit

MDL  Method Detection Limit

Limit Reporting Limit

ND  Not Defected at the Mathod Detection Limit l:gMDL)

age 1 of 22



MSE Lab Services Date: 02-Dec-11

CLIENT: AECOM Client Sample ID: LOWER SLATE

Lab Order: 1111062 Tag Number: :

Project: FCETL/AECOM Collection Date: 11/10/2011 11:00:00 AM

Lab ID: 1111062-002A Matrix: SEDIMENT

Analyses Result MDL Rpt.Limit Qual Units = DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst: kgw
Aluminum 13600 5.04 16.0 malicgdry 4 11/28/2011 3:10:21 Ph
Arsenlc 18.2 0.116 0.401 mgikg-dry 2 11/21/2011 5:39:56 Ph
Cadmium 1.46 0.007 0.027 mgfkgdry 2 11/21/2011 5:39:58 Ph
Chromium 20.4 0.147 0.535 mofKgdry 2 11/30/2011 2:00:59 Ph
Copper 86,7 0.110 0.334 mgiKgdry 2 - 11430/2011 2:00:59 Ph
Lead 7.79 0.012 0.064 moKgdry 2 112112011 5:39:56 Ph
Nlckel 47.4 0.077 0.267 mgiKg-dry 2 11/30/2011 2:00:59 Ph
Selenium 0.720 0.182 0.535 mgfg-dry 2 11/21/2011 5:39:56 PM
Silver 0.134 0.098 0.267 J mglkg-dry 2 11/21/2011 5:39:568 Ph
Zing 220 0.244 0.802 mglig-dry 2 11/30/2011 2:00:59 Pk
MERCURY IN SOIL/SEDIMENT - SW846 74718 E245.5 SWT4T1A Analyst: tr
Mercury 0.0502 0.0383 0.136 J mg/Kg-dry 1 11/18/2011 8:32:00 AN
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst; dk
Organic Matter - Walkley Black 2.04 0.09 0.20 % 1 11/18/2011 2:19:00 P
PERCENT COARSE MATERIAL ASTMD422 Analyst; dk
1" Gradation : ND 0.05 0.10 % 1 11/17/2011 4:55:00 Piv
2mm Gradation 0.44 0.05 0.10 % 1 11/47/2011 4:55:00 Ph
RAPID HYDROMETER (2 HOUR} MOD ASA 15-5 MSA15-5 Analyst: dk
% Clay 2.0 0.1 0.1 % 1 11/17/2011 6:50:00 P
% Sand 94.0 0.1 0.1 % 1 11/17/2011 5:50:00 P
% Siit 4.0 Q.1 0.1 % 1 1117/2011 5:50:00 P
Soil Class SAND 1 11/17/2011 5:50:00 P
PERCENT MOISTURE D2216 Analyst: BO
Percent Molsture 252 0.01 0.05 wi% 1 11182011 3:00:00 Pl

Qualifiers: E Value akove quaniitation range

H Holding times

fof preparation or analysls exceeded

J Analyte detected below the Reporting Limit
MDL  Method Detection Limit

Limit
ND

Reporting Limit

Not Detected at the Method Detection Limit (MDL)

age 2 of 22



MSE Lab Services Date: 02-Deg-11

CLIENT: AECOM Client Sample ID: LOWER SLATE

Lab Order: 1111062 Tag Number;
Project: FCETL/AECOM Collection Date: 10/3/2011
Lab ID; 1111062-002B Matrix: SEDIMENT
Analyses Resgult MDL Rpt.Limit Qual Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT, METALS AVS-SEM AVS-S8EM Analyst: kgw
Sulfide ' ND 0.55 1.50 pmoleslg 1 11/18/2011 9:32:00 AM

Qualifiers: E Value above quanfitation range H Holding times for preparation or analysis exceeded

J Analyte detected below the Reporting Limit Eimt  Reporilng Limit ‘
MOL  Method Detection Limit ND Not Detected at the Methad Detection Limit (MDL)

age 3 of 22



MSE Lab Services Date: 02-Dec-11
CLIENT: AECOM Client Sample ID: INLET UPPER SLATE
Lab Order: 1111062 Tag Number:
Project: FCETL/AECOM Collection Date: 11/16/2011 11:00:00 AM
Lab ID: 1111062-003A Matrix: SEDIMENT
Analyses Result MDL Rpt.Limit Qual Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SWe020 SW3os0B Analyst: kg
Aluminum 22500 528 18.7 mgKg-dry 4 11/23/2011 3:10:21 Pl
Arsenic 17.9 0.121 0.418 mgiKg-dry 2 1112172011 5:39:56 Ph
Cadmium 0.722 0.007 0.028 mgikg-dry 2 11/21/2011 5:38:56 PN
Chrontium 127 0.153 0.557 myiKg-dry 2 11/30/2011 2:00:59 PN
Coppar 53.4 0.114 0.348 mglKg-dey 2 11/30/2011 2:00:59 Ph
Lead- .37 0.012 0.056 mgli<g-dry 2 11/21/2011 5:39:68 Ph
Nicket 87.5 0.080 0.278 my/Kgdry 2 11/30/2011 2:00:59 PA
Selenium 0.808 0.189 0.557 mgfikg-dry 2 11/21/2011 5:39:58 Ph
Silver 0.120 0.103 0.278 4 mgiKg-dry 2 11/21/2011 5:39:56 Ph
Zinc 130 0.254 0.835 mgig-dry 2 11/30/2011 2:00:59 Pl
MERCURY IN SOIL/SEDIMENT - SW846 7471B E245.5 SW747T1A Analyst: i
Mercury ND 0.0489 0.169 mgiKg-dry 1 11118/2011 9:32:00 AM
ORGANI_C MATTER-WALKLEY BLACK OM _WALKLEYBLACK Analyst: dk
Organic Matter - Walkley Black 5.46 0.08 0.20 % 1 1118/2011 2:19:00 P
PERCENT COARSE MATERIAL ASTMD422 Analyst: dk
1" Gradation ND 0.05 0.10 % k] 1411772019 4:85:00 Ph
2mm Gradation ND .05 0.10 % 1 111712011 4:85:00 F)
RAPID HYDROMETER (2 HOUR} MOCD ASA 15-5 MSA15-5 Analyst: dk
% Clay 4.0 0.1 0.1 % 1 11/17/2011 5:50:00 Ph
% Sand 94.0 0.1 0.1 % 1 1111712011 6:60:00 PN
% Silt 2.0 0.1 01 % 1 111712011 5:50:00 PN
Soll Class SAND 1 111742011 5:50:00 Pk
PERCENT MOISTURE D2216 Analyst: BO
Percent Molsture 28.2 0.01 0.05 wi% 1 11162011 3:00:00 PM
Qualifiers: E Value above quantitation range H Holding times for preparation or analfsls exceeded
J Analyle detegted below the Reporting Limit Limlit  Reporting Lim?t
MDL  Method Dstection Limit ND  Not Detected at the Method Detection Lim#t (MDL)
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MSE Lab Services ' Date; 02-Dec-11

. CLIENT: AECOM ‘ Client Sample ID: INLET UPPER SLATE

Lab Order: 1111062 Tag Number:
Project: FCETL/AECOM Collection Date; 10/4/2011
Lab ID: 1111062-003B Matrix: SEDIMENT
Analyses Result MDL Rpt.Limit Qual Units DF Date Analyzed
ACID VOLATILE SULFIDE—SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw
Sulfide 1.39 0.55 1.80 J prmoles/g i TT18/2011 9:32:00 AM
Qualifiers: E Valua above quaniitation range H Halding imes for preparation or analysis excesded
J Analyte detected below the Reporting Lirmit Limit  Reporting Lirmit :
MDL  Method Detection Limit ND  Not Detecled at the Methed Deteclion lelthMDL)
age 5 of 22



MSE Lab Services Date: 02-Dec-11
CLIENT: AECOM Client Sample 1D: MIDDLE SLATE
Lab Order: 1111062 Tag Number:
Project: FCETL/AECOM Collection Date: 11/10/2011 11:00:00 AM
Lab ID; 1111082-004A Matrix: SEDIMENT
Analyses Resuit MDL Rpt. Limit Qual Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SWa020 SW3050B Analyst: kgw
Alumtnum 20100 6.31 20.1 mg/Kg-dry 4 11/23/2011 3:10:21 Pl
Arsanic 30.0 0.146 0,502 mgKg-dry 2 11/2172011 5:39:56 Ph
Cadmium 20.9 0.000 0.034 mgkg-dry 2 11/21/2011 5:3%:56 Ph
Chromium 205 0.184 0.669 mgKg-dry 2 11302011 2:00:69 Pk
Copper 88.4 0.137 0.418 moKg-dry 2 11/30/20%1 2:00:50 Ph
Lead 8.50 0.015 0.067 mg/Kg-dry 2 14/21/2011 5:39:56 PN
Nickel 143 0.086 0.335 mgKg-dry 2 11/30/2011 2:00:59 Ph
Selsnium 1.41 0.227 0.669 mgikgdry 2 14/21/2011 5:39:66 Pk
Silver 0.233 0.123 0.335 d moKgdry 2 114212011 5:38:56 Ph
Zinc 1360 0.306 1.00 mgfikg-tiry 2 11/30/2011 2:00:50 PN
MERCURY N SQIL/SEDIMENT - 8W846 7471B E245.5 SW747T1A Analyst: tr

_ Mercury 0.0682 0.05845 0.188 4 mgiKg-dry 1 11/18/2011 9:32:00 Al
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk
Organic Matter - Walkley Black 11.0 0.09 0.20 % 1 11/18/2011 2:19:00 Ph
PERCENT COARSE MATERIAL ASTMD422 Analyst: dic
1" Gradation ND 0.05 0.10 % 1 111772011 4:66:00 Ph
2mm Gradation 1.65 0.05 0.10 % 1 1117/20%1 4:55.00 Py
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 ‘ Analyst: dk
% Clay 10.0 0.1 0.1 % 1 111712011 5:50:00 Ph
% Send 86.0 0.1 0.1 % 1 11172011 6:50,00 PM
% Siit 4.0 041 0.1 % 1 1111742011 5:50:00 Pl
Soil Class LOAMYSAND 1 1147412011 6:50.00 Ph
PERGENT MOISTURE DP2216 Analyst: BO
Percent Moisture 40.2 0.01 (.05 wi% 1 1116/2011 3:00:00 Ph

Qualifiers: E Value above quantitation rmnge H Holding times for preparation or analysis exceeded
J Analyte detected below the Reporting Limit Limit  Reposting Limit
MOL  Method Detection Limit ND

Not Detectad at the Method Detection LimitFSMDL)

age 6 of 22



MSE Lab Services Date: 02-Dec-11

CLIENT: AECOM. Client Sample 1D: MIDDLE SLATE

Lab Order: 1111062 : Tag Number:
Project: FCETL/AECOM Collection Date: 10/4/2011
Lab ID: 1111062-004B Matrix: SEDIMENT
Analyses Result MDL Rpt.Limit Qual Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw
Sulfide ND 0.55 1.50 pmolesly 1 1118/2011 8:32:00 AN
Qualifiers: E Value abova quantitation range H Halding tmes for preparation or analysls exceeded
) J Analyte detected below the Reporting Limit Limit Reporting Limit
MDL  Meihod Detection Limit ND  Not Detected at the Mathod Datection Limit {MDL)

age 7 of 22



MSE Lab Services Date: 02-Dec-11
CLIENT: AECOM Client Sample ID: MIDDLE SHERMAN
Lab Order: 1111062 Tag Number:
Project: FCETL/AECOM Collaction Date: 11/10/20711 11:00:00 AM
Lab ID: 1111062-005A Matrix; SEDIMENT
Analyses Result MDL Rpt.Limit Qual Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SWa6020 SW3050B Analyst: kgw
Aluminum 19000 5.08 16.1 myKg-dry 4 112312011 8:40:21 Pl
Arsenic 85.7 0.417 0.402 mofg-dry 2 11121/2011 5:39:56 Ph
Cadmium 0.175 0.007 0.027 mg/Kg-dry 2 11/21/20111 5:39:56 Ph
Chromium 43.4 0.147 0.536 mg/Kg-dry 2 11/30/2011 2:00:56 Ph
Copper 97.1 0410 0.335 mg/Kg-dry 2 1173002011 2:00:58 P
Lead 17.3 0.012 0.054 mgfKg-dry 2 1112172011 5:39:56 Pk
Nickel 44.0 0.077 0.268 mgiKg-dry 2 1113042011 2:00:59 PN
Selenium ND 0.182 0.536 mg/Kg-dry 2 1121/2011 5:38:56 P
Silver 0.633 0.089 0.268 mg/Kg<dry 2 11/2412011 5:39:56 P
Zinc 120 0.245 0.804 mggdry 2 11/30/2011 2:00:59 Pl
MERGURY IN SOIL/SEDIMENT - SWa48 7471B E245.5 SW747T1A Analyst: tr
Mercury ND 0.0412 0.142 mgg-dry 1 $1/18/2011 9:32:00 AN
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk
Organlc Matter - Walklsy Black 117 0.09 0.20 % 1 1118/2011 2:19:00 P
PERCENT COARSE MATERIAL ASTMD422 Analyst  dk
1" Gradation ND 0.05 0.10 % 1 14472011 4:55:00 Ph
2mm Gradation 0.22 0.05 0.10 % 1 111M7/2011 4:55:00 P
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: dk
% Clay 2.0 0.1 0.1 % 1 11117/2011 5:50:00 P
% Sand 96.0 0.1 0.1 % 1 11172011 6:50:00 P
% Silt 20 0.1 0.1 % 1 11117/2011 5:50:00 Ph
Soll Class SAND 1 11417/2011 5:50:00 Ph
PERCENT MOISTURE D2216 Analyst: BO
Percent Molsture 254 0.01 0.05 wi% 1 11716/2011 3:00:00 PN
Qualifiors: " "Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected belo_w the Reporting Lirmit Limit Reperling Limit
MDL  Method Detectlon Limit ND  Not Datected at the Mathod Detection Limit (MDL)

age & of 22



MSE Lab Services Date: 02-Dec-11

CLIENT: AECOM ' Client Sample ID: MIDDLE SHERMAN
Lab Order: 1111062 Tag Number:
Project: FCETL/AECOM Collection Date: 10/4/2011
Lab ID: 1111062-005B Matrix: SEDIMENT
Analyses Result MDL. Rpt.Limit Qual Unlts DF Date Analyzed
ACID VOLATILE SULFIDE-SIM, EXT. METALS AVS-SEM AVS-SEM Analyst: kgw
Sulfide 1.01 0.55 1.50 d umolesly 1 11/18/2011 9:32:00 Ab

Qualifiers: E Value above quantitation range H Holding times for preparaticn or analysis exceeded

J Analyle detecled below the Reporting Limit Limit  Reporting Limit
MDL  Method Daetection Limit NI Not Detected at the Mathod Detectlon Limit {(MDL})

age 9 of 22



MSE Lab Services

Date: 02-Dec-11

CLIENT; AECOM Client Sample ID: LOWER SHERMAN
Lab Qrder: 1111062 Tag Number:
Project: FCETL/AECOM Collection Date: 11/10/2011 11:00:00 AM
Lab ID: 1111062-006A Matrix; SEDIMENT
Analyses Result MDL Rpt.Limit Qua! Units DF Date Analyzed
ICP-MS METALS, SOLID SAMPLES SW6020 SW30508 Analyst: kgw
Aluminum 18200 4.88 155 mgKg-dry 4 11/23/2011 8:10:21 P
Arsentc 28.9 0.112 0.388 mgiKg-dry 2 1172172011 6:35:68 PN
Cadmium 0.389 0.007 0.026 myfg-dry 2 11/21/2011 5:39:56 Pl
Chromium 48.2 0.142 0.517 mgiKgdry 2 11/30/2011 2:00:58 PN
Copper 84.0 0.106 0.323 mgikg-dry 2 11/30/2011 2:00:59 PN
Lead 6.70 0.012 0.052 mg/Kgdry 2 12172011 5:36:56 Ph
Nickel 45.9 0.074 0.259 mggdry 2 14/30/2011 2:00:59 PN
Selenium NB 0.176 0.517 mafkgdry 2 11/24/2011 5:39:56 PN
Silver 0.137 0.005 0.259 4 mgKgdry 2 11/21/2011 5:38:58 Ph
Zinc 110 0.238 0776 mgigdry 2 11/30/2011 2:00:59 Ph
MERCURY IN SOIL/SEDIMENT - SWa4d6 7471B E245.5 SW74AT1A . Analyst: fr
Mercury ND 0.0455 0.157 mgig-dry 1 1118/2011 9:32:00 AN
ORGANIC MATTER-WALKLEY BLACK OM WALKLEYBLACK Analyst: dk
Organlc Matter - Walklsy Black 0.54 0.09 0.20 % 1 11/18/2011 2:19:00 PN
PERCENT COARSE MATERIAL ASTMD422 Analyst: dk
1" Gradation ND 0.05 0.10 % 4 1171712011 4:58:00 PN
2mim Gradation 0.11 Q.05 0.10 % 111712011 4:55:00 Pl
RAPID HYDROMETER (2 HOUR) MOD ASA, 15-5 MSA15-5 Analyst: dk
% Clay 2.0 0.1 0.1 % 4 11M7/2011 5:50:00 Ph
% Sand 96.0 0.1 0.1 % 1 114712011 5:56:00 P
% Silt 2.0 0.1 0.1 % 1 11/17/2014 5:60:00 PNy
Soil Class SAND 4 11A7/2011 B:50:00 Pl
PERCENT MOISTURE D2216 Analyst: BO
Percent Moisture 22.7 0.01 0.05 wi% 1 1141672011 3:00:00 Pk

Qualifiers: E Value above quantitation range H Holding times for preparation or analysis excesded

J Analyte detected below the Reporting Limit Limit  Reporting Limit

MDL  Method Detection Limit

ND  Not Detected at the Method Detection Limit (MDL)
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MSE Lab Services : Date: 02-Dec-11

CLIENT: AECOM Client Sample ID; LOWER SHERMAN

Lab Order: 1111082 Tag Number:
Project: FCETL/AECOM Collection Date: 10/3/2011
Lab ID: 1111062-0068 Matrix; SEDIMENT
Analyses : Result MDL Rpt. Limit Qual Units DF Date Analyzed
ACID VOLATILE SULFIDE-S{M. EXT. METALS AVS-SEM AVS-SEM Analyst: kgwn
Suffide 1.50 0.55 1.50 Hmotesig 1 11182011 9:32:00 AN

Qualifiers: E Value above quantitation ranga H Holding Hmes for preparation or analysis exceeded

J Analyte datected below the Reporting Limit Limit Reporting Limit
MDL  Method Detection Limlt ND  NotDetected at the Mathod Detection Limit {MDL}
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MSE Lab Services Date: 02-Dec-11
CLIENT: AECOM Cllent Sample ID: LOWER JOHNSON
Lab Order: 1111062 Tag Number:
Project: FCETI/AECOM Collection Date: 11/10/2011 14:00:00 AM
Lab 1D: 1111082-007A Matrix: SEDIMENT
Analyses _ Resuit "MDL Rpt.Limit Qual Units DF Date Analyzed
[CP-MS METALS, SOLID SAMPLES SWe020 SW3050B Analyst: kgw
Alurninum 13100 5.02 16.0 my/Kgdry 4 11/23/2011 3:10:21 P)
Arsanic 16.2 0.116 0.308 mgkgdry 2 11421/2011 5:39:58 F)
Cadmium 0.238 0.007 0.027 mgiKg-dry 2 11/2112041 5:38:56 PM
Chromium 3.5 0.146 0.533 moKg-dry 2 11£30£2011 2:00:59 PN
Copper 731 0.108 0.333 mggdry 2 11/30/2011 2:00:59 P
Lead 9,76 0.012 0.053 moiKgdry 2 11/2172011 5:39:56 PN
Nickel 27.3 0.076 0.266 mgKg-dey 2 113072011 2:00:39 Ph
Selenlum ND 0.181 0.5633 mg/Kg-dey 2 14721720111 5:38:56 Ph
Sllver 0.164 0.088 0.268 ¢ mgKgdry 2 112412011 5:3%:56 Ph
Zing 93.3 0.243 0.789 mgiKg-dry 2 © 1173072011 2:00:59 Ph
MERCURY IN SOIL/SEDIMENT -~ SW846 74718 E245.5 SW74T1A Analyst: tr
Mercury ND 0.0386 0.133 mgidgdry 1 1171872011 9:32:00 AN
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: dk
Organis Matter - Walkley Black 0.89 0.09 0.20 % 1 11182011 2:18:00 Ph
PERCENT COARSE MATERIAL ASTMDA422 Analyst: dk
1" Gradation ND 0.05 0.10 % 1 11A47/2011 4:56:00 P
2mm Gradation ND 0.05 0.10 % 11712011 4:88:00 P
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: dk
% Clay 2.0 0.1 0.1 % 1 1117/2011 5:50:00 P\
% Sand 28.0 0.1 0.1 % 1 11712011 8:80:00 PN
% St 2.0 0.1 ¢.1 % 1 14/17/2011 6:50:00 PM
Soil Class SAND 1 111772011 5:60:00 Py
PERCENT MOISTURE D2218 ‘ Analyst: BO
Parcant Molsture 24.9 0.01 0.05 wite 1 11{16/2011 3:00:00 Ph
Qualifiers: E Valus above quantitatoh ranga H ﬁulcﬁng times for preparatfon or anafysis exceeded
J Analyte detected below the Reporting Limit Limit Reporting Limit
MDL  Method Detection Limit ND  NotDetecied at the Method Datection Limit (MDL)
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MSE Lab Services Data: 02-Dec-11

CLIENT: AECOM : Client Sample ID: LOWER JOHNSON

Lab Order: 1111062 Tag Number:
Project: FCETL/AECOM Collection Date: 10/3/2011
Lab ID; 1111062-007B Matrix: SEDIMENT
Analyses Result MDL Rpt.Limit Qual Units DF Date Analyzed
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM AVS-SEM Analyst: kgw
Sulfide ND 0.55 1.50 pymolesfy 1 11/18/2011 9:32:00 AN
mall-allﬂers: E Velue above quantitation range TCTTTH Holding times for preparation or analysis exceseded
J Analyte detected below the Reporting Limit Limit Reporting Limit
MDL  Method Detsctlon Limit ND  Not Detactad at the Method Detection Limit (MDL)
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nﬁ MS3E Analytical Laboratory

F.O. Box 4078
200 Technology Way
Butts, MT 59701

Lab: 408-404-7334
- Fax: 408-404-7230
labinfo@mse-ta.com

Date: 02-Dec-11
Report Date: 02-Dec-11

QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1111062
Project: FCETL/AECOM BatchlD: 5060
Anzlyte Result RL Units SpikeLlvi % Rec Low Limit High limit RPD RPD Limit Qualifier

Sample i): 5060-PB FILTERED

Method: SW6E020 Analysls Date: 11/21/2011 6:39:66 PM

Batch ID: 5060

Arsenic 0.070 0.150 mg/Kg . J
Cadmium 0.012 0.010 © mg/Kg

Lead 0.020 6.020 mg/Kg

Selanium ND 0.200 mg/Kg .

Sliver 0.078 0.100 mg/Kg J
Sample ID: 5080-PB UNFILTERED Method: SW6020 Bafch ID: 5060 Analysis Date: 11/24/2011 5:39:56 PM
Arssnic . 0.150 0.150 my/Kg ‘

Cadmium 0.004 0.010 mg/Ky J
lead 0.022 0.020 mgiKg

Selenium ND 0.200 mglkKg

Sliver ND 0.100 mg/Kg

Sample ID: 5080-LCS Mefhod: SW6020 Bafch ID: 5080 Analysis Dafe: 11/21/2011 5:39:56 PM
Arsenle 85.9 0.300 mg/Kg 86.30 10 80 120

Gadmium 153 0.020 mgiKg 1500 = 964 80 120

Lead 44.4 0.040 mgiKg 46.30 96.0 80 120

Selenlum 39.3 0.400 mgiKg 45.20 87.0 80 120

Silver 247 0.200 mg/Kg 24,30 102 80 120

Sample ID: 1111062-007A MS Mathod: SW6020 Batch ID: 5060 Analysls Date: 11/21/2071 5:39:56 PM
Arsenic 146 0,309 mg/Kg-dry 113.6 114 75 125

Cadmium 202 0.027  mg/Kg-dry 2417 952 75 125

Lead 67.2 0.053 mg/Kg-gry 61.65 93.1 75 125

Selenium 56.8 0.533 mg/Kg-dry 60.19 943. 75 125

Stiver 331 0,288  mg/Kg-dry 32.38 102 75 125

Sample ID: 1111062-007A MSD Method: SWE020 Bafch ID: 6080 Anslysis Date: 11/21/2611 5:39:56 PM
Arsenlc 141 0.399 mg/Kg-dry 113.6 110 75 126 3.23 20

Gadmium 201 0.027  mg/Kg-dry 2117 047 75 125 0.527 20

Lead , 68.1 0.053 mg/Kg-dry 81.85 94.5 75 125 1.31 20
Salenium 58.3 0.533 mg/Kg-dry 60.19 96.9 75 125 2.70 20

Siiver 32.8 0.266 mgfKg-dry 32.38 101 75 126 0.878 20

Sample ID: 1111062-007A MST Msthod: SW6020 Baich ID: 5060 Analysls Date: 11/21/2011 5:39:56 PM
Arsenic 129 0.390  mo/Kg-dry 1136 992 75 125 12.4 20

Cadmium 198 0.027 mg/Kg-dry 2917 93.4 75 125 1.84 20

Lead 6.1 0.053 mg/Kg-dry 61.65 91.4 75 125 1.58 20

Selenium 55.3 0.533 mg/Kg-dry 60.19 91.9 75 125 2.53 20

Siiver : 33.3 0.266 mg/Kg-dry 32.36 102 75 125 0578 20

Sample ID; 5060-PB FILTERED Method: SW6020 Baleh ID: 5060 Analysls Dato: T1/23/2011 3:10.21 PM
Aluminum ND 3.00 mg/Kg

Qualifiers: NA  Sample conc, Is > 4*spike level

5 Spika Recovery cutslde accepted racovery Amits
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ln‘“': MSE Anslytical Laboratory

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

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

Date: 02-Dec-11

Report Date: 02-Dec-71

QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1111062
Project: FCETL/AECOM BatchlD: 5060
Analyte Result RL Units Spike LVl % Rec LowLimit HighLimit RPD RPD Limit Qualifier
Sample ID; 5060-PB UNFILTERED Method: SWes020 Baich ID: 5060 Analysis Dato: 11/23/2011 3:10:21 PM
Aluminum ND 3.00 mgfkg
Sample ID: 5060-LCS Method: SW6020 Batch ID: 5060 Analysis Date: 11/23/2011 3:10:21 PM
Aluminum 9920 8.00 mafkg 11250 38.2 80 120
Sample ID: 1111062-007A MS Method: SIW6D20 Baich ID: 5060 Anglysls Date: 11/23/2011 3:10:21 PM
Aluminum 28100 16.0 mg/Kg-dry 14980 100 75 125
Sample ID: 1111062-007A MSD Method: SW6020 Batch 1D: 5060 Anglysis Dato: 11232011 3:10:21 PM
Aluminum 29500 16.0 mgfKg-dry 14980 109 75 125 457 20
Sample ID: 1111062-007A MST Method: SW6D20 Batch ID: 5060 Analysis Date: 11/23/2011 3:10.21 PM
Aluminum ) 30100 16.0 mgrKg-dry 14080 113 75 125 6.57 20
Sample ID: 5060-PB FILTERED Method: SW8020 Baich ID: 5060 Anglysis Date: 11/30/2011 2:00.69 FM
Chromium 3.03 0.200 mgiKg
Copper 0.141 0.125 ma/Kg
Niekel 0.103 0.100 . moiKg
Zing 0.352 0.300 mag/Kg
Sampla ID: 5060-PB UNFILTERED Method: SW6D20 Batch 1D: 5060 Analysis Date: 11/30/2011 2:00:69 FM
Chromlurn 2.79 0.200 mg/g
Copper 0.175 0125 mgiKg
Nicket 0.068 0.100 mg/Kg J
Zing 0.332 0.300 mg/Kg )
Sample 1D: 5060-LCS Msthod: SW6020 Balch ID: 5060 Analysis Dale: 11/30/2011 2:00:59 PM
Chromium 337 0.400 mg/ig 204.0 115 80 120
Copper 71.9 0.250 mg/Kg 83.20 114 80 120
Nicke! 166 0.200 mo/Kg 163.0 114 80 120
Zing 270 0.600 mg/Kg 262.0 103 &0 120
Sample iD: 1111062-007A MS Method: SiV6020 Batch ID: 5060 Analysis Date: 11/30/2011 2:00:59 PM
Chromium 489 0.533 mg/Kg-dry 391.5 117 75 125
Copper 171 0.323 mg/Kg-dry 84.16 117 75 128
Nickal 271 0.266 mg/Kg-dry 2171 112 75 125
Zing 441 - 0.799 mg/Kg-dry 348.9 99.7 75 125
Sample ID: 1111062-007A MSD Method: SW6020 Batch iD: 5060 Analysis Date: 11/30/2011 2:00:69 PM
Chromium 515 0.533 mg/Kg-dry 3915 124 75 125 5.16 20
Copper 188 0.333 mg/Kg-dry 84.16 113 75 125 1.72 20
Nickel 276 0.266 mg/Kg-dry 217.1 115 75 125 2,03 20
Zine 449 0.799 mg/Kg-dry 348.9 102 75 125 1.69 20
Sample ID: 1111062-007A ST Method: SW6020 Batch ID: 5060 Analysts Date: 11/30/2011 2:00:58 PM
Chrommiusm 486 0.533 mg/Kgdry 391.5 116 75 125 0.795 20
Qualifiers:  NA  Sample cone. Is > 4%splke level 5

Splke Recovery outslde accepted recovery limlis
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- P.0. Box 4078 Lab: 406-494-7334 '
NS v srepesosantoy 200 Tachnology Way Fax: 406-4947230 Date: 02-Dec-11

Butte, MT 59701 labinfo@mse-fa.com Report Date: 02-Dec-11
QA/QC SUMMARY REPORT ,

Client: AECOM  Work Order: 1111062
Project: FCETL/AECOM BatchlD: 5060
Analyte Result RL Units . Spike Lvl % Rec Low Limit High Limit RPD RPD Limit Quallfiar

Sample ID: 1111062-007A MST Method: SWE020 Balch ID: 5060 Aralysis Date: 11/30/2011 2:00:69 PM
Copper 1569 0.333 ma/Kg-dry 84.16 103 75 125 7.18 20

Nickel 285 0.268 mgfKg-dry 247.1 110 75 128 2.05 20

Zine 436 0.799  mgKg-dry 348.9 982 75 125 1.24 20

QUﬂliﬁerS: NA  Sample conc, Is > 4*spike lavel s Spike Recovery outside accapted racavery limits
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. P.Q. Box 4078 Lab: 406-494-7334 )
“EE MSE Analytical Laboratory 200 Technology Way Fax: 406-494-7230 Date: 02-Dec-11

Butte, MT 59701 fabinfo@mse-ta.com Report Date: 02-Dec-11
QA/QC SUMMARY REPORT
Client: AECOM "~ WorkOrder;: 1111062
Project; . FCETL/AECOM BatehlD: 5064
Analyte Result RL Units Spika Lyl % Rec Lowlimit HighLimi{t RPD RPD Limit Quallfler
Sample ID: 5064-FB Methoo: E245,8 Batch ID: 5064 Analysls Dale: 11/16/2071 9:32:00 AM
Mearcury ND - 0,100 mg/Kg
Sample ID: LCS-5064 Method: E245.5 Bafch ID: 5064 Analysfs Date: 11/18/2011 8:32:00 AM
Mercury 14.0 0.553 marKy 16.00 87.8 80 120
Sample 1D: 1111062-002A-MS : Mothod: E2458.5 Baich ID: 5064 Analysls Date: 11/18/2011 9:32:00 AM
Mareury 18.2 1.66 mg/Kg-dry 21.40 84.9 75 128
Sample ID: 1111062-002A-MSD Method; E245.5 Batch ID; 5064 Analysis Dato: 11/18/2017 9:32:00 AM
Mercury 213 1.66 mg/Kg-dry 21.40 90.2 75 125 15.5 20
Qualifiers: ~A  Sample conc. Is > 4°spike iavel _ 8  Spike Recovery outslde accepted recovery limits

Page 17 of 22



P.O. Box 4078 Lab: 406-494-7334
l“ﬁ MSE Analytical Laboratory 200 Technology Way Fax; 406-494-7230 Date: 02-Dec-11

Butte, MT 50701 tabinfo@msa-ta.com Report Date: 02-Dec-711
QA/QC SUMMARY REPORT
Client: AECOM ' Work Order: 1111082
Projact: FCETL/AECOM BatchlD: 5079
Analyte Result RL Units Splke Lvl % Rec Lowlimit Highlimit RPD RPD Limit Qualifer
Sampla ID: T111062-0028-D Method: AVS-SEM Bafch ID: B079 Analysis Date: 11/18/2011 8:32:00 AM
Sulfide ND 1.50 pmoles/g 0 35
Sample ID: 1111062-002B-S " Method; AVS-SEM Balch ID: 5079 Analysls Date: 11/16/2011 9:32:00 AM
Suifide 1.4 1.50 ~ pmoles/g 10.59 108 80 120 )
Sample iD: 1.CS-5079 Method: AVS-SEM Balch ID: 5079 Analysis Date: 11/18/2011 9:32:00 AM
Sulfide 13.7 1.50 umoles/g 12.68 109 85 118
Semple ID: 5079-PB Mathod: AVS-SEM Batch ID: 5079 Analysls Dafe; 11/18/2011 $:32:00 AM
Sulfide .89 1.50 umoles/y ‘
Qualifiers:  NA  Sample conc. Is > 4%spike level S Splke Recovery outside accepted recovery limits
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P.O. Box 4079 Lab: 406-494-7334 _ '
nﬁ MSE Analytios! Laboratory 200 Technology Way Fex: 406-494-7230 Date: 02-Dec-71

Butte, MT 89701 labinfo@mse-ta.com Report Date: 02-Dec-11
QA/QC SUMMARY REPORT -
Project: FCETI/AECOM _ BatchlD: R18192
Analy‘le Result RL Units Splke Lvi % Rec LowLimit HighLimit RPB RPD Limit Qualifier
Sample (D: 1111062-006A-D Method: ASTMPA422  Bateh ID: R18192 Analysls Date: 11/17/2011 4:55:00 PM
1" Gradation ND 0.10 % 0 35
2mm Gradation 0.13 0.10 % 12.9 35 .
Qualifiers: A sampleconc. s > 4*spike lavel 8  Spike Recovery outside accepted recovery limits
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, P.O. Box 4078 Lab: 406-494-7334 .
"EE MSE Ansiytical Laborafory 200 Technology Way Fex: 406-494-7230 - Date: 02-Dec-11

Butte, MT 59701 labinfo@mse-fa.com Report Date: 02-Dec-11
QA/QC SUMMARY REPORT ,
Client: AECOM Work Order: 1111062
Project: FCETL/AECOM ' BatchlD;: R18203
Analyte Result RL Units Spike Lvl % Rec LowLlimit HighLimit RPD RPD Limit Qualifier
Sample 1D 1171062-004A-D Method: MSAT5-5 Batch 1D: R18203 Analysis Date: 11/17/2011 5:50:00 PM
% Clay 10.0 0.1 % 0 35
% Sand 86.0 0.1 % o 35
% Silt 4.0 0.1 % 0 35
Soil Class LOAMYSAND
Qualifiers:  Na  Sample conc. Is > 4%spika level .8  Splke Recavery outside accepled racovery limils
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‘ _ P.O. Box 4078 Lab: 406-494-7334
nﬁ MSE Analytical Laboratory 200 Technology Way Fax: 406-494-7230 Date: 02-Dec-11

Butte, MT 69701 labinfo@mse-ta.com Report Date: 02-Dec-11
QA/QC SUMMARY REPORT 7
Client: AECOM  Work Order: 1111062
Project: FCETL/AECCM BatchlD: R18208
Analyte Result RL Units Spikelvl %Rec Low Limit High Limift RPD RPD Limit Gualifier
Sample ID: 1111062-002A-D ‘ Method: OM_WALKLE Balch iD: R18208 Anglysis Date: 11/18/2011 Z:19:00 PM
Organic Matter - Walkl 2.29 0.20 % 11.9 35
Sample ID; LCSQAST71 Mathod: OM_WALKLE Batch ID: R18208 ‘Anstysls Date; 11/15/2011 2:19:00 PM
Organic Matter - Walkl 0.55 0.20 % 0.5085 92.9 70.7 109
Sample ID: PB Method: OM_WALKLE BalchID: R18208 Analysls Date: 11/16/2017 2:19:00 PM
Organic Matter - Walkl ND 0.20 %
Qualifierst  mA  Sampla conc. Is > 4spike level S Splke Recovery outslde acceptad recovery limits

Page 21 of 22



 P.0. Box 4078 Lab: 406-494-7334 ) '
nﬁ MSE Analytical Laboratory 200 Technology Way Fax: 406-494-7230 Date: 02-Dec-11

Butte, MT 59701 labinfo@mse-ta.com Report Date: 02-Dec-11
QA/QC SUMMARY REPORT ,
Client: AECOM Work Order: 1111062
Project: FCETIL/AECOM . BatchlD: R18241
Analyte Result ‘ RL Units Splkelvi % Rec Lowlimit HighbUmit RPD RPD Limit Qualifier
Semple .’D: 1111062-001A-D Method: D2216 Bateh ID: R18241 Analysis Date: 11/16/2011 3:00:00 PM
Percent Moisture 4.9 0.05 wit% 214 35
Sampie ID: 1111062-007A-D Method: D2216 Batch ID: Ri8241 Anglysis Date: 11/16/2011 3:00:00 PM
Percent Malsture 25.8 0.05 wit% 3.45 35
Qualifiers:  NA  Sample conc. Is > 4%spike lsve! ' S . Spike Recovery ouiside acceplad recovery limits
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MSE Lab Services

Sample Receipt Checklist

Client Name AECOM_INC Date and Time Received: 1171 52011 11:32:02 AM

Work Crder Number 1111062 ReptNo: 1 Recelved by kaw

COC_ID. olerll:

N— A N I M/ 11l
Signature - I Date Inlfals ll VT Date

Matrix: Carrier name  FedEx

Shipping containar/coolar in good condition? Yes No (] Not Present [}

Custody seals infact on shippping container/cooler? Yes No[l  NotPresent [

Custody seals intact on sample bottes? Yes [ No [] NotPresent W]

Chaln of custody present? Yes WA No ]

Chain of custody signed when relinquished and received? Yes [ No (1

Chatn of custody agrees with sample labels? Yes [l No [

Samples in proper container/bottie? Yes Ne [

Sample containers intact? Yes W] No (]

Sufficient sample volume for Indfc_ated test? Yes Mo []

All samples recelved within holging time? Yes b/l No [

Container/Temp Blank temperature In compliance? Yes [ No

Water - VOA vials have zero headspace? No VOA vials submitted Yes [] No (7

Water - pH acceptable upon recelpt? Yos ]

Ne (] fank (] )
adpustec? N G Checked by ;gg_”/ i/ “
e ymatdy

Any No and/or NA {not applicable) response must be detgiled in the comments section ba

Client contacted Date contacted: Person contacted
Contacted by: Regarding:

Comments: TEMP = 7.4 - SEDIMENT SAMPLES

Corrective Action '

Page ]l of 1



Tuesday, September 25, 2012

neE=s

Analytical Laboratory
Rami Naddy

AECOM
4303 W Laporte Ave
Fort Colling, CO 80521

RE: 60225262-058 Work Order: 1207139
Dear Rami Naddy:

MSE Lab Services received 8 sample(s) on 7/25/2012 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,

Sara Ward

Laboratory Manager

406-494-7334

Enclosure

P.O. Box 4078 Lab: 406-494-7334
nﬁ MSE Analytical Laboratory 200 Technology Way Fax: 406-494-7230

Bufte, MT 59701 labinfo@mse-ta.com

CI R i B Cl

H




MSE Lab Services

Date: 25-Sep-712

Cllent Sample ID: LSH (#25942)

GLIENT: AECOM

Lab Order: 1207139 Collection Date: 7/3/2012

Project; 60225262-058

Lab ID: 1207139-001 Matrix: SEDIMENT

Analyses Result MDL RptLimit Qualifler Units DF Date Analyzed

AVS-SEM METALS AVS-SEM SW3005A Analyst:

Cadmium 0.00137 0.00002 0.00010 umoleslg 1 9132012 12:12:08 PM

Copper 0.2112 0.00020 0.001{_}0 pmoleslg 9 971312012 12:12:08 PM

Lead - ‘ 0.01701 0.00001 0.00010 unoleslg 1 9/18/2012 12:12:08 PM

Nickel 0.04684 0.00001 0.00010 pmelesly 1 9/13/2012 12:12:08 PM

Simultaneously Extracted Metal: 0.6376 0.00051 0.00191 Wmolesfg 1 971312012 12:12:08 PM

Zinc 0.3611 0.00050 0.00100 pmolesly 1 813/2012 12:12:08 PM

PERCENT SOLIDS A2540G Analyst: dkijr

Percent Solids 70.6 0.01 0.1 % 1 8£21/2012 3:40:00 PM

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

Suifide ND 0.55 1.50 ymolesig 1 8/29/2012 8:00:00 AM
Qualifiers: E Value above quantitaiion ranga H Holding times for preparation or analysis exceeded

J Analyle detecied below the Reporting Limit Limit  Reporting Limit

MDL  Method Detection Limit

ND  Not Detecled at the Method Detection Limit {MOL)

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

“E MSE-TA Analylical Laberatory 200 Technology Way = - Fax: 406-494-7230
Bufte, MT 59701 labinfo@mse-ta.com

Page 1 of 10



MSE Lab Services Date: 25-Sep-12

CLIENT: AECOM Client Sample ID: MSH (#25943)
Lab Order; 1207139 . Collection Date; 7/3/2012
Project: 60225262-058
l.ab ID: 1207139-002 Matrix: SEDIMENT
Analyses Result MDL RpfLimit Qualifier Unlts DF Date Analyzed
AVS-SEM METALS . AVS.SEM SW3005A - Analyst: 1]
Cadmium 0.00070 0.00002 0.00010 pmolesly 1 91312012 12:12:08 PM
Copper 0.2810 0.00020 0.00100 pmolesfy 4 9/13/2012 12:12:08 PM
Lead 0.03112 0.00001 0.00010 wmolesly 1 8/13/2012 12:12:08 PM
Micke! 0.05961 0.00001 0.00010 pmolesly 1 9132012 12:12:08 PM
Simultansously Extracted Metal: 0.6320 0.00051 0.00191 pmolesfy 1 0/13/2012 12:12:08 PM
Zinc 0.2585 0.00050 0.00100 pmclesly 1 9/13/2012 12:12:08 PM
PERCENT SGLIDS A2540G ‘ Analyst di/jr
Percent Sollds B4.8 0.01 0.1 % 1 812112012 3:40:00 PM
ACID VOLATILE SULFIDE-SIM, EXT. METALS AVS.SEM Analyst: jo
Sulfide 0.93 0.55 1.50 J pmolesly 1 8/20/2012 8:00:00 AM

Qualifiers: E  Value above quantitation range H Holding imes for preparation or analyss exceeded

J  Analyte detected below the Reporting Limit Limit  Reporting Limit
MDL  Method Detection Limit ND  NotDetected at the Method Datection Limk (MDL)
“ P.O. Box 4078 Lab: 406-494-7334
MSE-TA Analytical Laboratary 200 Technology Wa Fax: 406-494-7230
EE dy Way Page 2 of 10

Butte, MT 59701 labinfo@mse-ta.com



MSE Lab Services

Date: 25-Sep-12

CLIENT: AECOM Client Sample ID: USC (#25935)

Lab Order: 1207139 Collection Date: 7/2/2012

Project: 80225262-058

Lab ID: 1207139-003 Matrix: SEDIMENT

Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed

AVS-SEM METALS AVS-SEM SW3005A Analyst: ]

Cadmium 0.00192 0.00002 0.00010 Hmolesly 1 9/13/2012 12:12:08 PM

Copper 0.08115 0.00020 0.00100 ymolesiy 1 913/2012 12:12:08 PM

tead 0.00379 0.00001 0.00010 umolesig 1 9/13/2012 12:12:08 PM

Nickei 0.05208 0.00001 0.00010 pmolesly 1 8/13/2012 12:12:08 PM

Simultaneously Extracted Metal: 0.4368 0.00051 0.00191 pmolesfg 1 913/2012 12:12:08 PM

ZIng 0.2079 0.00080  0.00900 pmolesly . 1 8/13/2012 12:12:08 PM

PERCENT SOLIDS A2540G Analyst: dkijr

Percent Solids 78.8 0.01 0.1 % 1 821/2012 3:40:00 PM

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

Sulfide 138 0.55 1.50 4 umolesly 4 B126/2012 £:00:00 AM
Qualifiers: E  Value above quantitation range H Holding times for preparation or analysis exceeded

J Analyte detectad below the Reporting Limit
MDL  Method Detectinn Limit

Limit  Reporting Limit
ND  NotDefected at the Method Deteclion Limit {MDL)

nﬁ MSE-TA Analytical Laboratory

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

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

labinfo@mse-tz.com Page 3 of 10



MSE Lab Services

Pate: 25-Sep-12

Client Sample ID: EFSC (#25037)

CLIENT: AECOM

Lab Order: 1207139 Collection Date:

Project: 60225262-058

Lab ID: 1207139-004 Matrix: SEDIMENT

Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed

AVS-SEM METALS AVS-SEM SW3005A Anaiyst: tj

Cadmium 0.08480 0.00002 0.00010 umalesig 9 911512012 12:12:08 PM

Copper 0.3021 0.00020 0.00100 pmolesly 1 81132012 12:12:08 PM

Lead 0.00944 0.00001 0.00010- umelesfy 1 9M3/2012 12:12:08 PM

Nickel 0.5185 0.60001 0.00010 pmalesly 1 91372012 12:12:08 PM

Simultanecusly Extracted Mstal: 7.827 - 0.00051 0.00191 wmolesfg 1 913/2012 12:12:08 PM

Zinc 6.931 0.00050 £.00100 umolesly 1 9/48/2012 12:12:08 PM

PERCENT SOLIDS A2540G Analyst: dkfjr

Percent Solids 72.3 0.0t 0.1 % 1 812112012 3:40:00 PM

ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM Analyst; jo

Sultide 1.10 0.55 1.50 J pmolesfg 1 8/20/2012 8:00:00 AM
Qualifiers: E Value above quantitation range H Holding times for preparation or analysls ex¢eeded

J Analyte detected balow the Reporting Limit
MOL  Method Detection Limit

Limit  Reporting Limit
ND  Not Detacted ot the Method Detection Limit (MDL)

nﬁ MSE-TA Analytical taboratory

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

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

labinfo@mse-ta.com Page 4 of 10



MSE Lab Services | ~ Date: 25-S0p-12

CLIENT: AECOM - Client Sample ID: LJH (#25941)
Lab Order: 1207139 Collection Date: 7/2/2012
Project: 60225262-058
Lab ID: 1207139-005 Matrix: SEDIMENT
Analyses Resuit MDL RptLimit Qualifier Units DF Date Analyzed
AVS-SEM METALS AVS-SEM SW3005A Analyst: fj
Cadmium ' 0.00101 €.00002 0.00010 pmolesflg 1 8/13/2012 12:12:08 PM
Copper 0.3437 0.00020 0.00100 umolesfy 1 9/13/2012 12:12:08 PM
Lead 0.02684 0.¢0001 0.00010 pmolesly 4 9M3/2012 12:12:08 PM
Nickel 0.03198 0.00001 0.00010 pmolesfy 1 9/13/2012 1211208 PM
Simultansously Extracted Metat 0.6427 0.00081 0.00191 Hmolesfy ¢ 9/13/2012 12:12:08 PM
Zinc 0.2393 0.00050 0.00100 pmoles/y 1 9/13/2012 12:12:08 PM
PERCENT SOLIDS A2540G Analyst: dkljr
Percent Sotids 80.8 0.01 0.1 % 1 8/21/2012 3:40:00 PM
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS.SEM ‘ Analyst: jo
Sulfide 1.05 0.55 1,50 | J pmnclesfy 1 8/20/2012 8:00:00 AM
Qualifiers: E Valua above quantitation range H Holding thmes for preparation or analysis exceeded
J Analyte detected below tha Reporting Limit Limit  Reporting Limit
MOL  Method Defection Limit ND  Not Detected at the Method Detection Limit (MDL)
P.Q. Box 4078 Lab: 406-494-7334¢
II‘:‘E MSE-TA Analylical Lzboratory 200 Technology Way Fax: 406-494-7230

Butie, MT 59701 labinfo@mse-fa.com Page & of 10



MSE Lab Services Date: 25-Sep-12

CLIENT: AECOM Client Sample ID; LSLA (#25936)

Lab Order: 1207139 Collection Date: 7/3/2012

Project: 80225262-058 :

Lab ID: 1207139-006 Matrix: SEDIMENT

Analyses Result MDL RptLimit Qualifler Units DF Pate Analyzed

AVS-SEM METALS AVS-SEM SW3005A Analyst: ti

Cadmium 0.00873 0.00002 0.00010 umolesfg 1 89M3/2012 12:12:08 PM

Copper 0.1204 0.00020 0.00100 umoles/g 1 9/13/2012 12:12:08 PM

Lead 0.01162 0.00001 0.00010 pmolesfg 1 9/13/2012 12:12:08 PM

Nickel 0.07371 0.00001 0.00010 wmolesfy 1 - 8/13/2012 12:12:08 PM

Simultaneocusly Extracted Metal: 1.049 0.00051 0.00191 umoleslg 4 9/13/2012 12:12:08 PM

Zinc i 0.8376 0.00050 0.00100 umolesfy 1 9372012 12:12:08 PM

PERCENT SOLIDS A2540G ‘ Analyst: dklir

Parcent Solids 77.4 0.0 0.1 % 1 812112012 3:40:00 PM

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

Sulfida 0.99 0.55 1.60 J pmoleslg 1 8129/2012 8:00:00 AM
Qualiflers: E Value above quantitation range H Holding times for preparation or analysls exceeded

J Analyte detacted below the Reporting Limit
MDL  Method Detection Limit

Limit  Reporting Limit
ND  Not Detected at the Method Detection Limit (MDL)

IIEE MSE-TA Analytical Latwratory .

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

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

labinfo@mse-ta.com Page 6 ¢f 10



nﬁ MSE Anaiytlcal Laboratory

P.Q. Box 4078
200 Technology Way

Lab: 406-454-7334

Fex: 406-494-7230 Date: 25-Sep-12

Bults, MT 59701 labinfo@mse-ta.com Report Date: 25-Sep-12
QA/QC SUMMARY REPORT
Client; AECOM Work Order: - 1207139
Project: 60226262-058 BatchiD: 5937
Analyte Result RL Unlts Splke Lvl % Rec LowLimit HighLimit RPD RPD Limit Qualifier
Sample ID: X-PB-5937 Method: AVS-SEM Baleh ID: 5937 Analysls Dats: 9/13/2012 12:12:08 PM
Cadmium ND 0.00010 Hmoles/g :
Copper C.00079 0.00100 umoles/g : Jd
Lead 0.00009 0.00010 pmoles/g J
Nickel 0.00074 0.00010  pmolesig '
Simultaneously Extract  0.05240 0.00191 pmoles/g
Zing 0.05078 0.00100 pmolas/g
Sampls ID: PB-5937 Method: AVS-SEM Balch ID: $937 Analysis Date: 9/13/2012 12:12:08 PM
Cadmium ND 0.00c10 Kmoles/g '
Coppat 0.00050 0.00100 [moiasfg J
Lead 0.00001 0.00010¢  pmolesig '
Nickel 0.00055 0.00010 Hmotes/g
Simultaneously Extract  0.00500 0.00101 Mmolesfg
Zing 0.00393 0.00100 umoles/g
Sample 1D; LCS5-5937 Method: AVS-SEM Batch iD: 5937 Anglysls Date: 6/13/2012 12:12:08 PM
Cadmium 0.08513 0.00010 wmolas/g 0.08900 95.7 80 120
Copper 0.1801 0.00100 umoles/g 0.1570 120 80 120
Lead 0.05578 0.00010 pmoles/y 0.04800 - 118 80 120
Nickel 0.2018 0.00010 umoles/g 01700 © Mg 80 120
Simultaneously Extract  0.7109 0.00191 Kumaolesfg 0.6170 115 80 120
Zinc 0.1780 0.00100 umolesfy 0.1530 117 80 120
Sample ID: 1207139-0024-D Method: AVS-SEM Balch ID: 5937 Analysls Date: 9/13/2012 12:12:08 Fi
Cadmium 0.00081 0.00010 Kmoles/g 15.7 20
Copper 0.2736 0.00100 pmoles/g 2.68 20
Lead ) 0.02635 0.00010 Hmoles/g 16.6 20
Nickel 0.04883 000010 pmales/g 19.9 20
Simultansously Extract  0.5976 0.00191 pmalesty 5.60 20
Zing 0.2480 0.00100 umolesfg 4.56 20
Sample ID: 1207139-0024-MS Method: AVS-SEM Bafch ID: 5937 Analysfs Dale: 9/13/2012 12:12:08 PM
Cadmium 0.06259 0.00010 umolesfg  , 0.08278 74.8 76 125
Copper 0.4481 0.00100 Humoles/g 0.1480 113 7o 125
Lead ‘ 0.07830 0.00010 Hmoles/g 0.04464 108 75 1258
Nicket 0.2381 0.00010 pmolesfy 31581 113 75 125
Simuitaneously Extract 1.244 0.00181 umoles/g 0.6739 107 5 125
Zing 0.4176 0.00100  pmoles/lg  0.1423 111 75 125
Sample ID: 12071 39-002A-MS.Q Methad: AVS-SEM Batch ID: 5937 Analysis Date: 91372012 12:12:08 FM
Cadmlum 0.06279 0.00010 pmoles/g 0.08278 75.0 75 125 0.327 20
Copper 0.4282 0.00100 umoles/g 0.1460 101 75 125 4.09 20
Lead 0.07650 0.00010 pmoles/g 0.04464 884 75 125 4.90 20
Qualifiers:  a Samnple con. Is > 4*spike level © 5 Splke Racovery outside accepted recovery fimits

Page 7 of 10



P.Q. Box 4078 Lab: 406-494-7334
Date: 25-Sep-12

.nss MSE Anelytical Leboratory 200 Technology Way Fax: 406-494-7230
Bufts, MT 53701 labinfo@mse-ta.com Report Date: 25-Sep-12
QA/QC SUMMARY REPORT |
Client; AECOM : Work Order: 1207139
Project: 60225262-058 BatchlD: 5837
Anglyte Resuit  RL Units Splke Lvl % Res LowLimit Highlimit RPD RPD Limit Qualfler
Semple ID: 1207139-002A-MSD Method: AVS-SEM Batch ID; 5937 Analysis Date: 9/13/2012 12:12:08 PM
Nickal 0.2249 0.00010 pmolas/g 0.1681 105 75 125 573 20
Simultanecusly Extract 1.189 0.00191 Hmotes/g 0.573¢ 97.1 75 125 4.45 20
Zinc 0.3880 0.00100 umoles/g 0.1423 97.3 75 125 4.81 20
Quallfiers:  na Sample cone. Is > 4*spike level 8§  Spike Recovery outside accepted recovary timits

Page 8 of 10



P.0. Box 4078 Lab: 406-494-7334
I“:‘E MSE Analytical Laboratory

200 Technology Way Fax: 406-494-7230 Date: 25-Sep-12
Bufte, MT 59701 labinfo@mse-ta.com Report Date: 25-Sep-12
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1207139
Project: 60225262-058 BatchlD: R20694
Analyte Rasult RL Units Spkelvl % Rese LowLimit HighLimik RPD RPD Limit Qualifler
Sample ID: 1207139-007A Methad: A2540G Bafch ID: R20694 Analysis Date: 8/21/2012 3:40:00 P44
Percant Solids 79.4 0.1 % 0.251 35

Qualifiers: s Sample cone. Is > 4*spike lavel 8 Spike Recovery outside accepled recovery Bmits

Page 9 of 10



P.0. Box 4078 Lab: 406-494-7334
ISR wse oty 200 Technology Wy Fex: 406-494-7230 Date: 25-Sep-12

Butta, MT 59701 lebinfo@msa-ta.com Report Date: 25-Sep-12
| QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1207139
Project: 60225262-058 \ BatchlD: R20853
Analyte . Resuilt RL Units Spike Lvi % Rec LowLimit HighLimit RPD RPD Limit Quafifier
Sample ID: 1207139-002A-D Method: AVS-SEM Batch |D: R20853 Analysls Dalo: 8/20/2012 8:00:00 AM
Sulfide 0.83 1.50 pmolesfy : 0 35
Sampie ID: 1207139-003A-8 Method: AVS-SEM Batch ID: R20853 Anelysls Dals: 8/29/2012 8:00:00 A\
Sulfide 9.85 1.50 umolesig 10,64 78.8 B0 120 '
Sampla ID: LCS-WC 2634 Method: AVS-SEM Batch ID: R20853 Analysls Dato: 8/20/2012 8:00:00 AM
Sulfide 3.63 1.50 umoles/g 4.184 868 85 105
Sempls ID; PB Method: AVS-SEM Baich iD: R20853 Analysis Date: 8/29/2012 8:00:00 AM
Sulfide’ _ ND 1.50 pmoles/y
Qualiffers: N Sample conc. Is > 4*spike level §  Splke Recovery outslde accepted racovery limits
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A=COM

GHAIN OF CUSTODY RECORD

/&07/5‘7 Paga_j___ur__l_
Cllent/Project Name: Project Location: Suking Lesprvallg
Analysls Requested P —Plasllo 1-HoLa
058 Feeriascon i iR
. . . -Von - )
Projact Number; Flold Logbook No.: 0  othr y ;“ I\l}l:gn} z“}mc_
£ E="EACHE 42
Sampler (Print Neme)/(Affillation); Chaln of Custody Tape Nos.: 8- 28203, 4°
Malrix Codes:
CAY ﬁ-’f\'\’ ”-?)9.(9@, DW — Drinking Waler 8 ~ Spil
O~ et <b_ Sadtnt
. . N [t ar - 1
Slgnature: Seand Results/Report to: TAT: g_\;v-sms::::.wmar oo - Sadnie
~ Sloim Waler A-Alr
Rarel Nacddy @acoin com | od - v (-t
C| G b
Sample
Flald Sample No./denlifization Date Time § g (ginzzmr:{) Matrix Pregery, F:::::g d & :‘%b Remarks
| LS (e 25q4 ) Halz | Lk Yot Glugs, | B \ce X o0 |
(B 25aU3Y) | Hals X A
LO¢ (& aBa3E) Fahaa X Lia
BEsc (& 25935 i, % ot
Ly (#e25941) Ha2liz X )
WSLh e 25926)  |3sln | VW v v o] X

Rellnquished by: {Print Name)(Aftilialon)

Ol E:\\‘rm Mted\‘\m\'\ (hacon)

Date: '-’ﬂ 3-'4“2. (Ecalved ! {Prin Namu)l(.t\iﬂllf&onj

Date: ?,/ O? Dy}' , Analytical Laboratory {Doslinalien):
: A

Signature:

Sighature:

ime: |- Thme: 4
Sighalure: Lol Time: | 2emy S 1330
Rellnqulshed by: (Print NomayAtTlation) Date: Date:
: Tima:
Signalure: Time Signature:
Relinquished by: {Prin NemeyAmiation} Date: Reoaived by: (Print Nama yiafllallony Date:
Tima: Time:

Sample Shipped Via:

ups é V\ Courler  Other

Temp blank

Yes No

Q GRM’IIICS'FOR“S\CMmdMIM[ICOMIWMCWM; FLColing 10,0808

SUen

et

52449

eﬂéd r‘ig%o. ND




MSE Lab Services

Client Name AECOM_ING

Sample Receipt Checkiist

Date and Time Recelved:

Work Order Number 1207139 ReptMo: 1

HERST,

Recaived by BO

_ Signature Date \
Matrix: Carrier name  Priorty US Mali
Shipping contalner/cooler in good condltion? Yes WV No [ Not Present  []
Custody seals Intact on shippping confainer/cooler? Yes V) No [] NotPresent ]
Custody seals Intact on sample botles? Yes [J No [ Not Present
Chaln of custody present? ‘ Yeos M Mo [
Chain of custody signed when reflinquished and recelved? Yes V) No []
Chalin of custody agrees with sample fabels? Yes No []
Samples in proper container/bottie? Yes No [
Sample containers ntagl? Yes W Na []
Sufficlent sample volums for Indicated test? Yos M| No (]
All samplas recelved within holding time? Yes No [
ContalnerTemp Blank femperature in compliance? Yos No [J
Water - VOA vials bave zero headspace? No VOA vials submitted (] Yes [ No[]
Water - pH aceeptable upon recaipt? Yes [} No [] Blank [] _
Adjusted? N Checked by Zg ; 72 2/ IOl

Seol ment,

Any No and/or NA {not applicable) response must be detalled In the comments section be

COC_Ip: oolerD:
Cheacklist completed by é'&(} Ww

71262012 1(30:00 PM

N _Igﬁw!au{l 3

Person contacted

Cllent contacted Date contacted:
Contacted by: - Regarding:
Comments: TEMP = 1.2 DEGREE C - COOLER ON ICE,
Corrective Actlon '

Page1 of 1




| et 4 4
- AZCOM
Environmental Toxicology :

4303 West LaPorte Avenue, Fort Collins, Colorado 80%521-21584
T 970.416.0916 F 970.490.2963 www.ascom.com

September 27, 2012

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

Juneau AK 99801

Subject: Results of Hyalella azteca sediment toxicity test

Dear Mr. Eppers:

Attached is a copy of the report for the sediment toxicity test conducted with Hyalella azteca
using sediment collected from six different sites. There were no statistically significant survival or
growth effects in any of the six 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,

pz

Andrea Sternenberger, M.S. ami B. Naddy, Ph.D.

Data Analyst Study Director / Environmental Toxicotogist
andrea.sternenberger@aecom.com rami.naddy @aecom.com
Attachment:

60225262-058-(084-089)

AECOM Environment



Coeur Alaska, Inc.
Juneau, Alaska

hronic Toxicity of
lella azteca

Prepared by

AZCOM

AECOM Environment
Environmental Toxicology
Fort Collins, CO

60225262-058-(084-089)
September 2012



AZCOM

Report of Short-Term Chronic Toxicity of Whole Sediment to Hyalella azteca

Project IDs: 60225262-058-(084-089)
September 2012

Sponsor and Laboratory Information

Sponsor

Coeur Alaska Inc.
Kensington Mine
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 Andrea Sternenberger, M.S. (970) 416-0916
email: andrea.sternenberger@aecom.com
Test Information

Test Short-term chronic screening toxicity test of sediment
Basis USEPA (2000) and ASTM (2009)
Test Protocol HA3AK.TIE058.007
Test Period August 10, 2012 @ 1510-1530 to August 20, 2012 @ 0830-1215
Test Length 10 days
Species Hyalella azteca

Test Material

Whole sediment

Sediment ID

Sample ID AECOM Laboratory ID
LJH 25938, 25941
LSH 25939, 25942
MSH 25940, 25943
uscC 25932, 25935
LSLA 25933, 25936
EFSC 25934, 25937

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 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 60225262-058-(084-089)

Sediment Collection and Receipt

Sample ID | Collection Date and Time AECOM No.* g:éii?)ft A;rrie\?;r'(:g)b
LJH 07/02/12 @ 1200 25938 07/20/12 17.1
LSH 07/03/12 @ 1100 25939 07/20/12 17.1
MSH 07/03/12 @ 1200 25940 07/20/12 17.1
usc 07/02/12 @ 0900 25932 07/20/112 19.6
LSLA 07/03/12 @ 0900 25933 07/20/112 19.6

EFSC 07/10/12 @ 1400 25934 07/20/112 19.6

#Upon sample receipt, each 1-gallon sample container of sediment was assigned a different sample number than
the 4-0z glass jar of the same sediment sample designated for AVS analysis. The number assigned to the 1-
allon sample container used for sediment testing will be used for reporting purposes.
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, was prepared in the laboratory. The composition of the
formulated sediment is given in the following table (Kemble et al. 1999).

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 0.15

Total 1545.95

Initial Overlying Water Characterization

Batch No H Hard. Alk. Spec. Cond. TRC NH5-N cr
| P (mg/L)? (mg/L)? (uS/cm) (mg/L)" (mg/L) (mg/L)
10425 8.1 92 60 457 0.03 <1.0 50.2

® As CaCO3
® Total residual chlorine

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



AECOM Environment 60225262-058-(084-089)

Test Sediment Preparation

Sample ID Date Homogenized Time Homogenized
Sand Control 1015-1018
Formulated Sediment 1010-1013
LJH 1029-1032
LSH 1107-1110
August 9, 2012
MSH 1017-1024
uSsC 1102-1107
LSLA 1106-1109
EFSC 1040-1043

Note: The formulated sediment was homogenized with overlying water on August 6, 2012 from 1459 to 1502 and held at 4°C. On
August 8, 2012 the wetted control sediment was placed at 25°C overnight prior to test setup. Sediment was re-homogenized prior
to addition to test chambers.

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

Static sediment with continuous replacement of overlying
water
10 days

Continuous renewal (flow-through)?

Test Type

Test Duration

Overlying Water Delivery
System

Test Endpoints

Test Chambers

Survival, dry weight per original and surviving organism
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

@ Continuous replacement via a drip system

® The instantaneous temperatures in overlying water fell below the lower limit of 22°C but did not exceed the 3°C
differential on Day 6 in the sand control and test sediments (USC and EFSC only), and on Days 5 and 8 in one

test sediment (EFSC) (temperature measured in one replicate per treatment each day).

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited

Page 3 0of 8



AECOM Environment 60225262-058-(084-089)

Test Organism

Species and Lot Number Hyalella azteca, FCETL Lot 12-022

Age 9 — 11 days

Size (pre-test wt.) 0.018 mg/organism (mean)

Source Aquatic BioSystems (ABS), Fort Collins, CO

Overlying Water Moderately Hard Reconstituted Water with added chloride _
(50.2 and 50.1 mg/L) as NaCl, RW # 10425 and 10438, respectively

Reference Toxicant Testing | Initiated August 10, 2012 using sodium chloride (NaCl)

TEST RESULTS

Biological Data — Survival and Dry Weight

Dry Weight (mg)
Sample ID Percent Survival Per original Per surviving
organism organism
Sand Control 97.5 0.084 0.086
Formulated Sediment 91.2 0.057 0.063
LJH 95.0 0.070 0.074
LSH 98.8 0.088 0.089
MSH 92.5 0.075 0.082
uUsC 98.8 0.082 0.083
LSLA 98.8 0.095 0.096
EFSC 96.2 0.060 0.062

Note: None of the test sediments had any statistically significant reductions in survival or growth relative to the
formulated sediment. See Appendix B for test data sheets

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



AECOM Environment 60225262-058-(084-089)

Analytical Data

Parameter Sample Identification
Sand | Form. Sed. | LJH | LSH |  MSH | Usc | LSLA | EFsC?
Metals (mg/kg-dry)b
Aluminum 181 609 13,100 17,900 18,800 20,300 13,600 15,300
Chromium 4.25 8.25 35.5 514 48.1 125 32.0 38.9
Zinc ND ND 97.3 128 124 134 200 1,490
Arsenic ND ND 12.8 24.3 56.1 14.4 9.31 24.0
Cadmium 0.073 0.072 0.250 0.578 0.269 0.776 1.22 23.2
Copper 0.324 0.783 76.8 79.1 87.5 554 50.7 159
Lead 0.165 0.380 9.45 8.43 11.3 4.05 8.45 14.2
Nickel 0.511 0.820 23.4 40.2 39.3 78.4 43.2 153
Selenium ND ND ND ND ND 0.606 ND 0.934 J
Silver ND ND 0.342 0.289 0.225J 0.132 J 0.145J 0.513 J
Mercury ND ND 0.119J 0.0681 J 0.0581 J 0.0625 J 0.0994 J 0.327 J
Particle Size (%)°
Clay ND 10.0 8.0 4.0 4.0 2.0 2.0 40.0
Sand 96.0 86.0 92.0 96.0 96.0 98.0 98.0 26.0
Silt 4.0 4.0 ND ND ND ND ND 34.0
Texture Sand Lg:::jy Sand Sand Sand Sand Sand Clay
Coarse Material (2 mm) ND ND ND 0.09J 0.44 0.32 0.13 ND
TOC (%-d ry)d ND 28.7 1.19 0.82 1.05 3.74 1.67 16.7
Acid Volatile Sulfide
(umoles/g) NM NM 1.05J ND 0.93J 1.35J 0.99J 1.10J
On one analytical report included in Appendix C, the sample ID for this site is labeled as “EFSA”; however, the correct sample ID is "EFSC”.
® As, Cd, Cr, Cu, Pb, Ni, Se, and Ag by SW-846 Method 6020; Al and Zn by SW-846 Method 6010B; Hg by SW-846 7471B (USEPA 1986)
¢ Particle size was determined using ASTM Method D422 and Modified ASA 15-5
4 TOC was determined using the Walkley Black Method
J = The concentration was below the reporting limit but above the method detection limit
ND = Not detected at the method detection limit
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



AECOM Environment 60225262-058-(084-089)

Total and Total Volatile Solids

Sample ID Percent Total Solids?® Percent Total Volatile Solids”

Sand 95.90 0.108
Formulated Sediment 86.96 6.97
LJH 77.67 2.55

LSH 78.55 3.05

MSH 77.09 4.10

uscC 79.58 2.90

LSLA 79.22 3.37

EFSC 23.72 28.54

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:j) (ngO/L) (Cg/r;(rjn.) T(?En)g as N (mg/L as (mg/L asy

- H (mg/L) CaCO0,) CaCO0,)
Sand Control 8.0-8.3 | 6.3-6.9 | 475-496 | 21-23 <1.0 94-100 61-65
Formulated Sediment | 8.0-8.3 | 5.4-6.6 | 512-524 | 22-23 <1.0 114-116 65-81
LJH 7.7-81 | 5.8-6.5 | 452-517 | 22-23 <1.0 92-106 56-61
LSH 7.8-8.2 | 5.9-6.6 | 481-580 | 22-23 <1.0 106-124 72-85
MSH 7.8-8.2 | 5.9-6.8 | 462-504 | 22-23 <1.0 98-102 62-68
usc 7.9-8.1 | 5.8-6.5 | 469-516 | 21-22 <1.0 98-112 68-74
LSLA 7.8-8.1 | 5.8-6.5 | 475-549 | 22-23 <1.0 100-112 72-74
EFSC 7.7-8.1 | 5.2-6.4 | 497-561 21-22 <1.0-1.5 128-136 93-97

@ Temperature in test chambers

Reference Toxicant Test Results for H. azteca

] AECOM/FCETL Historical 95%
Or?\lamsl;n L Test Dates 96-Hour LCsy Control Limits
umber Low High
12-022 08/10/12 to 08/14/12 2,552 1,184 3,274

Note: Values are expressed as mg/L chloride

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 6 of 8



AECOM Environment 60225262-058-(084-089)
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AECOM Environment ' _ 60225262-058-(084-089)

Statement of Procedural Compliance

I certify that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnet
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

/m’/}ﬂ/] / ugyéméef 27,7012

“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.

Q/\MQ) Redonen | Aepttindoor 27 , L2002

Quality Assurange Unit " Date

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

Chain of Custody

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page A-1
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APPENDIX B

Data Sheets
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H. azfeca

Project Number:
Test Substance:
Test Species:

Test Type:

Qverlying Water:
Sampling Date(s):

FCETL Sample #(s):

- Test Initiation Date/Time:

Test Termination Date/Time:

Renewal Frequency:
Test Chamber Capacity:

Test Duration:

Water Characierization:

Test Sediment (s):

Reference Tox. Dates: Hli} o~ Bl
Study Director Initials: ¢1) o RPN

Overlying water added at a minimum of 2 volume additicns/day;

SD\MY\Q\Q e
‘N L' mm&i‘nwxww N&g\m =\e, MM\‘(\%"‘RMO Smpe

' f&\\ w3 Mu\ Koc rcpu@n\r\g ?wrpmses

A

10-day Survival and Growth, Testing Cover Page

foye \ 4 33
60225262-058-(084-089) Protocol #: B 9_‘32&! {E 05R.001 kc,,ﬁ}vg{m,
Sediment an: Aeoq) 25) o
H. azteca Lot #_ 15 -0 Age: 4 -1} M7s14 days) Supplier: ABS

Chronic, Static-Renewal

Investigators: AP n'd(

Reconslituted Fresh Water (Smith et al., 1997) - (RW# \Ot-{ :;5

%k@&‘

07/02/12 - 071012

E{@&L%QQM/ A
sampling Time(s): L3%= 11 @400, VS = 2@ he,

25938, 25939, 25040, 25932, 25933, 25834 & NS ﬂ\’a’\b© (3D, o= 7\’\\&@ qu

eghcha 31510 -\5B3 LSLRE WRje® OAD0, 2550 = T0[12@ IMpo

G8lacha & 0850 ~12\5

Cont, drip, 2+ vol/day Feeding Freq: daily Food Type/Amount; 1 ml YTC daily

Test Temp: 23 +/-1deg C

500-ML Test Soltn. VoI, 100 mL sedf175 mL H20 # Repl's/Trtmnt: 8
10 days # Org.'s/Repl: 10 K Env. Chmb@ 3

Minimum of Hardness, Alkalinity, & Canductivity on days 0-and 10; Ammonia on days 0, 3, 7, and 10; No TRC; pH, temperature & DO daily
on overlying water
aerate if dissolved oxygen <2.5 mg/L

1) Sand (cont}

2) Form Sed. (Cont.) 3) LdH
4) LSH 5) MSH 8) USC
7) LSLA 8) EFSC 9)
10) 1)

hist. Limits: 1) B -2 metnod:_Opo\Ovr

Los0:_ ) C redl L O

Date: A’%Flﬁt B, OIS

equivalent to >350 ml/day or >0.24 mi/min

SeAnend- U0y w%:@\ o dihereny Somple
SNk Yooty USTNIRINUG

of A S SedRMEnd, oriy one (WU~

o0 UsrdBINLY oy

(D) Sro@ed VGG VRW overlying waser o0 DAl



- SEDIMENT/SOIL. PREPARATION

Page A of %D

Project Number: 60225262-058-(084-089) Q> oA 25, .
: &% "t\i%\ O
Artificial soil
‘Constituent/source Amount added (g)
Coarse Sillca Sand 1242
SilClay (ASP 400) 219
Dolomite 75
o-cellulose 77.3
Humic Acid 0.15
Total 1545.95
Notes: Container was placed into tumbler for a minimum of an hour to homogenize prior to use
See TIE Sheet Daily Log for notes on the preparation of the formulated sediment [ oo 'b\
U
Homogenization’
Soil/sediment FCETL# .
Date From To Analyst
Sand (Cont.) NA glofl loiLs 1o\ & A,
Form Sed. (Cont.) NA Naliz O 1o\3 1l
LJH 25938 a q\ 1Z vort O 10949 \.Q-\'%@ 1038 ’AQ) o)
LSH 25939 19115~ HOM Lo Az
MSH 25940 glalia \OYT loau Ay
usc 25032 «\lal\a ol hon Q
LSLA 25933 3laliz 1ol hoq )
EFSC 25934 glal12 \oL4 o o> A,
- 1

B Re-romogenited €orm. sed. Wewted on wenday 8|elie

1 QLY
%ﬁég’%ﬁ "\\lgl_lfl— Qe = )ik~ BlAZa



Page. % %4 v
FCETL QA Form No. 15
Effective: 5/90

a% . qligln-
e A0 26]) 2

SUBJECT: DAILY LOG

ALL ENTRIES MUST BE INITIALLED WITH DATE AND TIME:

0005206 058 W.atlecs | €. dilubus
Pregucobion of  Cormulaled Sediment

*Compine the. G('J\\ﬁmir\s meredicn’rs '-\Ogeﬁwer 0 @ 4-L alass Jor 3

"3&0':%&(1 Jdicar ~ w

- G, 50\ sutjciay (AspU@)

“ 1845 & Dolomite
- 193 g%q A~Celulose (L0054 (erd), c.mnﬁqram\\

- 0.5 q Homie Acid (Lot? clo- 0%05
Tohe) = 3964 ¥as q

°_Mixed \ngrelients dngerher on Bleliz @ Wo 126w
* Placed 3nF \n Whéiﬁ«:- Jomboler from UdE ~ NS0 o

—Homoaem%ed ~Mo e e Qormn\n\kio\ Setiment
with” o sierall omomnt 06 Med Boad 3 50%4[e e
40 Wek the sedinent Soom AR5 o 1908, Ae

I Placed the ek sediccent @WC in He. dark. o)

8|8h2. Toiled_wet Lormutated sedimeny oot of 4°c. chamber
Qlﬂd Bigced I+ \n Yoe 29°¢C Caownkner & o85S 0.

Qos 8lohiz g



fage 1 4 22

BIOLOGICAL DATA H.azteca  Chronic, Static-Renewal  Project No, 60225262-058-(084-089) ~ GR'Cw Ofw“\"*
. \ oflze\iz B OHAO= 12D &y MLOA 28 2 -, Al g:g:[g\
Sediment Test Termination A B C D E F G H Remarks:
Sand {cont) # Surviving o [1D 1 o [\ e | lo {OA aQ1.6
# Observed Dead o) O o] Q 0 O 0 o '
# Not Found O o |2 0 [«] O o )
. Initials Af W It [Ja | e AP
Form Sed. (Cont.) # Surviving ey | % "l A | 1o joAL 4 o Have : Wil
# Observed Dead Q |6 @) [§) ) oY o o Not nauded
# Not Found &) = 32 0 © 0 i 6
Initials 2 o {wd [ IA [ A¢ [ A o) | B A2
LJH # Surviving 10 J\o 1o [\O QA [1© [ | 9 Oc
# Observed Dead o 0 0 Q \ 0 &) O C
# Not Found 0 O 1§ |O C 1° 19
Initials Af W | 1B [0 [0 | WK A f -
LSH # Surviving o) 1o | o |16 Vo |10 [ 9 o 98 .9
# Observed Dead © o 6} ¢) 0 0 &) 0
# Not Found oty &£ &) o) 0 0 0 ] 0
Initials AN B T 1o [y It AT A
MSH # Surviving ! [1¢] o o {0 0 1] i 22,5
" |# Observed Dead 8 [ o [ 0 ¢ <D i
# Not Found } o [$) 2 Fe) &) O |[Pwl
inftials ¥o o | 8 [mdt | e | o3 [ WA A0
Usc # Surviving FHINEEECE K 10 {© o 8 o] g.%
# Observed Dead FIED N 1 ) 0 0 0
# Not Found 0 D N |o O 0 o o
Initials 1 [ el [ Ae | B0 | A
LSLA # Surviving_ 0 |10 [1o [\ [ 9L 110 [to [ (o 8.8
# QObserved Dead o ) ) [*) [4] 0 Q
# Not Found o 0 0 I%= \ 6 | o t&o
. Initials oy R wk | ol -
[EFSC # Surviving__ 6T ST o [0 [T [0 to Alp-2
1 " |# Observed Dead (@) O o 0 0 0 o
# Not Found ) §‘ O o QO \ o ©
Initials N oo [ A |4 [F A
# Surviving
# Observed Dead
# Not Found
Initials,
# Surviving
# Cbserved Dead
# Not Found
Initials

Ot Sfnine @ ezl v



‘ ' ' a¥y 1 ebq Jus).
CHEMICAL DATA (Composite of Overlying Water) H. azteca Chronic, Static-Renewal _ Project No. 60225262-058-(084-089) &8 /1615
[Parameter |Sediment DayO [Day1 |Day2? [Day3 [Day4 [Day5 [Day6 |Day7 [Day8 [Day9 |Day10]| Day [Mster [Date  |Time [lnitials
,Tssowed [[Sand (cont) Gy |t |\0.5]835 G5 [6F [€.6 [ ]€6 [6.9 [o3 | O[5 [epohiz]1225] o
Oxygen  [[Form Sed. (Cont.) et Lol alsy (59 [€6 [ 1S T157 166 loa | 1 1S [Fnhal WS
(mg/  [lH vt 2.5 (67 (62 (635 [6d o ([6d [62 jiod | 2 | & Fhalwl Vo | g
LSH 2 [\ [\wo 89 [¢3 |68 [ex=Ar2 g @5 | 3 18 (4wl 155 | oM
MSH e [\ [walsg [6F 64 60 [l6d (8% jex | 4 | S 82| Jtoo | H
usc ' 03 [\od[\vo 6% (&4 (63 [0 [(pR|[0 |64 15| 5 S [%/15/u] 856 |[PpM
LSLA ol |5 S0 S8 (59 €5 |6 Kel |59 [67 lpo! 6 18 [9/14n] i350 | pm
EFSC 5.8 5456 [5d |93 61 |57 |9 ]80 [5-7 ltd | 7 {ls [Shnlid e Hie
- 8 14 [418nligse [ pH
9 | & %ﬁé’%}.ﬂisw A
10195 |8zl 1v8_| o
Replicatel| A B C D € _[F & : LA &
Temp Sand (cont) 22 [ [ (20 [23 [a3 [ Q123 1221 0 ipys |aholiz 1235 | o
[FormSed. (Cont) W 23 [ 13 23 128 123 12k 2. 122 looa ! 1 Twsiginiial Woig %_
(deg C)  |[EJH 2 |92 D (&3 [ % 922 |22 24 a2 122 1 2 lwws ol s
LsH 22 2 [, (42 [77 |83 |a) 20 (22 Te2 ] 8 |pusloizzal s | e
MSH 22 [an 133 [22 |23 [22 2.2 A 133 23 {221 4 Dei[qlyle] leoo | g
ESSEA 22 |2 i&‘gs_ 1:;1. 28 al - _ig gg 2.2 g D4S | gr18/1a 15&55 a;m
2 pA 43 22 22 D5 | Hig/p | it
EFSC 22 §3 22123 12T v [ Al 133 {221 7 (084S [9[Ia[ 150 [am~
8 oM [§/ig1aliss0 | P
9 pH5s |41/l IS | pam
10 lous |slahe] n820| ot
. Replicate]l & | R ¢ | D £ | F G it ) 3
pH Sand (cont) 82 T2 LV |85 140 (32 [l [R.] [5.2 _|% @] 0 1ri20]| 8liohiz] \225 | e
~ {IForm Sed. (Cont.) 8% 6.0 [S:3 [0 |80 (43 |40 8 4.0 126 [ gl 1 Bcnd \\9\5&
LJH 8l [ [ 117 147 [28 129 10,029 179 lao | 2 Hwag TG Ve | &
LSH 8.0 |68} [301[84 €0 [gd [0 (&1 194 (2% |2y | 3 limbl 194 18i5 |2
MSH 84 1% [Lalgo 17y 130 (29 R U140 1890 Taa| 4 |¢w|@lvia] iboe | &
Usc 8,0 B l80 {74 |96 |29 73 186 (s | 5 [mw|B/i/ializse {pm
LSLA ta [ 2910A (719 7% 9.1 |24 19 140 l|ay | 6 |fMio [8/K6/131i350 [pM
EFSC 14 (1019118 |97 (4 [37 G129 1722 (80| 7 Fweo|%nhy [I02sS |[Wmy
' ' 8 |fMdo | Sngffa |pz30 | pn
. : 9_[fugo | {19/1a 1510 oM
Replicate]] A Sl [p e | F & H A b} C. | 10 [eMaol Sleolizl s | o)

O oM gl 1) C



OVERLYING WATER CHARACTERIZATION

RINASURLE TN SOARLE wWAIRZ
SAmjple

A pgapunad . O phaserved

o Bladfiae

S , K vg)t b o 33
H. azteca Chronic, Static-Renewal Project No. 60225262-058-(084-089) V .
) L s (18-
roke: ol Ao, unSoneed from WET Cnavisteu Log h: Arodfesfin-
Conductivity (uS/cm) Hardness (mg/L as CaCQ3) |Alkalinity (mg/L as CaCO3} [Ammonia gmgi’L) ’

Sediment Day 0 Day 10 Day 0 Day 10 Day 0 Day 10 Day 0 Day 3 Day 7 Day 10

Sand (cont) Vvie day 9% 100 i s A0 [<10 [<4V0 [0

Form Sed. (Cont.) A 5N 4 e WS ® \ <0 £\0 [ <10 {<\.0

LJH s S\ A 10\p Slg Wl 1.0 <\0 | <1.0 [<\0

LSH L6\ S0 [0 1M 12 91} <10 <\ [ <10 | <\D

_|MSH Ko S04 1% {02 b2 LD <\WO [ <10 | <10 | <\

Usc Y4 2\ 99 L2 [0}%) i <\D [ <10 | <10 | VO

LSLA Yo e o) AV 14 1 <\D | <1.O]l<10 [0

EFSC H91 A 129 1 24p 9z a1 M2 [ <1WO <10 [<«\0

Overlying Water et (B2 6l
YA GEPe ) ) o 0 L, 5,03 (Bl G5
QoY (A= sp™) || W7 90 &9 <\.O* ->£0.02.( 8] 194 ) ;mrs\.o

(8uauD

[Meter # 15 15 TYWE TO¥ T | THR HA®Y | HA¥ [RART [ HA¥]

Date: elfiz/giatie] ®l20lr. [l felle- | Bladln Bujefelye| Bl2olip. glvliz. | Blizle. | )i 1)e.| glaoke

Time. 15[ US| 1900 20 /04s | \eo0 420[04S | \Z00 [=121.)] Yoo | 11od {0

Initials: 50 AP 208 ok ARTe e B ANPS AB| e for MR f5 Gor 0P 900 v for YR Osbor %ﬁ%ﬁf% As Sr AR | & b AR

O fe a4



DAILY TESTING LOG H. azteca

Chronic, Static-Renewal

Day -1

Sediment Homogenized @ \&\0- +0 WIQ
Overlying water added to chambers @ 150

ge Aeodl2s)io be lglp.

slaliz
Initials/Date:
S D

Day 0 Test organisms added to chambers @ \S\0 V3RO
' e | A
Bath CT = 23.2.°C Range =23.0 -2-2.4 'C Feeding: (3, {535 A{S Initials/Date:(,gho\ 1z
Day 1 Bath CT = 3.2 ¢, 'Range= D2.6 — Q%,\—i o, Feeding: @ \\;32.13 ¥a Initials/Date: \fﬁ _
< INEPY
Day 2 BathCT = on,. JACT Range = Q’%Q -d3. Y sc Feeding:Q/\\o N “& Initials/Date: &
_ ) ) Bhaha,
Day 3 BathCT= A< — Range= % © - A3 H°C Feeding: @ 610 DM Initials/Date:
8/18712
“|[Day 4 Bath CT = éc Range = ’Zg o-17% L{ on. Feeding: Initials/Date:
3 ‘ @_ 1GeSh
G
Day 5 BathCT = 23 Y 2. Range = 33.0 « 3. °C Feeding: @ 1340 Initiats/Date:
. b
/1571
Day 6 Bath CT = 93.3 L' Range = 18.0-~ 33}1, aQ Feeding: @ ({oo Initials/Date: PH
916l
{Day 7 Bath CT =32 0% Range = QL {p, ~ ngl_f Y Feeding: C(E/ , C-’ZS Initials/Date: q&q\,
Sinin.
Day 8. BathCT = 5. ¢ Flange-= A6 - A3 ,Y °C Feeding: Y Initials/Date: M
213,4.°C. @ 153 471411
Day 9 Bath CT = 3.4 QC_, Range = 23,0+ 3% °C Feeding: @ 16 30 Initials/Date: A4
8119/ 12,
Day 10 Bath CT = &3, 4 'C Range = 23, 0-23.8°C Feeding: NA Initials/\Date: .
(¢ W)

8ol 2

foog 19 2

Project No.  60225262-058-(084-089)



TEST ORGANISM LENGTHS, WElGHTS, AND LOADING

Page @ of 33

FCETL QA Form No. 010

.Revision 5
Effective 08/99

o3 oz

Project Number; Lﬁ’ﬂ ARSI D -OLEN (bB‘I-OS‘n

Analyst Tare: ew

Test Substance: Pre~urelonys

Analyst Gross: ¢

Species: Wyalella artecn.
Date/Time of Tare Wt.: 8lioha & 1630

Date/Time of Gross Wi g1tz @ oR45

Comments:

Analytical Balance ID: Sart #1
Dried in Oven # 3 from Date:8lichiaTime: 110
to Date: glityizTime o350

Q&b ArO P2

L0 C,
Weight Type (Circle): Wet  Blot Dry @(H&Bﬂe)@ AFDW (>500°C)

@r Batch Number: 12,032

Boat | Treatment |Rep.| Length
No. Units: :
Tare Gross  |Net Weight; Adjusted No. of Mean Wt. per | Mean Wt. per [ No. of Mean Wt | Mean Wt. per
Weight {g) | Weight (g) (o)} Netw?ight Orig. Original Treatment Surv. per Treatment {mg}
{g) Organisms{ Organism {mg) Organisms | Surviving {Surviving}
(mg) {Original) Organism
(mg)
. W 2
Re-ueigiéz] | 0.99143 [0.9410 |0, coorF e i
3 0. MO |0, 44433 _|0,0002% \5 )
3 0. A41%H 0. A4N8C |0, 00024 1) \D
4 0.949 30 NTIY_jo.cocab \S \S
5 0. ABNR Jo.aseuy |o.coogk te) \5
Biank 0. e 2R o9k  ["0.00002
Range
Mean

Test Solution Volume:

Loading Rate:

Add in weight loss of blank boat, if appropriate.
Qs Bloljz cp
@8tz &

Ao wing Wncorest when woulgy Into deseicator ond 4 arganisins were 108t <



Page A of 335
FCETL QA Form No. 010a
Revision 0
Effective 10/06

TEST ORGANISM LENGTHS, WEIGHTS, AND LOAD!NG
ap MARSh

Project Number: 60225262-058-(084-089) Species: Hyalella azteca anie) oaldlio-
&% Blo3le-
Mean Wt./| Mean Wt./ Mean Wt./| Mean Wt.
Adjusted Qriginal| Treatment] Number of] Surviving] Treatment
Length |. Tare Gross| Net Weight| Net Weight] No of Org.] Organism (mg) Surv.| Organism (mg)
Treatment{Rep| Units: Weight (g){ Weight (g) {s)] (g)| Organisms (mg)] (Original)| Organisms (mg)| (Surviving)
A 0.94193] 0.94210] 0.00017] 0.00019 11 - 0.017 0.0183 11 0.017 0.0183
B 0.94450] 0.94473] 0.00023| 0.00025 15 0.017 15 0.017
Initial wts | C 0.94157 0.94186 0.00029 0.00031 15 0.021 15 0.021
D 0.94769] 0.94794] 0.00025] 0.00027 i5 0.018 15 0.018
E 0.95018] 0.95044| 0.00026| 0.00028 15 0.019 15 0.019
Blank 0.94638] 0.94636| -0.00002 .
Summary Statistics for Growth Data (dry wt per original)
Treatment N Min Max_ Mean sD CV.
Initial wts 5 0.017 0.021 0.0183 . 0.0015 8.459%

Summary Statistics for Growth Data (dry wt per surviving organism)
Treatment N Min Max_ Mean SD
Initial wis 5 0.017 0.021 0.0183 0.0015

C.V.
8.459%




SR

TEST ORGANISM LENGTHS, WE.IG.HTS, AND LOADING

Page {0 of 33

FCETL QA Form No. 010

. Revision 5
Effective 08/99

[\ nf\\gm'z_.

. o %-‘
Project Numberd dCLIX - DD '@DSQ)

Test Substance: €@ N\E’IT\'

Species: \-\‘ Q7 '\'PC‘C},..

Analyst Tare: ex

Analyst Gross: <u.>

Date/Time of Tare Wt egjachia @220~ 13g.0

DatefTime of Gross Wt.: agjsalis @S ~ 13\

Comments:
Analytical Balance ID: Sart #1
Dried in Oven# & from.Date:ﬁ]lchiﬁme: M0
to Date: o8)zz)dime: 0840

abmecdfzsli e

. LO-90%C
Weight Type (Circie): Wet __ Blot Dry @es’rwcr) AFDW (>500°C)

@or Batch Number: |9-02.2

Boat | Treatment |Rep.] Length
No. Units: ‘ ‘
Tare Gross |Net Weight| Adjusted No. of Mean-Wt. per | Mean W, per No. of Mean Wt. | Mean Wt. per
Weight (g) | Weight (g) (@) Net Weight Orig. Original Treatment Surv, pert Treatment (mg)
(@) Organisms|{ Organism (mg) Organisms | Surviving {Surviving}
(mg) {Criginal} Crganism
: : (mg)
{ vl
Sand A 0. 95169 | 0.9 |6.000%3 10
i
6 0.4 %% 5 %h 0.0 3848 o.omq?@ 10
C 0. et [0.94%35 |a.00064 &
D 0. 948 |0, MRS |0.000%8 \0
LB s, 4544 [0.94405 |o.0006! q qb
r 0. 13118 [0,93862 |6.00084 o)
G- ' 3%
0. 93100 0.9\ 0.0:00868 o}
H 0.12328 |0.43804 | 6.000% “ q°
{reirol ) ®
ﬁym"\"fbp\ 0,92539 0.42596 |0.000D 0
) 0. 94624 |0.9068_|0.00045 3
a0
C 0128450 [6.928 60 |0.00040 En
®) 0.9400% lg.94354 |0.0000Y Q.
Blank 0-‘13’32:‘111 0,95%%5 | -0.00004
Range
Mean

Test Solution Volume:

Loading Rate:

Add in weight loss of blank boat, if appropriate.
Devsizohe €

@ oBfzzliz R e-weighed Pan

Oine O

T WAL

Injuned auring taxado
Wo0ess amqfi‘.ua_s W

bone orgpinism wap 1ot during transfu fram oven o deasicater

@m\‘t& O(‘aﬁu\bm Cromn orie inoy W\ and. l’t-weieheg on a
new pan ond got the Saane net weignt.



SR

TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING

FCETL QA

of 224
orm No. 010
. Revision 5
Effective 08/09

o oeu\i 2

Page

. .
Project Number:{ oS o2 -—(\%-S 0B ATest Substance: S=gp E)imgjﬁ

Species: \‘\ onte o

Analyst Tare: e

Analyst Gross: cn

Date/Time of Tare Wt.: o&lac\12 & 122p -1320

Date/Time of Gross WL.: egjaahia @ 1w - \B\H

Comments: :
Analytical Balance ID: Sart #1

Dried in Oven # _3_ from Date:o8jzoizTime; 1480
to Date:pgjezlizTime: oFHC

&ﬁD_MOQ)?E];L

Boat | Treatment Length |Weight Type (Circle). Wet  BlotDry Dy 4510 AFDW (>500°C) {@or Batch Number: |2 -0
No. ' Units:
Tare Gross |Net Weight| Adjusted No. of Mean - Wt. per [ Mean Wt. per { - .No. of Mean Wt. | Mean Wt. per
Weight (g) | Weight {g) {9) NetW?ighl Orig. Criginal Treatment Surv. per Treatment (mg)
: {2) Organisms | Organism (mg) Organisms | Surviving {Surviving)
' {mg) {Original) Organism
(mg)
ool )
Forn Sedl & 0- G5 | 0.aid | 0.a0049 \O
T 0, 9400 |0, H0S( |0.c0050 \©
: @
& 0.99886 |0.a2944 | 0.0006% &
I—\ 0. 13050 10943105 [0.00095 W0
b
SR YA 0.4291% 10.93990 10.000FY \0
B 6,25 H |6, q439% | o.000kG 10
C, @ 410N | 0.a43E3 10,0001 \O
i A5 8
D o, M40AF |0, 9468880 osolee \o
E _ 0.9435% |0. 944809 | 4. coosu 9
F 0.94%02 | 0.94H0% |0.000 \a
Y
6 . G2MG 0 |0.93622 (0. 00082 8®
"\ 0,931 |0.49209 | 0.0004S "\*
Blank
Range
Mean
Test Solution Volume: Loading Rate: : .
Add in weight loss of blank boat, if appropriate, 9 Reamoved ] @ro:m onginal Pon ond weighed on & ew) Jored
Pon - ek Weignt renwined SoMe,

[Ol'Y)

oglzohve &

@ of 122} 12 E j re-weigned pon

* 9 very smait organisms @ 3 Lovge orgpnisnS



Page \7h of _33
FCETL QA Form No. 010

: . Revision 5
: ‘ Effective 08/99
‘ _ ‘ TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING e gallia
' _ e : ‘ " ap g
Mw&@"‘ﬁﬁ%*(gbﬁ Lfest substance: SXEArE A Comments: m0kslin

Analytical Balance ID: Sart #1

Species: \—\‘ oztere

Analyst Tare: e

Analyst Gross: e

Date/Time of Tare Wt.:a8)a0liz € 1220 - 1320

Date/Time of Gross Wt.: c8laadiz @D - |1 B2\%

Dried in Oven # 2 from Date: g8fze)iz Time: 450
to Date:p8jzzfizlime: 0840

c-90°C )
Welght Type {Circle): Wet  Blot Dry  A\Dry45100°C)  AFDW (>500°C)

Boat | Treatment |Rep.| Length Dry @r Batch Number: 12 - 02
No. Units:
Tare Gross |Net Weight| Adjusted No.of | Mean Wt. per | Mean Wt. per [ No. of Mean Wt. | Mean Wt. per
Weight (g) | Weight {g) (@) Net Weight Orig. Original Treatment Surv. per Treatment (mg)
: (g)1 Organisms| Organism {mg) Organisms | Surviving (Surviving)
(mg) {Original) Organism
(mg)
L.S)\)\ g 0.94060%5 | 0,94089 | 0.60080 10
+ 91
D 0. 9%950 O-QQOE‘%&M \0
o 0.939\2 [0.4%590 | 6.000%8 10
D 0.4 ba\ |0:9410% | ©.0008k VO
E‘ 0, A4 1 0,485 (6. 00090 \O
F: G440 o avilD a.cxzo'%?é \C)*
(= 0.92564 |p. 92652 |0.00088 q
H 0921 [0.4934% |0 00682 \0
W\S\-\ R 10.4310) _ [0,93182 | 0.x08) 9
1o i REk A
6. 9230% 14.92830 | d.0000b5 jTe]
C. 0.92209. (0.92281 [0.00079 0
D 0.93663 |0.9%320 [6.0000F bl
Blank
Range
Mean

Test Solution Volume:

Loading Rate:

Add in weight loss of blank boat, if appropriate.
Dos o8lzahiz. &) re-weighed van
Bov efhrve wp

#2 very Svean oPpnistng

B Rareved ergont
Nek weiggry A por Orenge.

Aorgonisma VislelyY sroller
Mg erom CUBINGY Pon and verweigred \n a hevd tared pan.
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TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING
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FCETL QA Form No. 010

. Revision 5
Effective 08/99

o oalm\\2.

OB
Project Number{ 002 Sl ~ DS~ oA

Test Substance: SQ b'\men‘%

Species: Y OZde o,

Analyst Tare; el

Analyst Gross: cud

Date/Time of Tare Wt.: o8laohia € 1220 ~ 1320

Date/Time of Gross Wt.: aglaalia @ \W5~13|%

Comments:
Analytical Balance 1D: Sart #1

Dried in Oven # > from Date: ¢8wlizTime: M50
to Date:gglzzliz Time: gAHC

ah: Azoqlzs)i

) bg-90°
Boat | Treatment | Rep.| Length |Weight Type (Circle}: Wet  Blot Dry W AFDW (>500°C) (@r Batch Number: y 9, -032,
No. Units:
Tare Gross |Net Weight] Adjusted No. of Mean Wt. per | Mean Wi, per No. of Mean Wt. | Mean Wt. per
Weight (g} | Weight {g} (g} Net Weight Orig. Original Treatment Surv. per Treatment {mg)
(@)’ Organisms | Organism {mg} | Organisms | Surviving (Surviving)
(mg) (Original) Organism
(mg}
4
NS 0,929 _|0.9283\__| 0.000b2 10
= 0.9865% |0,.92333 |6.000%0 o
G‘ 0.9{300 [6.91+88 o.(mss@ \Q
\'\‘ 0. NAHO (041141 |0.0006) +
LSC [ Q. U800 _|0. 905 acoosd o ®
) 0.9%49 |0.9998'F |0, 00088 10
C 022328 |0.9a404 |0.000%k \o
D 022342, | 0.9240% | 0.Co0% A
’ \
E 0.9255 o.cla_@g%m_o_-mgw \o°
= 0.98122. |¢,92808 |0.0008L o~
63 092907 | 6.92434 |0.00064 0
\-\ 6. 92489 [0:92%53 o.ooobq@ \O""
Blank
Range
Meari

Test Solution Volume:

Loading Rate:

Add in weight loss of blank boat, if appropriate.
o o8l2zle £

3 vexy grnold OGNSV ® OGS NToely \ow0e

@ Rervwred orgpnisms Grom original pan and re-
Pon . Ned- tk&.\‘ah*_di‘dno\- cm%(,v

@ 2 very HMail orEAnTBMS

-weighed on o News towed
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FCETL QA Form Ne. 010

. Revision 5
Effective 08/99

v aaiulvo-

, ot
Project Number;{ LR G~ DED- 0‘3&

TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING

Test Substance: &b’\(\r\?_ n_‘\

species: W\, Ve ca,

Analyst Tare; o2

Analyst Gross: esd

Date/Time of Tare Wt.. og8lgola @ 1420 - 122.0

Date/Time of Gross Wt.: o8l22}i2 @WIB-12i%

Comments:

Analytical Balance ID: Sart #1

Dried in Oven# _3 _ from Date:_o8|zdzTime: {450
to Date:_ogfzlizTime: o840

an: MROTia5] o

, : (*= ozo.«%o‘é;)
Weight Type (Circle), Wet _ Blot Dry { Dryf{>10 AFDW (>500°C)

Boat | Treatment | Rep. Len_gth ot or Batch Number: (g -02a
e- onis: Tare Gross |Net Weight|. Adjusted No.of | Mean-Wt. per | Mean Wt. per{ No. of Mean Wt Mean Wt. per
Weight (g) | Weight {(g) {g) Net Weight Orig. Original Treatment Surv. per Treatment {mg)
(@) Organisms|  Organism (mg) Organisms | Surviving (Surviving)
- {mg) {Original) Organism
{mg)
(SLA ﬂ 0:93200 | 0425 | g 00104 0 ®
& 0. 93683 10.92164 | 0.00081 \Q
< 0.99139 | o auadn | 0.00090 \0
D | 6. MYUba [0.4A45H2 ﬁ.moo‘w \0
—E 6. 4%90 | 0. 9464 | 0, 00018 9
E 0,94629 | 0,941 | 0.00092 \0
& 0.94089 0,181 |0.00092: \0
1) 043311 |0,9%39 0. 0088 10
EERCIB ] 0.5298:%F | 0:9%048|0 0006\ \Q
6 0.9%400k |0.92%1) |0.000U5 8
C 0.92144 10923006 |0.00063 10
D | a.9430%3 [0.9313F] 0.00000 \O
Blank
Range
Mean

Test Solution Volume:

Loading Rate:

Add in weight loss of blank boat, if appropriate.

® orgomising visblY very \o.'rac
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FCETL QA Form No. 010

. Revision 5
M 7 : Effective 08/99
‘ : ‘ TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING e gal it
Oy : . On: Aeodles) i
Project Number: (AN = S R~ 3| Test Substance: SQ_O\W\OA\‘% Comments: e |
Analytical Balance 1D: Sart #1
Species: \‘\ oo co Analyst Tare: ea) Analyst Gross; en) Dried in Oven # _3 _from Date: ¢8lzo}izTime: 1450
, ‘ to Date:gglszliz Time: 0BHO
Date/Time of Tare Wt.: oglaolis @ 12230 ~ 1350 |Date/Time of Gross Wt.: osfanlia WS 135
. ‘ we-q6 C )
Boat | Treatment |Rep.| Length |Weight Type (Circle): Wet  Blot Dry r AFDW (>500°C) @r Batch Number: i2-022.
No. Units: :
Tare Gross |Net Weight| Adjusted No, of Mean - Wt. per | Mean Wt. per | No. of Mean Wt. | Mean Wt. per
Weight (g) [ Weight (g} | - (g} Net Weight Orig. Original Treatment Surv, per Treatment (mg)
)} Organisms | QOrganism (mg) Organisms | Surviving (Surviving)
(mg) {Original) Crganism
(mg)
Fesc B 0.%6U8 | 0.42690 |6.00048 w* i
= 0.92% 8@ |0 9263\ |0.00045 q®
G‘ 0. 92068 |0 4932\ 0.00058 wo?
\-\ 0.93488 |1.93559 |0 .000F ] \0
Blank
Range
Mean
Test Solution Volume: Loading Rate:

Add in weight loss of blank boat, if appropriate.

1 vexy smon opanisin @ 2 sman ogjentsms
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TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING &Fy o2 S

Project Number: 60225262-058-(084-089) Species: Hyalella azteca -
g Se3|e-
Mean Wt./|Mean Wt./ Mean Wt./] Mean Wt./
: Adjusted Qriginal { Treatment| Number of | Surviving | Treatment
Length Tare Gross Net Net No of Orig. | Organism (mg) Surv, Organism {mg)
Treatment Rep Units: |Weight {g)|Weight {g)| Weight (g) |Weight {g)] Organisms (mg) {Original) | Organisms| (mg) | {(Surviving)
A 0.93169| 0.93246] 0.00077] 0.00081 10 0.081 10 ~ 0.081
Sand B 0.93751| 0.93848| 0.00097| 0.00101 10 0.101 10 0.101
Control C 0.94671 0.94735] 0.00064| 0.00068 10 0.068 8 0.085
D 0.94757| 0.94835f 0.00078] 0.00082 10 0.082 10 0.082
E 0.94344] 0.94405| 0.00061] 0.00085 9 0.072 9 0.072
F 0.93778] 0.93862| 0.00084] 0.00088 10 0.088 10 0.088
G 0.93100|] 0.93188| 0.00088] 0.00092 10 0.092 10 0.092
H 0.92728] 0.928041 0.00076] 0.00080 9 0.089 0.0841 9 0.089 0.0863
Blank 0.933598| 0.93355| -0.00004
Project Number: 60225262-058-(084-089) Species: Hyalella azteca

Summary Statistics for Growth Data (dry wt per original organism)
Treatment N Min Max Mean 8D - C.V.
Sand Control 8 0.068 010 0.0841 0.0107 12.709%

Summary Statistics for Growth Data (dry wt per surviving organism)
Treatment N Min Max Mean SD
Sand Control 8 0.072 0.1 0.0863 0.0085

C.Vv.
9.842%
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TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING Qi o9 ?5“-2.
Project Number: 60225262-058-(084-089 Species: Hyalella azteca
Mean Wt./|Mean Wt./ Mean Wt./| Mean Wt./
Adjusted Original | Treatment| Number of | Surviving | Treatment
Length | Tare Gross |  Net Net No of Orig. | Organism | {mg) Surv. | Organism {mg)
Treatment Rep Units: |Weight (g)|Weight (g) |Weight (g) |Weight (g}| Organisms| (mg) (Original) [Organisms| {mg) | (Surviving)
A - 0.92539| 0.92595( 0.00056|. 0.00060 10 0.080 10 0.060
Form Sed B 0.94624( 0.94669] 0.00045| 0.00049 10 0.049 7 0.070
Control C 0.92820] 0.92860] 0.00040] 0.00044 10 0.044 7 0.063
D 0.94663| 0.94729] 0.00068] 0.00070 10 0.070 10 0.070
E 0.94365] 0.94414] 0.00049] 0.00053 10 0.053 ' 10 0.053
F 0.94006{ 0.94056] 0.00050] 0.00054 10 0.054 10 0.054
G 0.92886] 0.92949| 0.00063] ~ 0.00067 10 0.067 g 0.074
H 0.93050f 0.93105] 0.00055] 0.00059 10 . .0.059 0.0570 .10 0.059 0,0629
Blank ' 0.93359] 0.93355| -0.00004
Project Number: 60225262-058-(084-089) Species: Hyalolla azteca
Summary Statistics for Growth Data (dry wt per original organismy)
Treatment N Min Max Mean =18 [SATA

Form Sed Control 8 0.044 0.070 0.0570 0.0088 15.409%

sdmmary Statistics for Growth Data (dry wt per surviving organism) ‘
Treatment N Min Max Méan 8D C.V.
Form Sed Control 8 0.053 0.074 0.0629 0.007¢ 12.529%



Poeg. L?L oc. 3%

anew oz

TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING o Aoalzs|) o
Project Number; 60225262-058-(064-089) Species: Hyalella azteca .
. - e Y103\
Mean Wt./|Mean Wt./ Mean Wt./| Mean Wt/
Adjusted Original [ Treatment} Number of | Surviving | Treatment
Length Tare Gross Net Net No of Orig. | Organism {mg) Surv. Organism (mg)
Treatment Rep Units: [Weight (g){ Weight {g}| Weight (g) | Weight (g}| Organisms| (mg) (Original) [Organisms} {mg) [ {(Surviving)
A 0.23918] 0.93990f 0.00074] 0.00078 10 0.078 ' 10 0.078
LJH B 0.942541 0.94323| 0.00089] 0.00073 10 0.073 10 0.073
C 0.94702] 0.94773| 0.00071] 0.00075 10 0.075 10 0.075
b 0.94627| 0.94695| 0.00068| 0.00072 10 0.072 10 0.072
E 0.94755| 0.94809| 0.00054| 0.00058 10 0.058 9 0.064
F 0.94702] 0.94769] 0.00067] 0.00071 10 - 0.071 10 0.071
G 0.93450| 0.93532] 0.00082| 0.00086 10 0.086 8 0.108
H 0.93164] 0.93209] 0.00045] 0.00049 10 0.049 0.0703 9 0.054 0.0744
[ Blank 0.03350] 0.93355] -0.00004
Project Number: 60225262-058-(084-089) Species; Hyalella azteca

Summary Statistics for Growth Data (dry wt per original organism)
Treatment N Min - Max Mean SD . CV.
" LJH 8 0.049  0.086 0.0703 0.0116 16.526%

Summary Statistics for Growth Data (dry wt per surviving organism)
Treatment N Min Max Mean - SD C.V.
LJH 8 0.054 0.108 0.0744 0.0152 20.476%
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TEST ORGANISM LENGTHS, WEIGHTS, AND LOAQING 60 AROG1ZSH 2

F’foject Number: 60225262-058-(084-089) Species: Hyalella azteca 6’%{ cgbg\m_
Mean Wt./| Mean Wt./ Mean Wt./| Mean Wt./
Adjusted Criginal | Treatment| Number of | Surviving | Treaiment
Length Tare Gross Net Net No of Orig. [ Organism (mg) Surv. Qrganism {mg)
Treatment Rep Units: |Weight (g)|Weight (g) | Weight (g) | Weight (g)| Organisms {mg) {Original) [ Organisms| {(mg)} | {(Surviving)
A 0.94005] 0.94085] 0.00080] 0.00084 10 0.084 10 0.084
LSH B 0.93956| 0.94047! 0.00091] 0.00095 10 0.095 10 0.095
C 0.93512] 0.93590] 0.00078] (.00082 10 0.082 10 0.082
D 0.94621| 0.84707| 0.00086] ©.00090 10 0.080 10 0.090
E 0.94468| 0.94559] 0.00090| 0.00094 10 0.094 10 0.094
F 0.94040| 0.94113] 0.00073] 0.00077 10 0.077 10 0.077
G 0.92564| 0.92652| 0.00088] 0.00092 10 0.092 9 0.102
H 0.92713] 0.92795] 0.00082] 0.00086 10 0.086 0.0875 10 0.086 0.0888
Blank 0.03359| 0.93355| -0.00004
Project Number: 60225262-058-(084-089) ' Species: Hyalella azteca

Summary Statistics for Growth Data (dry wt per original organism)

Treatment N Min - Max Mean SD [OAA
LSH 8 0.077 0.095 0.0875 0.0083 7.228%

Summary Statistics for Growth Data {dry wt per surviving organism)

Treatment N Min Max. Mean 5D [OAA
LSH 8 0.077 0.102 0.0888 0.0081 9.165%
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Project Number: 60225262-058-(084-089) Species: Hyalella azteca
— b BB
Mear{Wt./ Mean Wt/ Mesan Wt./| Mean Wt./
Adjusted Original | Treatment| Number of | Surviving | Treatment
Length Tare Gross Net Net No of Crig.| Organism {mg} Surv. Organism (mg)
Treatment Rep Units:  |Weight (g)|Weight (g)| Weight (g) | Weight (g)| Organisms| (mg) (Original) | Organisms| {mg) (Surviving)
A | 093101 0.93182] 0.00081{ 0.00085 10 0.085 9 0.094
MSH B 0.92765] 0.92830] 0.00065] 0.00069 10 0.069 10 0.069
C 0.92202] 0.92281] 0.00079] 0.00083 10 0.083 10 0.083
D 0.93663| 0.83730] 0.00067] 0.00071 10 0.071 8 0.0892
E 0.92769| 0.92831 0.00062| 0.00066 10 0.066 10 0.066
F 0.92657| 0.92733| 0.00076] 0.00080 10 0.080 10 0.080
G 0.91700] 0.91788] 0.00088] 0.00092 10 0.092 10 0.092
H 0917401 0.917N 0.00051] 0.00055 10 0.055 0.0751 7 0.079 0.0815
Blank 0.03350] 0.03355| -0.00004
Project Number: 60225262-058-(084-089) Species: Hyalella azteca

Summary Statistics for Growth Data (dry wt per original organism)

Treatment N Min Max Mean sD C.V.
MSH . 8 0.055 0.092  0.0751 0.0120 15.996%

Summary Statistics for Growth Data (dry wt per surviving organism)

Treatment N Min Max Mean 8D C.V,
MSH 8 0.066 0.084  0.0815 0.0103 12.620%
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TEST ORGANISM LENGTHS, WEIGHTS, AND LOADING e oaltiiis

. an ALOAl2 S\
Project Number: 60225262-058-(084-08%) Species: Hyalella azteca
ae Cpge
Mean Wt./|Mean Wt./ Mean Wt./| Mean Wt./
Adjusted Original |Treatment| Number of | Surviving | Treatment
Length Tare Gross Net Net No of Crig. | Organism (mg) Surv. Organism (mg)
Treatment Rep Units:  [Weight (g)|Weight (g)]Waeight (g)|Weight (g)| Organisms| (mg) {Original) | Organisms {mg) (Surviving)
A 0.91800} 0.91905] 0.00105] = 0.00109 10 0.109] . 10 0.109
usc B 0.92199] 0.92287] 0.00088] 0.00092 10 _0.092 10 0.092
‘ C 0.92328| 0.92404] 0.00076] 0.00080 10 . 0.080 10 0.080
D 0.92342| 0.92407| 0.00065| 0.00069 10 0.069 9 0.077
E 0.92551| 0.92619] 0.00068] 0.00072 10 0.072 10 0.072
F 0.92722| 0.92808] 0.00086] 0.00020 10 0.090 10 0.090
G 0.92905| 0.92974] 0.000869] 0.00073 10 0.073 , 10 0.073
H 0.92489| 0.92553| 0.00064| 0.00068 10 0.068 0.0816 10 0.068 0.0826
[ Blank 0.93359] 0.93355] -0.00004
Project Number: 60225262-058-(084-089) Species: Hyalella azteca
Summary Statistics for Growth Data (dry wt per original organism)
Treatment N Min Max Mean sD c.V.
usc 8 0.068 0.109 0.0816 0.0144 * 17.583%

Summary Statistics for Growth Data (dry wt per surviving organism)
Treatment N Min Max Mean SD
UsC 8 0.068 0.109 0.0826 0.0136

C.V.
16.500%
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& Aeoal 2912
Project Number: 60225262-058-(084-089) Species: Hyalella azteca
&% Y2\
Mean Wt./|Mean Wt./ Mean Wt./| Mean Wt./
Adjusted Original | Treatment| Number of | Surviving | Treatment
Length Tare Gross Net Net No of Orig.| Organism|  (mg) Surv. | Organism| (mg) '
Treatment| Rep Units: [Weight (g)| Weight (g)|Weight (g}|Weight (g)| Crganisms| {mg) (Original) | Organisms| (mg) | (Surviving)
A 0.93206] 0.93315] 0.00109] 0.00113 10 “0.113 10 0.113
LSLA B 0.93683| 0.93764] 0.00081] 0.00085 10 0.085 10 0.085
C 0.94179 0.94275] 0.00096] 0.00100 10 0.100 10 . 0.100
D 0.94462( 0.94552| 0.00090] 0.00094 10 0.094 10 0.094
E 0.94596| 0.94674| 0.00078] 0.00082 10 0.082 9 0.091
F 0.94679 0.94771| 0.00092] 0.00096 10 0.096 10 0.096
G 0.94089 0.94181| 0.00092] 0.00096 10 - 0.096 10 0.096
H 0.93311{ 0.93399] 0.00088} 0.00092 10 0.092] 0.0048] 10 0.092 0.0959
™ Blank 0.93359] 0.93355] -0.00004
Project Number: 60225262-058-(084-089) Species: " Hyalella azteca
Summary Statistics for Growth Data {dry wt per original organism)
Treatment N Min Max Mean SD c.V.
LSLA 8 0.082 0.113 0.0948 0.0095 10.009%
Summary Statistics for Growth Data {dry wt per surviving organism)
Treatment N Min Max Mean sSD CV.
LSLA 8 0.085 0.113 0.0959 0.0082 8.544%
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Project Number: 60225262-058-(084-089) Species: Hyalella azteca
Ny Lo
Mean Wt./|Mean Wt./ Mean Wt./| Mean Wt./
Adjusted Original |Treatment] Number of | Surviving | Treatment
Length Tare Gross Net Net No of QOrig. | Organism| (mg) Surv. | Organism (mg)
Treatment Rep Units: |Weight (g)|Weight (g)|Weight (g}{Weight (g)] Organisms{ (mg) (Original) | Organisms| (mg) |{Surviving)
A - 0.92087| 0.93048| 0.00061] 0.00065 10 0.065 10 0.065
EESC B 0.93466| 0.93511] 0.00045] 0.00049 10 0.049] - 8 0.061
C 0.93144| 0.93206] 0.00062| 0.00066 10 0.066 10 0.066
D 0.93077| 0.93137] - 0.00060] 0.00064 10 . 0.064 10 0.064
E 0.92648| 0.92696| 0.00048] 0.00052 10 0.052 10 0.052
F 0.92586] 0.92631] 0.00045[ 0.00049 10 0.049 g 0.054
G 0.92668] 0.92726| 0.00058] 0.00062 10 0.062 10 0.062
H 0.93488] 0.93559| 0.00071| 0.00075 10 0.075 0.0603 10 0.075 0.0625
[ Blank 0.93359]  0.93355] -0.00004
Project Number: 60225262-058-(084-089) Species: Hyalella azteca
‘Summary Statistics for Growth Data (dry wt per original organism)
Treatment N Min Max Mean SD C.V.
EFSC 8 0.049 0.075 0.0603 0.0093 15.513%
Summary Statistics for Growth Data (dry wt per surviving organism)
Treatment N Min Max Mean sD C.V.
EFSC 8 0.052 0.075 0.0625 0.0071 11.384%
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AR
Hyalella azteca 10-day Sub Chronic Study 0Q\Uﬂl97lj
List Data and Summary for.Growth Per ORIGINAL Organism- Controls only e ﬁK.OC(\z,S@ )
S M e
Title: 60225262—058—(084—089) H.azteca-Growth PO-controls ;
File: 0584cgpo.dat Transform: NO TRANSFORMATION
Number of Groups: 2 :

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 gand 1 0.0810 0.0810
1 gand 2 0.1010 0.1010
1 gand 3 0.0680 0.0680¢
1 Sand 4 0.0820 0.082¢
1 Sand 5 0.0720 0.0720
1 gand 6 0.0880 0.0880
1 gand 7 0.0920 0.0920
1 Sand 8 0.0890 0.0890
2 Form Sed 1 0.0600 0.0600
2 Form Sed 2 0.0490 0.0490
2 Form Sed 3 0.0440 0.0440
2 Form Sed 4 ¢.0700 0.0700
2 Form Sed 5 0.0530 0.0530
2 Form Sed 6 0.0540 0.0540
2 Form Sed 7 0.0670 0.0670
2 Form Sed 8 ¢.0590 0.0590

Title: 60225262-058-(084-089) H.azteca-Growth PO-controls :
File: 0584cgpo.dat Transform: NO TRANSFORMATION

Summary Statistics on Dbata TABLE 1 of 2
GRP IDENTIFICATION N © MIN MAX MEAN
1 Sand 8 0.0680 ¢4.1010 0.0841
2 Form Sed 8 0.0440 ¢.0700 0.0570

Title: 60225262-058-(084-089) H.azteca-Growth PO-controls

File: 0584cgpo.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATICN VARIANCE 8D SEM cC.V, %
1 Sand 0.0001 0.0107 ¢.0038 12.7623

2 Form Sed 0.0001 0.0088 0.0031 15.4089



Toxstat Version 3.5, Study #60225262-058-(084-089) Page 9-(7 of
Coeur Alaska, Inc. ‘

ariew oAl
Hyalella azteca 10-day Sub Chronic Study

. i . q §
Analysis of Growth Per ORIGINAL Organism-Controls only {Sand and Form Sed) - Qe PRO 'LShZ,
‘ & Bl¥i
Title: 60225262-058~(084-089}) H.azteca-Growth PO-controls K’\ l o~
File; 0584cgpo.dat Transform: NO TRANSFORMATION

Shapiro - Wilk's Test for Normality

D = ¢.0013
W = 0.92794

Critical W 0.8440 (alpha = 0.01 , W 16}
W = 0.8870 (alpha = 0.056 , N = 16}

‘Datnormality test {alpha = 0.01}). Continue analysis.

Title: 60225262-058-(084-089) H.azteca-Growth PO-controls
File: 0584cgpo.dat Trangform: NO TRANSFORMATION

F-Test for Eguality of Two Variances

GROUPR IDENTIFICATION VARIANCE F
1 Sand 0.0001
2 qum Sed 0.0001 1.4242

{p-value = 0.6093)
Critical F = 8.8854 {P=0.01, 7, 7)
4,9949 {(P=0.05, 7, 7)

Since F <= Critical F, (FAIL TO REJECT Ho: Equal Variances {alpha = 0.01).



Toxstat Version 3.5,

Coeur Alaska, Inc.

Study #60225262-~058-(084-089)

Hyalella azteca 10-day Sub Chronic Study
Analysis of Growth Per ORIGINAL Organism-Controls only (Sand and Form Sed)

Page 2N of

Title: 60225262-058-(084-089) H.azteca-Growth PO-controls
File: 0584cgpo.dat Transform: NC TRANSFORMATION
ANOVA Table
SOURCE DF 88 MS B
Between 1 0.0029 0.0029 30.5915
Within (Error) 14 0.0013 0.0001
Total 15 0.0043
(p-value = 0.0001)
Critical F = 8.8616 (alpha = 0.01, df = 1,14)
= 4.6001 (alpha = 0.05, df = 1,14)
Since F > Critical F REJECT Ho: All equal (alpha = 0.05)
Title: 60225262-058-(084-089) H.azteca-Growth PO-controls
File: 0584¢cgpo.dat Transform: NO TRANSFORMATION
2 Bample t-Test - TABLE 1 OF 2 Ho: Control<Treatment
TRANSFORMED MEAN CALCULATED IN 8IG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT (.05
1 Sand 0.084% 0,0841
2 Form Sed 0.0570 0.0570 5.5310 *
critical value = 1.7613 {1 Tailed, alpha = 0.05, af = 14)
(p-value = 0.0000)
TRANSFORMED MEAN CALCULATED IN S1G
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT ©¢.05
1 Sand 0.0841 0.0841
2 Form Sed 0.0570 0.0570 5.5310 «*
Unequal Var: t critical value = 1.7709 (1 Tailed, alpha = 0.05, 4df = 13)
{(p-value = 0.0000)
2 Sample t-Test - TABLE 2 OF 2 Ho: Control<«<Treatment
Equal Variances
NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG., UNITS) CONTROL FROM CONTROL
1 Sand 8
2 Form Sed 8 0.0086 10.3 0.0271
Unequal Variances
NUM OF MIN SIG DIFF % OF . DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Sand 8

l%ﬁ : ROGIZS 1L

griascalihz
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Toxstat Version 3.5, Study #60225262-058-(084-089) Page N\ of 33
Coeur Alaska, Inc.
Hyalella azteca 10-day Sub Chronic Study

List Data and Summary of Growth Per SURVIVING Organism- Controls only ‘ Py %ﬂQ}Q1E}-
Title: 60225262-058-(084-089) H.azteca-Growth PS-controls aw'. ol Oﬂ“ﬂ\k;_
File: 0584cgps.dat Transform: NO TRANSFORMATION aﬁ:{ﬁieq\zghl’

Numper of Groups: 2

"GRP IDENTIFICATION REP VALUR TRANS VALUE
1 Sand 1 0.0810 0.0810
1 Sand 2 0.1010 0.1010
1 Sand 3 0.0850 0.0850
i sand 4 0.0820 0.0820
1 Sand 5 0.0720 0.0720
1 sand 6 0.0880 0.0880
1 Sand 7 0.0920 0.0920
1 sand 8 0.0890 0.0890
2 Form Sed 1 0.0600 0.0600
2 Form Sed 2 0.0700 0.0700
2 Form Sed 3 0.0630 0.0630
2 Form Sed 4 0.0700 0.0700
2 Form Sed 5 0.0530 D0.053¢
2 Form Sed [ 0.0540 0.0540
2 Form Sed 7 0.0740 0.0740
2 Form Sed 8 0.0590 0.0590

Title: 60225262-058-(084-089) H.azteca-Growth PS-c¢ontrols

File: 0584cgps.dat Transform: NO TRANSFORMATION
Summary Statistics on Data . TABLE 1 of 2
GRP TDENTIFICATION N MIN MAX MEAN
1 Sand 8 0.0720 0.1010 0.0862
2 Form Sed 8 0.0530 G.0740 0.06289

Title: 60225262-058-(084-089}) H.azteca-Growth PS-controls

Pile: 0584cgps.dat Transform: . NO TRANSFORMATION
Summary Statistics-on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE 5D SEM C.V. %
1 Sand 0.0001 0.0085 0.0030 2.92109

2 Form Sed 0.0001 0.0078 0.0028 12.3909



Toxstat Vergion 3.5, Study #60225262-058-(084-089) ' page 90 of B
Coeur Alaska, Inc.

Hyalella azteca 10-day Sub Chronic Study
Analysis of Growth Per SURVIVING Organism-Controls only {Sand and Form Sed)

oS Kpujo-
Gaoy oandlve _
any : osin.

Title: 60225262-058-{084-089) H.azteca-Growth P3-controls
File: 0584cgps.dat Transform: NO TRANSFORMATION

Shapiro - Wilk's Test for Normality

D = 0.0009

W = 0.9882

Critical W = 0.8440 {alpha = 0.01 , N = 16)
’ W = 0.8870 {alpha = ©¢.05 , N = 16)

.Data normality test (alpha = 0.01). Continue analysis.

Title: 60225262-058-{084-089) H.azteca-Growth PS-controls
File: 0584cgps.dat Transform: NO TRANSFORMATION

F-Test for Equality of Two Variances

GROUP IDENTIFICATION VARTANCE F
1 Sand 0,0001
2 Form Sed "0,0001- 1.2039

(p-value = 0.8129)
Critical F = 8.8854 {(P=0.01, 7, 7}

4.9949 {P=0.05, 7, 7}

Since F <= Critical F, T Ho: Equal Variances {alpha = 0.01).



Toxstat Version 3.5, Study #60225262-058-{084-089) Page 153 of 3;2
Coeur Alaska, Inc, :

Hyalella azteca 10-day Sub Chronic Study

Analysis of Growth Per SURVIVING Organism-Controls only {Sand and Form Sed)

. O gyo\ vor
Title: 60225262-058-{084-089) H.azteca-Growth PS-controls éwawmboq\ L&\
File: 0584cgps . dat: Transform: NO TRANSFORMATION 0»" s \ % 3
ANOVA Table pr: PR | ZSh
SOURCE DF sS MS F
Between 1 ’ 0.0022 0.0022 32.6769
Within {Error} 14 0.0009 0.0001
Total 15 0.0031

{(p-value = 90.0001)

Critical F

8.8616 {alpha =
= 4.6001 (alpha =

I
(=)
f=]
=

df = 1,14}
df 1,14}

|
o
(=]
9]

Since F » Critical F REJECT Ho: All equal (alpha = 0.05)

2 Sample t-Test - TABLE 1 QF 2 Ho: Control<Treatment
TRANSFORMED ‘ MEAN CALCULATED IN SIG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05
1 : Sand 0.0862 : 0.0862
’ 2 Form Sed 0.0629 0.0629 5.7164 *
zfﬁual Va%b t critical value = 1.7613 {1 Tailed, alpha = 0.05, df = 14)
{p~value = 0.0000}
TRANSFORMED MEAN CALCULATED IN - s1G
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT Q.DS
1 Sand 0.0862 0.0862
2 Form Sed 0.0629 0.0629 5.7164 *

Uneqgual Var: t critical value = 1.7613 (1 Tailed, alpha = 0.05, df = 14)
(p-value = 0.0000}

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 8
2. Form Sed 8 - 0.0072 8.4 0.0234
Unequal Variances:
NUM OF MIN SIG DIFF % OF . DIFFERENCE
GROUPR IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Sand 8

2 Form Sed 8 0.0072 - 8.4 0.0234



Toxstat Version 3.5, study #60225262-058-{084-089) pPage A0 of ZED

Coeur Alaska, Inc,

Hyalella azteca 10-day Sub Chronic Study . antoad ("“H“’Z-
Ligt Data for Growth Per SURVIVING Organism - Form Sedlment as control 5% g\g&k“?i

Title: 60225262-058-{084-089)-H.azteca-Growth PS-Form Sed
File: 0584 ¥FGPS, DAT Transform: NO TRANSFORMATION
Number of Groups: 7

GRP IDENTIFICATION REP VALUE TRANS VALUE
1 Form Sed 1 0.0600 0.0600
1 Form Sed 2 0.0700 0.0700
1 Form Sed 3 0.0630 0.0630
1 Form Sed 4 0.0700 0.0700
1 Form Sed 5 0.0530 0.0530
1 Form Sed 6 0.0540 0.0540
1 Form Sed 7 0.0740 0.0740
1 Form Sed 8 0.0590 0.05390
2 LJH 1 0.0780 0.0780
2 IJH 2 0.0730 0.0730
2 LJH 3 3.0750 0.0750
2 IJH 4 0.0720 0.0720
2 LJH 5 0.0640 0.0&649
2 LJH 6 0.0710 0.07190
2 I.JH 7 0.1080 0.1080
2 L.JH 8 0.0540 0.0549
3 L3H 1 (0.0840 0.0840
3 LSH 2 0.0950 0.0950
3 LSH 3 0.0820 0.082¢
3 LSH 4 0.0900 0.0900
3 LSH 5 0.0940 0.0940
3 LSH 6 0.0770 0.0770
3 LSH 7 0.1020 0.1020
3 LSH 8 ¢.0860 0.0860
4 MSH 1 G.0940 0.0940
4 MSH 2 0.0690 0.0690
4 MSH 3 0.0830 0.0830
4 M3H 4 0.08%90 0.0890
4 MSH 5 0.0660 0.0660
4 MSH 6 0.0800 0.0800
4 MSH 7 ¢.0920 0.0920
4 MSH 2] 0,0790 0.079¢
5 usc 1 0.1090 0.1090
5 usc 2 0.0920 0.0920
5 usc 3 0.0800 0.0800
5 usgc 4 0.0770 0.0770
5 Usc. 5 0.0720 0.0720
5 usc Y 0.0900 0.0%00
5 usc 7 0.0730 0.073¢
5 usc 8 0.0680 0,0568Q
6 LSLA 1 0.1130 0.1130
6 LSLA 2 0.0850 0.0850
6 LSLA 3 0.1000 0.1000
6 LSLA 4 0.0940 0.0940
[3] L8LA 5 0.0910 0.09190
6 LSLA [ 0.0960 0.09690
6 LSLA 7 0.0960 0.0960
6 LSLA 8 0.0920 0.0920
7 EFSC 1 0.0650 0.0650
7 EFSC 2 0.0610 0.0610
7 EFSC 3 0.0650 0.0660



Toxstat Version 3.5, Study #60225262-058-{084-089)

Coeur Alaska, Inc.

Hyalella azteca 10~day Sub Chronic Study d
List Data and Summary for Growth Per SURVIVING Organlsm ~ Form Sediment as control h'hﬂﬂqjaglhl

7 EFsC
7 EFSC
7 EFSC
7 EFSC
7 EFSC

0.0640
0.0520
0.0540
0.0620
0.0750

0.0640
0.0520
0.0540
0.0620
0.0750

Paée fﬁl of ;%;2

anov calwiz

&%‘Z\@A\\%

Title: 60225262-058-{084-089}-H,azteca-Growth PS-Form Sed
Transform:

File: 0584FGPS . DAT

Summary Statistics on Data

GRP IDENTIFICATION

1 Form Sed

LJH
LSH

TABLE 1 of

Tikle: 60225262—058—(084—089)-H.aztéca—Growth PS-Form Sed
Transform;

File: 0584FGPS . DAT

Summary Statistics on Data

GRP TDENTIFICATION

NO TRANSFORMATION

TABLE 2 of 2



Coeur Alaska, Inc,
Hyalella azteca 10-day Sub Chronic Study
Analysis of Growth Per SURVIVING Organism - Form Sediment as control

Toxstat Version 3.5, Study #60225262-058- {084-089) Page jﬁ?\Of o

Title: 60225262-058-(084-089)-H.azteca-Growth PS-Form Sed : ““
File: 0584FCPS . DAT Transform: NO TRANSFORMATION @ oqiiulia

- . aB:peoqfrs)h
Shapiro - Wilk's Test for Normality .

*xkxxexxx Shapiro - Wilk's Test is aborted *¥¥x#x¥+

This test can not be performed because total number of replicates
is greater than 50.

Total number of replicates = 56

Title: 60225262-058- (084-089) -H.azteca-Growth PS8-Form Sed
File: 0584FGPS . DAT Transform: NO TRANSFORMATION

Chi~8Square Test for Normality

"Actual and Expected Frequencies

INTERVAL <-1.5 ~1.5 to «-0.5 -0.5 to 0.5 =>0.5 to 1.5 »1.5

EXPECTED 3.7520 13.5520 21.3920 13.5520 3.7520
OBSERVED 1 15 23 ) 12 5
Chi-Sqguare = 2.8870 (p-value = 0.5769)
Critical Chi-Square = 13,277  {alpha = 0.01 , df = 4)

9.488 (alpha = 0.05 , 4df = 4)

Data normality test (alpha = 0.01). Continue analysis.
Title: 60225262-058-{084-089)-H.azteca-Growth PS-Form Sed
File: 0584 ¥FGPS . DAT Transform: NO TRANSFORMATION

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 7.6941 (p-value = 0.2614)

Data ég%g\Bl homogeneity test at 0.01 level. Continue analysis.

Critical B

1
i

16.8119 ({(alpha
12.5916 f{alpha’

0.01, df = &)
0.05, df = &)



Toxstat Version 3.5,

Coeur Alaska, Inc,

Study #60225262-058-(084-089)

Hyalella azteca 10-day Sub Chronic¢ Study
Analysis of Growth Per SURVIVING Organism - Form Sedlment as control

Title: 60225262-058-(084-089)-H.azteca-Growth PS-Form Sed

Page _3?2 of _3_§

NO TRANSFORMATION

(p-value = 0.0000)

6,49)

File: 0584FGPS, DAT Transform:
ANOVA Table
SOURCE DF S5
Between 6 0.0076
Within (Error) 49 0.0054
Total 55 0.0131
Critical F = 3.1948 (alpha = 0.01, df =
= 2.2904 ({(alpha = 0.05, &f =

Since F > Critical F REJECT Ho: All equal (alpha = 0.05)

6,49)

Title: 60225262-058-(084-089)-H,azteca-Growth PS-Form Sed
File: 0584 FGPS . DAT

Dunnett's Test

GROUP IDENTIFICATION

Form

Sed
IJH
LSH
MSH
usC
LSLA
EFsC

Transform:

TABLE 1 OF

MEAN

2

MEAN CALCULATED IN

NC TRANSFORMATION

Ho:Control<Treatment

TRANSFORMED

CRIGINAL UNITS

810G

T STAT 0.05

Dunnett critical wvalue

Title: 60225262-058-(084-089)-H.

= 2.

File: 0584FGPS . DAT

Dunnett's Test

DIFFERENCE
FROM CONTROL

GROUP IDENTIFICATION

3700 (1 Tailed,

Transform:

TABLE 2 OF 2

NUM OF MIN SIG DIFF % OF

REPS {IN ORIG. UNITS} CONTROL
8
8 0.0125 19.8
8 0.0125 19.8
8 0.0125 19.8
8 0.0125 19.8
8 0.0125 '19.8
8 0.0125 19.8

alpha

0.05, df [used]
{actual df

azteca-Growth PS-Form Sed

NO TRANSFORMATION

Ho:Control<Treatment

Oncodlesliz €

T Catllza
one.o0 oa\idlie
Wtﬂ%LOQ’%?
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AECOM Environment 60225262-058-(084-089)

APPENDIX C

Analytical Data

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page C-1



Page _of
FCETL QA Form No.131
Revision O
Effective 10/06
C dwpalhditz
PERCENT TOTAL SOLIDS AND PERCENT TOTAL VOLATILE SOLIDS (TVS) anfeodlzslie
Project No: taryan e LD TARE: Dateftime: 8\l (2 (& U~ iniAnalyst: eas Dried in Oven # _\ from Date: 8 Time: 1528
! (mq%%aibéoéﬁé) DRY GROSS: Date/time:a‘lf\m@,oaqﬁﬂﬁigalyst: ) Oven *C: 1. o Date:—‘é—_i_\%iﬂmezmi
Analytical Balance ID: Awg ¥ o ASHED GROSS: Dateftime: q\q\lz@_oeabﬁqomalyst: o éﬁ?ﬁ;crngr;a;% fm%%?%%ﬁ%%%
Dish | Treatment | Rep : ) :
wagn obin )|+ Wetssmoe @ | UGGy el | o saed | i igmnn | Ty said@
10 | Sapd [ A \8.0WMle 8. 52k 291,208 23 TY
ol o) 120 05 2. 2549 22.39¢0 22,1825
A |Foem Sed | A 2.90F3 24 \3F 5%. 9639 2% . 4oMb
1A B 19 3399 29 3%l 21,0245 50, u\s)
28 | v A 10, 4uE 24. 108k 1€. 1410 18, 6258
(efy 15 12..15%3 AL DR 19,221 g 05%?
A | uau A 2 3593 22 a4 30 045 19, 4@8}?\
08 B 18, 085 2% 08%3 9. 4940 14, LB,
a0f | vsc A . 2964 R\ 85 1\ 15.829%
Eq B 12,0204 2. 2913 19,9080 \1 9830k
ah L wel A 10, 3OV 30.5509 18, 45| \8, 3,2
1RA B 0. L860 2\ V00 A8, 4,97 181328
Blank 20, 2\\0 niR 20.21\2 20, 2115

! Add in weight loss of blank boat, if appropriate.

Oos valodlie oL




PERCENT TOTAL SOLIDS AND PERCENT TOTAL VOLATILE SOLIDS (TVS)

Page __ of
FCETL QA Form No.131
Revision 0

~ Etfective 10/06

ovaqhiz\ v
an: Arodles(ie

Project No: (bo2292b 9058 ~
(084-084) + ((90-0%5)

TARE:

RTAN
Date/time: o8lagliz@, M0 tﬁAnalyst: eV

DRY GROSS:  Date/time: sia @omo"ﬁprna_lyst: o

ASHED GROSS: Dateftime: Wy, Ge8Z-0840 Analyst: o2

Oven °C: 1a4

Ashed in Furnace
Furnace °C: S8

Driedin. Oven # _}1 _ from Date:pizoliz Time: %20
to Date: aada Time: 03z,

from Date: 81z \\jz Time:; #8923
to Date: Time: V220

Analytical Balance ID: g ygy %

Dish | Treatment | Rep
No. Tare . Dry Gross Weight (g) o .  Ashed Gross Weight | . .
. ) Dish + Wet Sample (g) f % Total Solids (g) . % Total Volatile Solids (g}
Weight of Dish {g) (dish + dry sample) s A {dish + sample}(g) X )
A B ¢ [(C-A)(100)1/(B-A) D [(C-D)(100}}/(C-A)
k| e [A L.a3\g 24440 19.4808& 3.2 24
50 6 120008 2. (280 20. 2810 20.00%4
Yn | eesc [ A [0 20 20.2980 15. 09 \ 2. 2821
20 o} {03913 21.225% \2, 3044 19. H40F
Blank

! Add in weight loss of blank boat, if appropriate.




Project Number: 60225262-058-(084-089), (090-095)

Percent Total Solids and Percent Total Volatile Solids

~ Page _of __

FCETL QA Form No. 132
Revision 0

Effective 10/09

anved ooMzhiz
Al Aoz

Dry Gross

N : Ashed Gross | . - .
Tare Digh + Wet W'elght (9) % Total Solids ~ |Treatment Mean %)| Weight () (dish % Total 'Volatlle Treatment Me.an Yo
Weight (g} |Sample (g)| (dish + dry [(C-A)(100)/(B-A) Total Solids + sample) Solids Total Volatile
A B sample} D [(C-D)100))/(C-A) Salids
Treatment |Rep G
Sand A 18.0146 | 28.2266 27.8082 95.9029 95,9033 27.7974 0.1103 0.1085
B 12.0275 | 23.2549 22,7950 95.9038 22,7835 0.1068
Form Sed A 19.9277 | 29.1327 27.9679 87.3460 86.9608 27.4246 6.7573 6.9684
B 12.3792 | 22.3766 21.0345 86.5755 20.4131 7.1794
LJH A 10.4477 | 21.1086 18.7410 77.7917 77.6738 18.5258 2.5949 2.5471
B 12.1577 | 21.2732 19.2273 77.5558 19.0508 2.4994
LSH A 12.3597 | 22.0940 20.0165 78.6579 . 78.5508 19.7829 3.0509 - 3.0514
B 12.0625 | 22.0877 19.9266 78.4433 19.6866 3.0518
UsSC A 11.2564 | 21.4682 19.1632 77.4281 77.0879 18.8393 4.0965 4.1046
B 12.0204 | 22.2977 19.9080 76.7478 19.6836 41128
MSH A 10.7019 | 20.5502 18.5951 80.1478 79.5803 18.3622 2.9506 2.9052
B 10.6860 | 21.1700 18.9697 79.0128 18.7328 2.8598
LSLA A 11.9810 | 21.4140 19.4808 79.6140 79.2180 19,2242 . 3.3088 3.3676
B 12,0068 | 22.6386 20.3870 78.8220 20.1074 3.3364
EFSC A 10.7730 | 20.3988 13.0271 23.4178 23.7164 12.3821 28.6145 28.5431
B 10.7977 | 21.2357 13.3044 24.0151 12.5807 28.4717
Blank 20.2110 20.2112 20.2116




Tuesday, Septem'ber 25, 2012

Analytical Laboratory
Rami Naddy

AECOM
4303 W Laporte Ave

Fort Collins, CO 80521

RE: Sediment Analysis - 60225262-058 Work Order: 1208087
Dear Ram! Naddy: |

MSE Lab Services received 8 sample(s) on 8/14/2012 for the analyses presents
the following report.

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

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

Sara Ward

Laboratory Manager

406-494-7334

Enclosure

2d in

P.Q. Box 4078 Lab: 406-494-7334
_ I'EMSE Analytical Laboratary 200 Technology Way Eax: 406-494-7230

Bulte, MT 59701 labinfo@mse-ta.com




MSE Lab Services Date: 25-Sep-12
CLIENT: AECOM Client Sample ID: Sand
Lab Order: 1208087 Collection Date: 8/9/2012 11:10:00 AM
Project: Sediment Analysis - 60225262-058
Lab 1D: 1208087-001 Matrix: SOIL
Analyses Result MDL Rpt Limit Qualifler Units DF Date Analyzed
SW-846-ICP-AES TOTAL METALS SWed10B SW3050B nalyst: SW
Aluminum 181 6.19 156 mgMg-dry 1 0/19/2012 12:12:00 PM
Zinc ND 3.93 16.6 mgMg-dry 1 9/18/2012 12:72:00 PM
ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B alyst: tj
Arsenic ND (.081 0.312 mgKg-dry 2 911312012 12:12:08 PM
Cadmlum 0.072 0.005 0.021 mgKgdry 2 0132012 12:12:08 PM
Chromium 4.25 0.114 0.417 mofgdry 2 9[24/2012 1:00:06 PM
Copper 0.324 0.085 0.260 mg/Kg-dry 2 5/13/2012 12:12:08 PM
 Lead 0.165 0.009 0.042 molKgdry 2 9/13/2012 12:12:08 PM
Nickel 0.511 0.060 0.208 mgikgdry 2 91372012 12;12:08 PM
Selenium ND 0.141 0.417 mafKg-dry 2 9/13/2012 12:12:08 PM
Silver ND 0.077 0,208 mglkg-dry 2 0124/2012 1:00:05 PM
MERCURY IN SOIL/SEDIMENT - SW846 7471B SW7471 SW7471A nalyst: jec
Mergury ND . 0.0754 0.260 maKgdry 1 8/28/2012 12:41:55 PM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK nalyst: hb
Ouganic Matter - Walkley Black ND 0.09 0.2¢ % 1 873012012 10:00:00 AM
PERGENT COARSE MATERIAL ASTMDA422 nalyst: dk
1" Gradation ND 0.05 0.10 % 1 8123/2012 9:50:00 AM
2mm Gradation ND 0.05 0.10 % 1 8{23/2012 9:50:00 AM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 nalyst: bofjr
% Clay ND 0.1 0.1 % 1 8130/2012 4:00:00 PW
% Sand 96.0 0.1 0.1 % 1 8¥30/2012 4:00:00 PM
% Silt 4.0 0.1 0.1 % 1 " BY20/2012 4:00:00 PM
Solt Class SAND 1 B30/2012 4:00:00 PM
PERCENT MOISTURE D2216 analyst  dkijr
Percent Maisture 4.00 0.01 0.05 with 1 822/2012 0:35:00 AM

Qualifiers: E Value ahove quantitation range

J Analyte detected below the Reporting Limit

MDL Method Detection Limit

Holding times for preparation or analysis exceeded

Reporting Limit

Not Detected at the Mathod Detection] Limit (MDL}

Ina-= MSE-TA Anaiylical Laboratory.

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

Lab: 406-494-7334
Fax: 406494-7230
labinfo@mse-fa,.com

Page 1 of 18



MSE Lab Services

Date: 25-Sep-12

CLIENT: AECOM Client Sample ID; FORM SED
Lab Order: 1208087 Collection Date: 8/9/2012 11:10:00 AM
Project: Sadiment Analysis - 60225262-058
Lab ID: 1208087-002 Matrix: SOIL
Analyses Result MDL RptLimit Quallfier Units DF Date Analyzed
SW-846-1CP-AES TOTAL METALS SWE010B SW3050B Analyst sSw
Aluminum ' 609 6.73 17.0 mg/Kg-dry 1 9MB2012 12:12:00 PM
Zing ND 4.27 17.0 mg/Kgdry 1 9MBI2012 12:12:00 PM
ICP-MS METALS, SOLID SAMPLES SWe020 SW3050B Analyst: i
Arsenic ND 0.08% 0.340 mglKgdry 2 SMB/2012 12:12:08 PM
Cadmium 0.072 0.006 0.023 mglKgdry 2 /1582012 $2:12:08 PM
Chromium 8.25 0.125 0.453 mg/Kgdry 2 | BI2412012 1:00:05 PM
Copper : 0.783 0.093 0,283 mglKg-dry 2 911812012 12:12:08 PM
Lead 0.380 0.010 0.045 mg/Kgdry 2 MBI 2 12:12:08 PM
Nickel 0.820 0.065 0.227 mglKg-dry 2 9MB/2012 12:12:08 PM
Selenium ND 0.154 0.453 mylKg-dry 2 OFB/2012 12:12:08 PM
Silver ND 0.083 0.227 mg/Kgdry 2 912412012 1:00:056 PM
MERCURY IN SOIL/SEDIMENT - SW846 7471B SW7471 SW7471A alyst: Je
Mercury ' ND 0.0326 0.113 mgKgdry 1 8/28/2012 12:41:55 PM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK alyst:  bo/hb
Crganic Matter - Walkley Black 287 0.09 0.20 % 1 9MP2012 12:00:00 PM
PERCENT COARSE MATERIAL ASTMD422 alyst: dk
1" Gradation 'ND 0.05 0.10 % 1 812812012 9:50:00 AM
2mm Gradation ND 0.05 0.10 % 1 8#23/20112 9:50:00 AM
RAPID HYDROMETER (2 HOUR} MOD ASA 15-5 MSA15-5 Analyst bolir
% Clay 10.0 0.1 0.1 % 1 8430/2012 4:00:00 PM
% Sand 86.0 0.1 0.1 % 1 813012012 4:00:00 PM
% Slit 4.0 0.1 0.1 % 1 8130/2012 4:00:00 PM
Soll Class LOAMY SAND 1 8130/2012 4:00:00 PM
PERCENT MOISTURE D2216 Analyst  dk/jr
Percant Meisture 11.8 0.0% 0.05 with 1 8122/2012 9:35:00 AM
Qualifiers: E Value above quantitation range Holding times for preparation or analys!s exceeded

Jd Analyte detected below the Reporting Limit

MBL  Mathod Detection Limit

Lt Reporting Limit
ND  Not Detected at the Method Detection

[Limit (MDL}

P.O. Box 4078

“E MSE-TA Analytical Laboratory

200 Technology Way

Butte, MT £9701

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

Page 2 of 18




MSE Lab Services Date: 25-Sep-12

CLIENT: AECOM Client Sample 1D; LJH(#25938)

Lab Order: 1208087 Collection Date: 8/2/2012 11:10:00{AM

Project: Sediment Analysis - 60225262-058 :

Lab ID: 1208087-003 Matrix: SOIL

Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
SW-846-ICP-AES TOTAL METALS SW6010B SW3050B Analyst: SW
Aluminum 13100 7.32 18.5 mg/Kg-dry 1 9/10/2012 12:12:00 PM
Zinc -97.3 4,64 18.5 mg/Kg-dry 1 91 %12012 12:12:00 PM
ICP-MS METALS, SOLID SAMPLES SWeoz20 SW30508 FLnalyst: 1
Arsanic 12.8 0.107 0.369 mg/Kg-dry 2 911812012 12:92:08 PM
Cadmlum 0.250 0.006 0.025 mg/kKg-dry 2 9/18/2012 12:12:08 PM
Chrémium 355 0.135 0.493 mg/Kg-dry 2 972412012 1:00:06 PM
Copper 76.8 0.101 0.308 mg/Kg-dry 2 91812012 12:12:08 PM
Lead 9.45 0.011 0.049 my/Kg-dry 2 91312012 12:12:08 PM
Nickel 28.4 0.071 0.248 my/Kg-dry 2 9/13/2012 12:12:08 PM
Selenium ND 0.167 0.483 mp/g-gry 2 511312012 12:12:08 PM
Silver 0.342 0.091 0.248 mpKgdy 2 8/24/2012 1:00:05 PM
MERCURY IN SOIL/SEDIMENT - SW846 7471B SW7471 SWr4T1A Analyst: le
Mercury 0.119 0.0356 0.123 J mgiKg-dry 1 8/28/2012 12:41:55 PM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hb
Organic Matter - Walkley Black 1.18 0.09 0.20 % 1 8/3042012 10:00:00 AM
PERGCENT COARSE MATERIAL ASTNID422 nalyst. dk
1% Gradation ND 0.05 0.10 % 1 8/23/2012 9:50:00 AM
2mm Gradation ' ND 0.05 0.10 % 1 8232012 9:50:00 AM
RAFPID HYDROMETER {2 HOUR) MOD ASA 15-5 MSA15-5 alyst: boljr
% Clay 8.0 0.1 a1 % 1 8/80/2012 4:00:00 PM
% Sand 92.0 0.1 0.1 % 1 813012012 4;00:00 PM
% Silt ND 01 01 % 1 8/B0/2012 4:00:00 PM
Scll Class SAND 1 818012012 4:00:00 PM
PERCENT MOISTURE D2216 Analyst: didjr
Parcant Molsture 18.8 0.01 0.05 wi¥% k| 812212012 9:35:00 AM

E  Value above quantitation range
J  Analyte detected below the Reporting Limit

Qualifiers:

H Holding timas for preparation or analysis excesded

Limit  Reporting Limit

MDL  Method Detection Limit ND  Not Detected at the Method Detection Limit (MDL)
P.O. Box 4078 Lab: 406-494-7334
nﬁ MSE-TA Analylical Laboratory 200 Technology Way Fax: 406-494-7230
Page 3 of 18

Ruite, MT 59701

fabinfo@mse-ta.com




MSE Lab Services Date: 25-Sep-12
CLIENT: AECOM Client Sample ID: LSH(#25939)
Lab Order: 1208087 Collectlon Date: 8/9/2012 11:10:00 AM
Project: Sediment Analysis - 60225262-058
Lab ID: 1208087-004 Matrix: SOIL
Analyses Result MDL RptLlimit Qualifier Unlts DF Date Analyzed
SW-846-ICP-AES TOTAL METALS - SWeo10B SW3o0s508 . Analyst: sSW
Alurminum 17900 19.2 mgig-dry 1 9/‘l9!2012 12:12:00 PM
Zing 128 19.2 mgKg-dry 1 oMa2012 12:12:00 PM
ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst: 1)
Arsenlc 243 0.384 mgiKg-dry 2 ©/13/2012 12:12:08 PM
Cadmium 0.578 0,028 mgfgdry 2 9/1372012 12:12:08 PM
Chromlum 514 0.512 mgfKg-dry 2 912412012 1:00:05 PM
Copper 79.1 0.320 mgfkg-dry . 2 91312012 12:12:08 PM
Lead 8.43 0.051 mgiKg-dry 2 9/13/2012 12:12:08 PM
Nickal 402 0.258 mgKg-dry 2 91132012 12:12:08 PM
Selenium ND 0.512 my/Kg-dry 2 0/13/2012 12:12:08 PM
Silver 0.289 0.258 mgikgdry 2 9/24/2012 1:00:05 PM
MERCURY IN SOIL/SEDIMENT - SW846 7471B SW7471 SWT471A hnalyst: Je
Mercury 0.0881 0.0380 0.124 J mgfg-dry 1 Bf28/2012 12:41:55 PM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: hb
Organic Matter - Walkley Black 0.82 0.20 Y 1 8/30/2012 10:00:00 AM
PERCENT COARSE MATERIAL ASTMD422 _ nalyst: dk
1" Gradation ND 0.10 % 1 23/2012 §:50;00 AM
2mm Gradation 0.09 0.10 J % 1 8/23/2012 $:50:00 AM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: bofjr
% Clay 4.0 0.1 % i 813072012 4:00:00 PM
% Sand 96.0 0.1 % 1 830/2012 4:00:00 PM
% Silt ND 0.1 % 1 " 813012012 4:00:00 PM
8oll Class SAND 1 ©BR02012 4:00:00 PM
PERCENT MOISTURE D2218 Analyst: didjr
Percent Molsture 218 0.05 wi% 1 Bf2212012 9:36:00 AM
Qualfiers: E  Value above guantitation range H Holding times for preparation or analysis exceeded

J Analyte detected balow the Reporting Limit

MDL  Method Detection Limit

Limit Reporting Limit

ND Mot Detected at the Mathod Detectioh Limit (MDL)

“ﬁ MSE-TA Analytical Laboratery

P.C. Box 4078

200 Technology Way

Butte, MT 59701

Lab; 406-454-7334
Fax: 406-494-7230
labinfo@mse-fa.com
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MSE Lab Services Date: 26-Sep-12

CLIENT: AECOM Cllent Sample 1D: MSH(#25940)

Lab QOrder: 1208087 _ Collection Date: 8/9/2012 11:10:00[AM

Project: Sediment Analysis - 60225262-058

Lab ID: 1208087-005 Matrix: SOH.

Analyses Rasult MDL RptLimit Qualifler Units DF Date Analyzed
SW-846-ICP-AES TOTAL METALS swaeo10B SW3050B Analyst: sSW
Aluminurn 18800 7.43 18.8 mgiKg-dry 1 9192012 12:12:00 PM
Zing 124 472 18.8 mgkg-dry 1 91B/2012 12:12:00 PM
ICP-MS METALS, SOLID SAMPLES SW&020 SW30508 Analyst: |
Arsenic 56.1 0.100 0.375 mgKgdey 2 9/113/2012 12:12:08 PM
Cadmium 0.269 0.007 0.025 mgig-dry 2 gMBI2012 12:12:08 PM
Chromium 48.1 0.138 0.501 mglKg-dry -2 9424/2012 4:00:05 PM
Copper 87.5 0.103 0.313 mo/g-dry 2 2/113/2012 12:12:08 PM
Lead 11.3 0.014 0,050 mgiKgdry 2 SM32012 12:12:08 PM
Nicke! 393 0.072 0.250 mg/Kgdry 2 9411372012 12:12:08 PM
Selenium ND 0.170 0.501 mgMg-dry 2 9/M13/2012 12:12.08 PM
Silver 0.225 0.002 0.250 J myyg-dry 2 9{24/2012 1:00:05 PM
MERCURY IN SOIL/SEDIMENT - SWg46 7471B SWr4T4 SW7471A Analyst: jc
Mercury : 0.0581 0.0359 0.124 J mg/Kg-dry 1 8/28/2012 12:41:55 PM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK Analyst: "hb
Organlc Matter - Walkley Black : 1.06 0,08 0.20 % 1 8140/2012 10:00:00 AM
PERCENT COARSE MATERIAL . ASTMD422 Analyst: dk
1" Gradation ND 0.05 0.10 % 1 8232012 9:50:00 AM
2mm Gradation . 0.44 0.05 0.10 % 1 8§29/2012 8:60:.00 AM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Analyst: boljr
% Clay 4.0 0.1 0.1 % 1  8130/2012 4:00:00 PM
% Sand 96,0 0.1 0.1 % 1 8§20/2012 4:00:00 PM
% Siit ND 0.1 0.1 % 1 8/30/2012 4:00:00 PM
Soll Class SAND 1 8/30/2012 4:00:00 FM
PERCENT MOISTURE D2216 Bnalyst: dkijr
Percent Moisture 201 001 0.05 wi% 1 8/22/2012 9:35:00 AM

E  Value above quantitation range

H Holding times for preparation or analysis excesded

Qualifiers:
J  Analyte detecied below the Reporting Limit Limit Reporting Limit
MDL  Method Deteclion Linnit ND  NotDetected atihe Method Detection Limit (MDL)
P.0. Box 4078 Lab: 406-4904-7334
SR vse-ra snaiton Labortory 200 Techrology Way Fax: 406-494-7230

Bufte, MT 59701

labinfo@mse-ta.com
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MSE Lab Services : Date: 25-Sep-12

CLIENT: AECOM Client Sample ID: USC(#25932)

Lab Order: 1208087 Collection Date: 8/9/2012 11:10:00|AM

Project: Sedimant Analysis - 80225262-058

Lab ID: 1208087-006 Matrix: SOIL

Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed

SW-846-ICP-AES TOTAL METALS SWe0108 SW3050B Analyst: sSwW
" Aluminum 20300 7.81 10.2 mgiKg-dry 1 9/19/2012 12:12:00 PM

Zinc 134 4,83 9.2 : mgkgdry 1 9/19/2012 12:12:00 PM

ICP-MS METALS, SOLID SAMPLES SW6020 SW3050B Analyst: t

Arsanic 144 0.411 0,384 mglkg<iry 2 911812012 12:12:08 PM

Cadmium 0.776 0.007 0.028 mglkg-dry 2 9/1B/2012 12:12:08 PM

Chromfum 125 0.141 0.513 mgfkgdry 2 9ip4/2012 1:00:05 PM

Copper 554 0.105% 0.320 my/Kg-dry 2 O11B/2012 12:12:08 PM

Lead 4.06 0.012 0.051 mg/Kg-dry 2 SMBI2012 12:12:08 PM

Nickel 78.4 0.074 0.25¢ mgKg-dry 2 9132012 12:12:08 PM

Selenium 0.608 0.174 0,513 mg/Kg-dry 2 OMBI2012 12:12:08 PM

Sliver 0.132 0.094 0.256 J my/Kg-dry 2 9/24/2012 1:00:05 PM

MERCURY IN SOIL/SEDIMENT ~ SW846 7471B SW7471 SWT4T1A nalyst: Jc

Mercury 0.06825 0.0365 0.126 J mgikg-dry 1 8123/2012 12:41:55 PM

ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK nalyst: hb

Organic Matier - Walkley Black : 3.74 003 020 % 1 8/30/2012 10:00:00 AM

PERCENT COARSE MATERIAL ASTMD422 alyst: dk

1" Gradation ND 0.08 010 . % 1 812372012 9:50:00 AM

2mm Gradation 0.32 0.05 0.10 % 1 812312012 9:50:00 AM

RAPID HYDROMETER (2 HOUR) . MOD ASA 15-5 MSA15-5 nalyst: bolr

% Clay 2.0 0.1 : 0.1 % 1 © o BAS0/2012 4:00:00 PM

% Sand 98.0 0.1 0.1 % 1 8180/2012 4:00:00 PM

% Silt ND 0.1 0.1 % 1 BA30/2012 4:00:00 PM

Soll Class SAND 1 8/30/2012 4:00:00 PM

PERCENT MOISTURE D2216 analyst: dk/jr

Percant Moisture 22,0 0.01 0.05 wite 1 8/22/2012 2:35:00 AM

Qualifiars: E  Value above quantltaﬁon range H HoldIng times for preparation or analysis exceeded
J Analyte detected below the Raporting Limit ' Limit  Reporting Limit
MDL.  Method Detection Limit ND  Not Detected at the Method Detection] Limit (MDL)
P.Q. Box 4078 Lab: 408-404-7334
m‘:a MEE-TA Analylioe! Laboratory - 200 Technology Way Fax: 406-494-7230
Butte, MT 50701 labinfo@mse-ta.com Page 6 of 18




MSE Lab Services

Date: 25-Sep-12

CLIENT: AECOM Client Sample ID: LSLA(#25933)
Lab Order: 1208087 Collectlon Date; 8/8/2012 11:10:00 AM
Project: Sedimant Analysis - 60225262-058
Lab ID: 1208087-007 Matrix: SQIL
Analysas Result MDL RptLimit Qualifier Units DF Date Analyzed
SW-846-1CP-AES TOTAL METALS SWE010B SW3050B wnalyst:  SW
Aluninum 13600 7.43 18.8 mgKg-dry 1 9/19/2012 12:12:00 PM
Zing 200 4.72 188 mgKg-dry 1 9/10/2012 12:12:00 PM
ICP-MS METALS, SOLID SAMPLES SWeo20 SW3050B analyst: ij
Arsenic 9.3 0.109 0.375 mgikg-dry 2 0/13/2012 12:12:08 PM
Cadmium 1.22 0,007 Q.025 mg/gdry 2 9/13/2012 12:12:08 PM
Chromium 32.0 0.138 0.500 mg/Kgdry 2 9{24/2012 1:00:05 PM
Copper 50.7 0.103 0.313 mg/Kg-dry 2 9/13/2012 12:12:08 PM
Lead 8.45 0.011 0.050 mg/Kgdry 2 9/13/2012 12:12:08 PM
Nigkel 43.2 0.072 0.250 mg/Kg-dry 2 9/13/2012 12:12:08 PM
Selenium ND 0.170 0.500 mgikg-dry 2 913/2012 12:12:08 PM
Silver 0.145 0.092 0.250 J mgikg-dry 2 9{24/2012 1:00:056 PM
MERCURY IN SOIL/SEDIMENT - SW846 7471B SW7471 SWT4T1A J\nalyst: je
Meroury ' 0.0094 0.0355 0.122 J mg/Kg-diy 1 B/482012 12:41:55 PM
ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK J\na‘ysf! hb
Organic Matter - Walkley Black 1.67 0.09 0.20 % 1 8i30/2012 10:00:00 AM
PERCENT COARSE MATERIAL ASTMD422 Analyst: dk
1" Gradation ND 0.05 0.10 % 1 8/23/2012 9:50:00 AM
2mm Gradation ‘ 0.13 0.05 0.10 % 1 8/23/2012 9:50:00 AM
RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15-5 Aralyst bolfr
% Clay ) 20 0.1 0.1 % 1 830/2012 4:00:00 PM
% Sand 498.0 0.1 0.1 Y 1 8130/2012 4:00:00 PM
% Siit ND 0.1 0.1 % 4 ' alaoizmz 4:00:00 PM
Soll Class SAND 1 8{30/2012 4:00:00 PM
PERCENT MOISTURE D2216 Analyst: dkijr
Percent Moisture 20.1 0.1 0.05 wi% 1 BI22/201 2 9:35:00 AM
Qualifiers: E Value above quantitation rangs H Holding times for preparation or analysls exceeded
J Analyte detected below the Reporting Limit Limit Reporting Limit
MDL  Method Detection Limit ND  Not Detected af the Method Detection) Eimit {MDL)
‘ P.O. Box 4078 Lab: 406-494-7334
mﬁ MSE-TA Analytical Laboralory 200 Technology Way Fax: 406-494-7230

Butte, MT 58701

labinfo@mse-fa.com
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MSE Lab Services

Date: 25-Sep-12

Cilent Sample ID: EFSA(#25934)

CLIENT: AECOM

Lab Order: 1208087 Collection Date: 8/9/2012 11:10:00 AM

Project: Sediment Analysis - 60225262-058

Lab 1D: 1208087-008 Matrix: SOIL

Analyses _ Resuit MDL RptLlimit Qualifiler Units DF Date Analyzed

SW.846-JCP-AES TOTAL METALS SWG010B SW3050B i Analyst: sw

Aluminum 15300 22.0 55.5 mo/kg-dry 1 91972012 12:12:60 PM

Zlne 1490 - 13.8 B5.5 mg/Kg-dry 1 /2012 12:12:00 PM

ICP-MS METALS, SOLID SAMPLES SWE020 SW3050B tj

Arsenic 240 0.322 1.1 myg/Kg-dry 2 /2012 12:12:08 PM

Cadmium 23.2 0.012 0.074 mg/Kg-dry 2 /2012 12:12:08 PM

Chromiumn 389 0.408 1.48 my/Kg-dry -2 4/2042 1:00:05 PM

Copper 159 0303 0.924 maKg<dry 2 2012 12:12:08 PM

Lead 14.2 0.033 0.148 myKg-dry 2 2612 12:12:08 PM

Nickel 183 0.212 0.739 mg/Kg=dry 2 2012 12:12:08 PM

Selenium 0.634 0.502 1.48 d mgiKgdry 2 2012 12:12:08 PM

Silver 0.513 0.272 0.739 4 _mpikgdry 2 442012 1:00:05 PM

MERCURY IN SOILL/SEDIMENT - 8W3s46 74718 SW7471 SWT7471A ic
Mercury 0.327 0.107 0.389 J mg/kg-dry 1 /2012 12:41:556 PM

ORGANIC MATTER-WALKLEY BLACK OM_WALKLEYBLACK nalyst: BO

Organic Matter - Walkley Black 18.7 0.08 0.20 % 1 8131/2012 3:00:00 FM

PERCENT COARSE MATERIAL ASTMD422 Analyst: dk

1" Gradation ND 0.05 0.10 % 1 812372012 9:50:00 AM

2mm Gradation ND 0.05 0.10 % 1 8423/2012 9:50:00 AM

RAPID HYDROMETER (2 HOUR) MOD ASA 15-5 MSA15.5 Analyst: bofjr

% Clay 40,0 0.1 0.1 % 1 BA30/2012 4:00:00 PM

% Sand 268.0 0.1 0.1 % 1 8/30/2012 4:00.00 PM

% St 24.0 0.1 ¢ % 1 8130/2012 4:00.00 PM

Soll Class CLAY i 1 813012012 4:00:00 PM

PERCENT MOISTURE D2216¢ Analyst: di/jr

Percent Molsture 73.0 0.1 0.05 wi%h 1 8(22/2012 9:35:00 AM

Qualifiers: E  Value above quantitation range H Holding times for preparation or analysis éxceeded
J Analyte detected below the Reporting Limit Limlt Reporting Limft
MDL  Method Daetection Limft ND Mot Detected at the Mathod Detection|Limit (MDLY
‘ P.O. Box 4078 Lab: 406-494-7334
IIE MSE-TA Analylical Laboratary 200 Technology Way Fax: 406-494-7230
: Bufte, MT 59701 labinfo@mse-to.com Page 8 of 18




P.O. Box 4078 Lab: 406-494-7334
nE MSE Anaiytical Laboratory 200 Technology Way Fax: 406-404-7230 Date: 25-Sep-{f2
Butte, MT 88701 labinfo@mse-ta.com Report Date: 25-Sep-ff2
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1208087
Project: Sediment Analysis - 60225262-058 BatchiD: 5817
Analyte Result RL Units Splke Lvl % Rec Low Umlt High Limit RPD RPD Umit Qualifier
Sample ID: PB-UNFILTERED-5%17 Method: SW80108 Bafch ID: 5917 Analysis Date: $/19/2012 12:12:00 PM
Alurainum ND 15.0 mg/Kg
Zine NE 15.0 ma/Kg
Sample ID; PB-FILTERED-5317 Method: SWeo108 Batch ID: 5917 Analysls Dote: 9/19/2012 12:12:00 PM
Aluminum ND 16.0 mg/Kg
Zin ND 15.0 mg/Kg
Sample ID: LCS-5917 Method: SVW/6010B Batch ID: 5917 Anglysls Dete: 8/18/2012 12:12:00 PM
Aluminum 8630 15.0 mafg 0672 685 80 120 s
Zinc 193 16.0 mglkg 188.0 97.7 80 120
Sample ID: 1208087-0034A-M5 Method; SW8010B Balch ID; 5917 Analygls Dete: 9/19/2012 12:12:00 PM
Alurinum 27900 18.5 mg/Kg-dry 11910 124 75 125
Zine 347 18.5 mo/Kg-dry 243.8 103 75 125
Sample ID: 1208087-003A-MSD Method: SWE0108 Batch ID: 6917 Analysls Date: §718/2012 12:12:00 PM
Aluminum 23400 18.5 mgli<g-dry 11910 87.2 75 128 17.3 20
Zinc 334 18.5 mgfKg-dry 243.8 97.1 75 125 3.89 20
Semple 1D: 1268087-003A-MST Method: SWe0108 Batch ID: 5817 Analysis Date: 8/19/2012 12:12:00 M
Alurlnum 25400 185 my/iKg-dry 11910 104 75 125 0.28 20
Zinc 357 185 mgig-dry 243.8 107 75 125 2386 20
Sample [D: PB-UNFILTERED-5917 Method: SW5020 Baich ID: §917 Analysls Data: 913/2012 12:12:08 PM
Cadmium 0.018 0.020 mg/Kg J
Copper 0.136 0.250 mg/Kg J
Lead 0.016 0.040 mg/Kg J
Nickel 0.495 0.200 mg/Kg _
Sample ID: PB-FILTERED-5917 Method: SWE020 Batch ID: 5917 Analysls Date; 9/13/2012 12:12:08 PM
Cadmium 0.020 0.020 mgikg
Copper 0138 0.250 mg/Kg J
Lead 0.018 0.040 mg/Kg J
Micks! 0.444 0.200 my/Kg
Sample ID: LCS-5917 Method: SW6020 Batch ID: 5917 Analysls Dale: 9/13/2012 12:12:08 PM
Cadmium 247 0.020 mgfKg 274.0 0.1 80 120
Copper 271 0.250 mgfKg 242.0 112 80 120
Lead 261 0.040 malkg 240.0 109 80 120
Nickel 85.7 0.200 mg/Kg 7470 115 80 120
Sample ID: 1208087-G03A-MS’ Mothod: SW6020 Batch ID: 5917 Analysis Date: 9/13/2012 12:12:08 PM
Cadmium 338 0.025 mo/Kg-dry 3374 100 75 125
Copper 451 0.308 mg/Kg-dry 298.0 128 75 128 g
Lead 366 0.043 mg/Kg-dry 295.6 121 75 125
Qualifiers:  na  sampla conc. Is > 4”splke lavel §'  Splke Recovery outside Himits; within Manufacturer Limits
Manufacturer Limits for Aluminum 4270-15100 mafKg; Coppar 184-326 mg/Kp;

Mercury 2.97-80.4 mg/Kg; Siiver 16.1-37.5 mg/Kp; Arsenic 39.7-100 mg/Ky;
Selenlum 121-340 mafKe; Nickel 63.3-100 mg/Kg

Page 90
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nﬁ MSE Analytical Laboratory

P.O. Box 4078
200 Tgchno!ogy Way

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

Date: 25-Sep-l{2

Bulte, MT 59701 labinfo@msa-fa.com Report Date: 25-Sep-[{2
QA/QC SUMMARY REPORT
Clisnt: AECOM Work Order: 1208087
Projact: Sediment Analysis - 60226262-058 BatchlD: 5917
Analyte Result RL Units Splkelvl % Rec LowlLimit HighLimit RPD RPD Umit Qualifter
Sample ID: 1208087-003A-MS Meathod: SW6020° Batch ID: 5917 Analysls Data: &/13/2012 12:12:08 PM
Nickel 141 0.246 mg/Kg-try 92.00 127 75 125 s
Sample 1D: 1208087-003A-MSD Method: SW6020 Batch 1D: 5917 Anafysls Date: 9/153/2012 12:12:08 PM
Cadmlum 300 0.025 mg/Kg-dry 337.4 85,0 75 125 1.7 20
Copper 387 0.308 mg/Kg-dry 298.0 104 75 125 15.2 20
Lead 323 0.040 mig/Kg-dry 2956 106 75 125 127 20
Nickel 122 0.246 mg/Kg-dry 82.00 107 75 128 14.2 20
Samﬁie iD: 1208087-003A-MST Maihod: SW6020 Batch ID: 5917 Analysis Date: 9132012 12:12:08 PM
Cadmium 317 0.025 mgfg-dry 337.4 8938 75 125 6.34 20
Copper 424 0.308 mg/Kg-dry 208.0 116 75 125 8.20 20
Lead 346 0.049 mgfKg-dry 206.6 114 75 126 6.80 20
Nickel 133 0.248 mg/Kg-dry 92.00 119 75 125 5.36 20
Sample 1D: PB-UNFILTERED-5917 Method: SW8020 Baich ID: 5917 Analysls Dato: §/13/2012 12:12:08 PM
Arsenlc ND 0.300 mg/Kg
Salenlum ND 0.400 ma/Kg
Sample 1D: PB-FILTERED-5917 Method: SWe020 Batch ID: 8917 Analysls Dale: 9/13/2012 12:12:08 PM
Argenlc ND 0.300 mg/Ka
Selanium ND 0.400 mg/Kg
Sample ID: L0S-5917 Method: SW60620 Bateh ID: 5817 Analysls Dale: $/13/2012 12:12:08 PM
Arsanic 66.3 0.300 mg/Kg 59.10 112 80 120
Selenium 102 0.400 mgiKg 178.0 108 80 120
Semple ID: 1208087-003A-MS Methed: SW6020 Batch ID: 5917 Analysis Date: 9/13/2012 12:12:08 PM
Argenic 121 0.369 mgfKg-dry 72.78 149 75 125 §*
Selenium 276 0.493 mgfKa-dry 219.2 126 76 125 s
Sample ID: 1208087-0034-M$D Method: SW8020 Batch ID: 5917 Analysls Date: 9/13/2012 12:12:08 PM
Arsenic 8994 0.368 mg/Kg-dry 72.78 119 75 125 18.7 20
Selenium 238 04903 mg/Kg-dry 219.2 109 75 125 14.6 20
Sample ID: 1208087-003A-MST Mothod: SW6020 . Batch ID: 5917 Anafysls Dale; 8/13/2012 12:12:08 PM
Arsanic - 108 0369 mgfKg-dry 72.78 131 75 126 11.2 20 8
Selenlum 255 0493 mg/Kg-dry 219.2 118 75 125 7.97 20
Sample ID: PB-UNFILTERED-5317 Method: SW6020 Bafch ID: 5917 Analysls Date: 8/24/2012 130005 PM
Chromium 5.83 0.400 “mgKg
Silver ND 0.200 mgiKg
Sample ID; PB-FILTERED-8917 Method. SW6020 Balch ID: 5917 Analysis Date: /24/2012 1300:05 PM
Chromium 5.03 0.400 mg/Kg
Silver ND 0.200 mg/Kg
Quallffiers: N g*

Sample cone. Is > 4*spike laval

Spike Recovery outside limits; within Manufacturer Limits
Manufacturer Limits for Alaminum 4270-15100 mg/Kg; Copper 184-326 mgKg;
Mercury 2.97-80.4 mg/Kg; Silver 16.1-37.5 mg/Kg; Arsenil
Selenlum 121-340 mg/ig; Nickel 63.3-100 mg/Kg

Page 10 of 18
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_ P.0. Box 4078 . Lab: 406-494-7334 Dates S
nEE MSE Analylical Laboratory 200 Technofogy Way Fax: 406-494-7230 ate: 25-Sep-2
Butte, MT 69701 lablnfo@mse-fa.com Report Date: 25-Sep-ff2
Cliant: AECOM Work Order: 1208087
Project: Sediment Analysls - 60225262-058 BatchlD: 5917
Analyte Result RL Units Spike LV % Rec LowLimit High Limit RPD RPDLmig Qualifler
Sample ID: LCS-5917 Method: SW6020 Batch ID: 5917 Analysls Date: 9/24/2012 1:00:05 PM
Chromium 166 0.400 mgiKg 150.0 110 80 120 C
Sliver 32.3 0.200 mo/KG 24.90 130 B0 120 o*
Sample 1D: 1 208087-003A-MS Method: SW6020 Batch 1D: 5917 Analysls Date: 5/24/2012 1:00:05 PM
Chromium 257 0493  mg/Kgdry i847 . 120 75 125
Silver 42.0 0.248 mg/kg-dry 30.67 136 75 125 s
Sample ID: 1208087-003A-MSD Mathod: SW6020 Batch ID: §917 Analysis Date: 9/24/2012 1:00:05 PM
Chromium 228 0493  mg/Kg-dry 184.7 104 75 125 1.9 20
Silver : 38.3 0.246 mo/Kg-dry 30,67 124 75 125 8.13 20
Sample 1D: 1208087-003A-MST. Method: SWE020 Batch ID: §817 Analysls bale: 924/2012 1:00:06 PM
Chromium 239 0.493 mg/Kg-dry 184.7 110 75 125 7.28 20
Sliver 385 0.246 molKg-dry 3067 124 75 125 8.64 20
Qualiflers:  NA  Sample cone. Is > 4*spike level §*  Spike Recovery outside limlis; within Manufacturer Limits _
Manufacturer Limits for Aluminum 4270-15100 mg/Kg; Copper 184-328 mg/Ky;
Mercuiy 2.97-80.4 mg/Kg; Silver 16.1-37.5 mpiKg; Arsenlé 39.7-100 mg/Kg;
Selenium 121-340 mg/Kg; Nickel 83.3-100 ma/Kg
Page 11 of 18




nﬁ MSE Analyfical Laboratory

200 Technology Way

L ab: 406-494-7334
Fax: 406-494-7230
Butte, MT 69701 labinfo@mse-fa.com

P.O. Box 407,
ox 4078 Date: 25-Sep-12

Report Date: 25-Sep-{f2

R —— - —
e —— —

QA/QC SUMMARY REPORT |
Client: AECOM Work Order: 1208087
Project: Sediment Analysis - 60225262-058 BatchlD: 5924
Analyte Result RL Units Splkelvl % Rec LowLimit Highimit RPD RPD Limit Qualfler
-Sample iD; 5924-PB Mathod. SWr4T1 Batch ID: 5924 Analysls Dale: 8/28/2012 12:41:56 PM
Mercury ND 0.100 mg/Kg _
Sample ID: LCS-6924 Msthod: SWT4T1 Barbh 1D: 5924 Analysis Dale: 8/28/2012 12:41:66 PM
Mercury 17.3 245 mgfKg 27.80 622 80 120 s
Sample ID: 1208087-601A-MS Mettod: SW7471 Batoh ID: 65924 Analysls Dale: §26/2012 12:41:55 PM
Mercury 18.2 251 mg/Kg-dry 28.96 66.4 75 125 S*
Sample ID: 1208087-007TA-MSD Method: SW7471 Bafch ID: $924 Analysis Date: 8/28/2012 12:41:56 PM
Mercury 19.8 2.60 mg/Kg-dry 28.96 68.2 75 125 2.74 20 g
' |
i
|
|
|
|
i
|
i
Qualifilersi  MA  Sample cone. Is > 4*spike level §  Splke Recovery outside limits; within Manufacturer Limits :
Manufasturer Limits for Aluminum 4270-15100 moiKg; Copper 184-328 myfKg;
Mercury 2.97-B0.4 mg/Kg; Silver 16.1-37 8 mg/Kg; Arsenic 39.7-100 mg/fKg;
Selsnium 121-340 my/Kg; Nickel 63.3-100 malKg
Page 12 of 18
]




P.Q. Box 4078 Lab; 406-494-7334
nﬁ MSE Analytical Laboratory 200 Technology Way Fax: 406-494-7230 Date: 25-Sepq72
Butte, MT 59701 labinfo@mse-ta.com Report Date: 25-Sep {12
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1208087
Project: Sediment Analysis ~ 60225262-058 BatchlD: R20713
Anaiyte Result RL. Units Splke Lvl % Rec Lowlimit Highlimit RPD RPD Linjit Qualifier
Sample ID:. 1208087.005AD Mathod: D2216 - Batch ID: R207T13 Analysts Date: 8/22/2012 9:35:00 AM
Percent Moisture 20.6 0.05 wi% 2.26 35

CQualiflers: N Sample conc. 1s > 4%spike loval 8§ Spike Recovery outsids limits; within Manufactunar Limits
Manufacturer Limits for Aluminum 4270-15100 mg/kg; Cd
Mercury 2.97-80.4 mgiig; Silver 16.1-37.5 mg/Kg; Arseni
Selenium 121-340 my/Kg; Nickel 63.3-100 mofi<g

Page 13 g
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P.O. Box 4078 Lab: 406-494-7334 .
“ MSE Anatytical Laboralory 200 Technology Wey Fax: 406-494-7230 Date: 25-Sep 72
Butte, MT 59701 labinfo@mse-ta.com - Report Date: 25-Sepq12
QA/QC SUMMARY REPORT
Cliont: AECOM ' Work Order:  120808Y
Project: Sediment Analysis - 60225262-058 : BatchlD: R20774
Analyte Result RL Units Splkeivi % Rec Low Limit High Limit RPD RPD Lingit Qualifier
Sample ID: 1208087-003A-D Mothod: ASTMD422  Balch ID: R20774 Analysis Date: 8/23/2012 8:50:00 AM
1" Gradation ND 0.10 % 0 35
2mm Gradation ND 0.10 % 0 35
i
1
i
i
|
i
|
|
i
[
i
i
%
|
i
i
i
Qualifiers:  MA  Sample conc. Is > 4*spike laval S*  Spike Recovery oulside limits; within Manufacturer Limits

Manufacturer Limits for Aluminum 4270-15100 mg/Kg: Copper 184-326 mg/iKg:

Mercury 2.97-80.4 mg/Kg; Silver 16.1-37.5 mg/Ky; Arsar
Salenium 121-340 mo/Kg; Nickel 63.3-100 mg/Kg
Page 14

ic 39.7-100 mp/Kg;
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P.0O, Box 4078 Lab: 406-494-7334 :
IE MSE Analylical Laboratary 200 Technology Way Fax: 406-494-7230 Date: 25-Sep-12
Bulie, MT 59701 tabinfo@mse-ta.com Report Date: 25-Sep-12
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1208087
Project: Sediment Analysis - 80225262-058 BatchlD: R2082ﬂ|$
' |
Analyte Result RL Units Splke Lvl % Rec Lowlimit HighUmit RPD RPD Limit Qualifier
Sample ID: LCS Mathiod: OM_WALKLE Balch ID: R20826 Analysls Date: &31/2012 3;00:00 PM
Crganic Matter - Walki 48.8 0.20 % 49.60 283 70.7 108
Sample ID: PB " Method: OM_WALKLE 8alch ID: R20828 Anslysls Date: 8/31/2012 3100:00 PM
Organlc Matter - Walkl ND 0.20 %
Sample 1D: 1208165-001A-D Mothod: OM_WALKLE Balch ID: R20826 Analysis Dafe: 8/31/2012 3;00:00 PM
Organic Matter - Walkl 1.05 0.20 % 3.06 36!
i
Qualifiers:  nNa  Sample conc. Is > 4*spike level §-

Manufecturer Limits for Aluminum 4270-15100 mg/iKg; Copper 184-328 ma/Kg;
Mercury 2.97-80.4 mg/Kg; Siiver 18.1-37.5 mg/Kg; Arsenic 39.7-100 mao/Kg;
Selenium 121-340 mg/Kg; Nickel 63.3-100 mg/ikg

Page 15 of 18
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P.0. Box 4078 Lab: 406-494-7334
mﬁ MSE Anaiytical Laboratory 200 Technology Way Fax: 406-494-7230 Date: 25-Sep;12
Butte, MT 59701 lablnfo@rmse-ta.com Report Date: 25-Sep-12
QA/QC SUMMARY REPORT
Client: AECOM . Work Order:  120808F
Project: Sediment Analysis - 60225262-058 _ BatchlD: R20829
Analyle Result RL Units Spike kvl % Rec LowLlimit HighLimit RPD  RPD Limit Guafifier
Sample (D 1208114-001A-D Method: OM_WALKLE Batch ID: R20829 Analysls Date: 6/30/2012 fO:OOrOOAM
Organic Matter - Walkl 0.83 0.20 % 2.00 35
Sample ID: LCS Method: OM_WALKLE Batch ID: R20829 Anglysls Date: 8/30/2012 fO:OO:OO AM
Organic Matter - Walid ~~ 54.6 020 % 49.60 110 8o 120 i
Sample 1D; PB Method: OM_WALKLE Baich ID: R20829 Analysis Dale: 8/30/2012 1,50-'00-'00AM
Organic Matter - Walkl ND 0.20 % ;
Qualifiarst  nA  sample cone. [s > 4*spike levol S*  spike Recovery aulside limits; within Manufacturer Limi:iJ
Manufacturer Limits for Aluminum 4270-15400 mo/Ka; Copper 184-328 mg/iKg;

Marcury 2.97-80.4 mg/Kg; Siiver 16.1-37.5 mg/Kg; Amef'ric 39.7-100 mg/Kg;

Seleniurn 121-340 mg/Kg; Nickel 63.3-100 mg/Kg H
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P.0. Box 4078 Lab: 406-494-7334 ) .
nﬁ MSE Anslyticsl Leboratary 200 Technology Way Fax: 406-494-7230 Date: 25-Sep12
’ Bufte, MT 50701 fabinfo@mse-ta.com Report Date: 25-Sep12
QA/QC SUMMARY REPORT 7
Client: AECOM | " Work Order: 1208087
Project: Sediment Analysis - 80225262-058 BatchlD: R20843
Analyle Result RL Units Spike Lvl % Rec Low Limit HighLmit RPD RPD Limit Qualifier
Sample ID: 1208087-001A-D Method: MSA15-5 Bateh ID: R20843 Analysis Date: 830/2012 4:00:00 PM
% Clay ND 0.1 % 0 35:
% Sand 96.0 0.1 % 0 35!
% Silt 4.0 0.1 % -3
Soll Class SAND :
Qualiflers:  wna  Sample conc. Is > 4"splke level s

Spike Recovery ouiside limits; within Manufacturer Limits%

Manufacturer Limite for Aluminum 4270-15100 mg/Kg; Copper 1684-326 mo/Kg;
Mercury 2.97-80.4 mg/Kg; Silver 16.1-37.5 mg/Kg; Arsenic 39.7-100 mg/Kg;
Selenium 121-340 mg/ig; Nicke! 63.3-100 mg/Kg i

Page 17 of 18



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

“E MSE Anaytical Laborstory 200 Technology Way Fax: 406-494-7230 Date: 25-Sep-f2
Butte, MT 58701 labinfo@mse-ta.com Report Date: 25-Sep-jf2
QA/QC SUMMARY REPORT
Cllent: AECOM Work Order: 1208087
Froject: Sediment Analysis - 602265262-058 BatchlD: R2092¢
Analyte Result RL  Units  Spkelvl %Rec  Lowlimit HighLmit RPD RPD Limt Qualifier

Sample ID: 1208157-001A-D Method: OM WALKLE Baich ID: R20928 Anglysls Date; 8/12/2012 12:00:00 FM

Organic Matter - Walkl 0.61 0.20 % 2.81 35

Sample ID: LCS Method: OM_WALKLE Balch ID: R20928 Analysls Date: 8/12/2012 1;'2:00:00 P

Organic Matter - Walkl 49.9 0.20 % 49.80 101 707 100 i

Sample ID: PB Method: OM_WAIKLE Batch ID: R20028 Analysle Date; 9/12/2012 1:?-'00-'00 PM

Crganlc Matter - Walkl ND 0.20 % !
Qualiflers:  NA  Sample cone. Is > 4"splks lavel §*  Spike Recovery outsids imis; within Manufacturer Limits

Manufacturar Limits for Aluminum 4270-15100 mgfKg: C'opper 184-326 mg/Kg;
Mercury 2.87-80.4 mg/ig; Siivar 16.1-37.5 mg/Kg; Arsen!ic 39.7-100 ma/Kg;
Selenium 121-340 mg/Kg; Nicke! 63.3-100 mg/Kg |
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A=COM

CHAIN OF CUSTODY RECORD

SIpFITE7 e o)
Client/Project Name: Project L.ocatlon: o ,' !
Analysls Requested Plagilo §-HeL 4
058 (2012.) Aecom [eceTi . | Az 2-tasong
Project Number: Fisld Logbook Ne.: o o) g V- VOA Vial 4 - NROH, 42
9 'g 0~ Other 5 NuOHjznaq,
06228203 - OS® e S R R & E=Emors TR
Sampler (Print Name)/(Affiltation): Ghaln of Custody Tepe Nos.: . £ 2 3 - Noasz0a.4-
e d.‘ ™
(’Jnru-a\%no. Neednaim ('HﬁCOM) } Uo3a) %‘% 9 3 50
ey Barnedt- (BSC0M) - L 2 W~ iastomtor S~ oindgo
Signature: Send Results/Report to: TAT: 3 ) QW ~ Groundwater 80 — Sadimant
) g \..—'ﬁ _g g\_jl'v ussuﬂacu Waler 50 - Solid
M Ramni.Noddy @acemecom| g 19 94 2 Wy A
v o i P — Pioduct
- GlR| Same Fed | o) : é E 3 Lab
Field Sampla No./ldentification Date Tima Ml oA Containar Matrix Presary, Fillared 8 [V & LD Remerks
blg ] (Sizematy = I L.
- & »
Sardd aldliz_ | W A | S0t plasiic. S0ty | i KIAIA[K | ¥ o/
Faron sed AR XKIAIX e
LoH (#25938) R AKX XX 43
LK (% 25939) KX HIX X ooy
Mot (425940 ) KL RIXKIXK X 7%
vsc (rasqam) KK KX X 1006
toih (£a5933) YR XXX )
EFSA (#ag5q34) Vo VA I A A % AR X X Cos
Relinguished by: (Prnt Namey{Afiliallon) Date: B3\ Recsailyad by;, (Print Namay{Afillation) € Lak %y égat o Iz Analytical Laboralory {Deslinallon);
Qoetaion Yeedkagmn (&ECOV\) ‘ _Tyr” g (wse L it AECOM Toxlcol '
. : - oxlco
signatwe: (Ynoettyin et o Mo 030 | signature: ’% T 20 v“() o
Relinguished by: (Frint Nema)(Allikalion) Dale: Received by: (robt NamaySiaton Date: /(e (4 ) 80621 M«%Eﬁ-
. L 6‘ )
Sighature; Fime: Slgnalure; Time: \4-&“ :./go;{ () 490-2663 (FAX)
Ralinguished by: (Print Nema¥/(athliation} Date: Raceived by: (Print NamaV(Alfiation) Date: 1 VRl Leovieiners
' . : Sampfe Shipped Via: Tamp blank
Stgnature: Thme: Stanature: Tlme: UPs sdEx) Courer __ Other Yos G@J

Q*GRAPHIGSFOMNE Chath of Cusiody (COCAGHan-ol Lutiady_FL Golina_10 9/ doc

hE
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Serial No.



MSE Lab Services:

Sample Receipt Checklist

Cllant Name AECOM_ING - . Date and Time Recelved:  8/14/2012 10{20:00 AM

Work Order Number 1208087 ReptNo: 1 Recelved by }/ 4 y Jer 3 e b

COC_ID: 1208087 CoolerlD:

Checklist completed by Q‘Ql_j)_g g @AJJE@ L 5}' 25 =/ 2. Reviewed by /60 81('?/{2,__
) Signature l /s Dae tnilials , Data

Matrix: Carier name  FegFx

Shipping container/cooler in good condition? Yes No [ NotPresent [

Custody seals Intact on shippping container/cooler? Yes No MotPresent [ ] E

Custody seals intact on sample botties? Yas Ne [ Not Present [ ] !

Chain of custody present? Yes No [J

Chain of custody signed when relinquished and recalved? Yeas No [J

Chaln of custody agress with sample labels? Yes W) No [ 5

Samples in proper containarbotile? ' Yes No [

Sample containers intact? Yes b No [ -

Sufficient sample volume for indicaled test? Yes No [ '

All samples recsived wihin holding fime? Yes [l No (O '

Containes/Temp Blank temperature in compliance? Yes No [

Watter - VOA vials have zero headspace? No VOA vials submitted 1 ves []. No [ :

Water - pH acceptable Upoh recelpt? ' Yes [ No [ : Blank [ ,

Adiusted? NI Checkedby _ e pf1s/ o

Soils

Clisnt contacted Date contacted: Porson contacted

Contacted by: Rsgarding:

Comments: REC'D IN COOLERACE; TEMP=5 DEGREE C 5
Gorrective Action :
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Tuesday, September 25, 201‘2

nsE=

Analytical Laboratory
Rami Naddy

AECOM
4303 W Laporte Ave

Fort Collins, CO 80521

RE: 60225262-058 Work Order: 1207139
Dear Rami Naddy:

MSE Lab Services received 8 sample(s) on 7/25/2012 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,

b bnd

Sara Ward
Laboratory Manager
406-494-7334

Enclosure

P.O. Box 4078 Lab: 406-494-7334
nENBEAnaMIcal Laboratory 200 Technology Way Fax: 406-494-7230

Butte, MT 59707 labinfo@mse-ta.com




MSE Lab Services

Date: 25-Sep-712

Client Sample ID: LSH (#25942) -

CLIENT: AECOM

Lab Order: 1207139 Collection Date: 7/3/2012

Project: 60225262-058

Lab ID: 1207139-001 Matrix: SEDIMENT

Analyses Result MDL Rpt Limit Qualifier Units DF Date Analyzed

AVS-SEM METALS  AVS.-SEM SW3005A Analyst g

Cadmium 0.00137 0.00002 0.00010 pmolesfy 1 9/13/2012 12:12:08 PN

Copper 0.2192 0.00020 0.60100 pmolesily 1 9/13/2012 12:12:08 PM

tead 0.01701 0.00001 0.00010 pmoleslg 1 9/13/2012 12:12:08 PM

Nigkel 0.04684 0.00001 0.00010 pmofesly 1 9/13/2012 12:12:08 PM

Simultaneousiy Extracted Metak 0.6375 0.00051 0.0011 Hmolesfg 1 9M3/2012 12:112:08 PM

Zine 0.3611 0.00050 0.00100 pmolesiy 1 9/13/2012 12:12:08 PM

PERCENT SOLIDS A2540G Analyst:  dkfjr

Percent Solids ' 79.6 0.01 0.1 % 1 © 8/21/2012 3:40:00 PM

ACID VOLATILE SULFIDE-SIVI, EXT. METALS AVS-SEM Analyst: jo

Sulfide ND 0.55 1.50 pmolesfg 1 §/20/2012 8:00:00 AM
Qualifiers: E  Value above quantitation ranga Holding timss for preparation or analysis exceeded

J Analyle detected befow the Regorting Limit

MDL  Method Detection Limit

Reporting Limit
Not Detected at the Method Detection Limit {MDL)

P.O. Box 4078

nﬁ MSE-TA Analylical Laboratory

200 Technology Way

Bulte, MT 55701

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

Page 1 of 10



MSE Lab Services : Date: 25-Sep-12

CLIENT: AECOM Client Sample ID: MSH (#25943)
Lab Order: 1207139 : Collectlon Date; 7/3/2012
Project: 60225262-058
Lab ID: 1207139-002 . : Matrixz: SEDIMENT
Analyses Resuit MDL RptLimit Qualifier Units DF Date Analyzed
AVS-SEM METALS ‘ ~ AVS-SEM SW3005A Analyst: tj
Cadmium 0.00070 0.00002 0.00010 Hmoleslg 1 9/13/2012 12:12:08 PM
Copper 0.2810 0.00020 0.00100 umoles/s 1 932012 12:12:08 PM
Lead 0.03112 0.00001 0.00010 pmolesly 1 8132012 12:12:08 PM
Nickel : 0.059861 0.00001 0.00010 pmolesly 1 9132012 12:12:08 PM
Simultaneously Extracted Metal: 0.6320 0.00051 0.00191 pmolesly 1 9/138/2012 12:12:08 PM
Zinc 0.2565 0.00050 0.00100 Hmelesiy 1 9/13/2012 12:12:08 PM
PERCENT SOLIDS ‘ A2540G . Analyst dkfjr
Percent Sollds 84.8 0.01 0.1 % 1 8121/2012 3:40:00 PM
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM _Analyst: | {+]
Sulfide 0.93 0.55 1.50 J pmoles/y 4 8/20/2012 8:00:00 AM
Qualifiers: E Value above quantitation range - H . Holding fimes for preparation or analysls exceeded
J Analyta detected below the Reporting Limit Ltmit  Reporting Limit
MDL  Method Detection Limit NG NotDetected at the Method Detection Limit (MDL)
- P.O. Box 4078 Lab: 406-494-7334
In-‘-a MSE-TA Anaiyliosl Laboratory 200 Technology Way Fax: 406-494-7230

Butte, MT 59701 lebinfo@mse-ta.com Page 2 of 10



MSE Lab Services  Date: 25-Sep-12

CLIENT: AECOM Client Sample ID: USC (#25035)
Lab Ordar: 1207139 Collection Date: 7/2/2012
Project: 60226262-058
Lab ID: 1207139-003 Matrix: SEDIMENT
Analyses Result MDL RptLimit Qualifier Units DF Date Analyzed
AVS-SEM METALS ~ AVS-SEM SW3005A Analyst:
Cadmium 0.00192 0.00002 0.00010 pmolesiy 1 £/13/2012 12:12:08 PM
Copper 0.08115 0.00020 0.00100 pmolesig 1 9/13/2012 12:12:08 PM
Lead 0.0037¢ 0.00001 0.00010 umolesig 1 132012 12:12:08 PM
Nicke! 0.05206 0.00001 0.00010 pmolesly 1| 9/13/2012 12:12:08 PM
Simultaneously Extracted Metal 0.4368 0.00051 0.00191 Kmoles/s 4 9M312012 12:12;08 PM
Zine 0.2979 0.00050 0.00100 pmolasly . 14 9/13/2012 12:12:08 PM
PERCENT SOLIDS A2540G Analyst: dkljr
Parcent Solids 788 0.01 0.1 % 1 B/Z1/2012 3:40:00 PM
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM Analyst: Jo
Sulfide 1.35 0.55 1.50 J pmolesfy 1 8/28/2012 8:00:00 AM
Qualifiers: E Value abova quantitation range H Holding times for preparation or analysls exceaded
J Analyte detected below the Reporting Limit Limit  Reporting Limit
MDL  Method Detection Limit ND  Net Dgtected at the Method Detection Limit {MDL)
' P.Q. Box 4078 Lab: 406-494-7334
n MSE-TA Anatytical Laboratory 200 Technology Way Fax: 406-494-7230

Buite, MT 59701 fabinfo@mse-ta.com FPage 3 of 10



MSE Lab Services |  Date: 25:50p-12

CLIENT: AECOM Client Sample ID: EFSC (#25037)
Lab Order: 1207139 ' Collection Date:
Project: 60225262-058 _
Lab ID: 1207139-004 Matrix: SEDIMENT
Analyses Result MDL Rpt Limit Qualifier Unlts DF Date Analyzed
AVS-SEM METALS AVS-SEM SW3005A Analyst: L]
Cadmium 0.08480 0.00002 0.00010 " pmolesfly 1 9/13/2012 12:12.08 PM
Copper . 0.3021 0.00020 0.00100 pmolesly 1 9/13/2012 12:12:08 PM
Lead 0.00944 0.00001 0.00010- pmelesfly 1 9M3/2012 12:12:08 PM
Niekel 0.5185 0.00004 0.00010 Wmolesly 4 9132012 12:12:08 PM
Simultaneously Extracted Metat: 7.827 0.00051 0.00191 ymeoleslg 1 913/2012 12:12:08 PM
Zinc 8.931 0.00050 0.00100 pmolesflg 1 91372012 12:12:08 PM
PERCENT SOLIDS A2540G Analyst: dkijr
Pearcent Solids 72.3 0.01 0.1 % 1 8/21/2012 3:40:00 PM
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM Analyst: jo
Sulfide 110 0.55 1.50 J umolestg 4 8/20/2012 8:00:00 AM
Qualifiers: E Value above quantitation rrge H Holding-times for preparation or analysis exceeded
o Analyle detected below the Repoeding Limit Limit Reporting Limit :
MOL  Method Detection Limit ND  Nat Detected at the Method Detection Limit (MDL)
P.0O. Box 4078 Lab; 406-494-7334

Page 4 of 10

nﬁ MSE-TA Analyticat Laboratory 200 Technology Way Fax: 406-494-7230
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MSE Lab Services

Date: 25-Sep-12

Client Sample ID: LJH (#25941)

CLIENT: AECOM
Lab Order: 1207139 Collection Date: 7/2/2012
Project: 60225262-058
LabID; 1207139005 Matrix: SEDIMENT
Analyses Resuit MDL RptLimit Qualifier Units DF Date Analyzed
AVS-SEM METALS 7 AVS-SEM SW3005A Analyst: i
Cadmium 0.00101 0.00002 0.00010 pmolesfg 1 911312012 12:12:08 PM
Copper 0.3437 0.00020 0.00100 pmolesfy 1 9/13/2012 12:12-08 PM
Lead 0.02664 0.00001 0.00010 pmiolesfg 1 9M3/2012 12:12:08 PM
Nickel 0.03188 0.00001 0.00010 pmolesly 1 §13/2012 12:12:08 PM
Simultaneously Extracted Metal: 0.6427 0.60051 0.00191 imoles/y 1 911312012 12:12:08 PM
Zing 0.2393 0.00050 0.00100 pmolesfg 1 9/13/2012 12:12:08 PM
PERCENT SOLIDS A2540G Analyst  dkijr
Percent Solids 80.8 0.01 0.1 % 1 - 8/21/2012 5:40:00 PM
ACID VOLATILE SULFIDE-SIM. EXT. METALS AVS-SEM Analyst: jo
Sulfide 1.05 0.55 1.50 J pmoles/g 1 81202012 8:00:00 AM
Qualiflers: 7 E Value above guantitation range H Holding times far preparation or analysis exceeded
J Analyte datected below the Reporting Limit Limit  Reporting Limit
MDL  Meathod Defection Limit ND  Not Detected at the Msthod Detection Limit (MDL)
P.O. Box 4078 Lab: 406-494-7334
nl.‘-E MSEJA Analytical Laboratory 200 Technology Way Fax: 406-494-7230

Butte, MT 59701

labinfo@mse-ta.com Page 5 of 10



MSE Lab Services Date: 25-Sep-12

CLIENT: AECOM Client Sample ID: LSLA (#250936)

Lab Order: 1207139 Collection Date: 7/3/2012

Project: 60225262-058

Lab ID: 1207138-006 Matrix: SEDIMENT

Analyses Result MDL RptLlimit Qualifier Units DF Date Analyzed

AVS-SEM METALS VAVS-SEM SW3005A Analyst: i

Cadmium 0.00573 0.00002 0.00010 pmolesly 1 8M3/2012 12:42:08 PM

Copper 0.1204 0.00020 0.00100 umolesfy 1 9/13/2012 12:92:08 PM

Lead 0.01162 0.00001 0.00010 pmolesfg 1 8/13/2012 12:12:08 PM

Nickel 0.07371 0.00001 0.00010 pmoleslg 1 9372012 12:12:08 PM

Simultaneously Extracted Metal: 1.049 0.00051 0.00191 umoleslg 1 9/13/2012 12:12:08 PM

Zing 0.8376 0.00050 0.00100 pmolesdg 1 9/13/2012 12:12:08 PM

PERCENT SOLIDS A2540G ) Analyst: dkijr

Parcent Solids 77.4 0.01 1 % 1 8/21/2012 3:40:00 PM

ACID VOLATILE SULFIDE-SIM. EXT., METALS AVS-SEM Analyst jo

Sulfide 0.99 0.55 1.50 J pmolasly 1 8/20/2012 8:00:00 AM
Qualifiers: E Value Sova quantitation range H Halding times for preparation ar analysis exceaded

J Analyte detected below the Reporting Limit
MDL  Method Detection Limit

Limit  Reporting Limit
ND  Not Detected at the Method Dstection Limit (MDL})

.IEE MSE-TA Analytical Laboratory

P.0O. Box 4078
200 Technology Way
Bufte, MT 69701

Lab; 406-464-7334
Fax: 406-494-7230

labinfo@mse-ta.com Page 6 of 10



nﬁ MSE Analytical Laboratory 7

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

Lap; 406-494-7334
Fax: 406-494-7230
lébinfo_@mse-ta.com

Date: 25-Sgp-12

Report Date: 25-Sep-12 ‘

QA/QC SUMMARY REPORT
Client: AECOM ) Work Order: - 1207139
Project: 60225262-058 BatchlD: 5937
Analyte Result RL Units Spike kvl % Rec LowLimlt HighLimit RPD RPD Limit Qualtier

Sample |1D: X-PB-5937

Mothod: AVS-SEM

Balch iD: 537

Anslysis Date: 9/13/2012 12:12:08 PM

Cadmium ND 0.00010 timolasly

Copper 0.00079 0.00100 [moles/g J
Lead 0.00008 0.00010 umoles/g J
Nickel 0.00074 0.60010 pmoles/y

Simultaneously Extract  0.05240 0.00181 umoles/g

Zing 0.05076 0.00100  pmolas/y

Sample ID: PB-5937 Method: AVS-SEM Batch ID: 5937 Analysis Dale: 9/13/2012 12:12:08 PM
Cadmium ND 0.00010 Lmoles/g

Copper 0.00050 0.00100 pmotesig J
Lead 0.00001 0.00010 pmolesig J
Nickel 0.00055 0.00010 ymoles/g

Simultaneously Extract  0.00500 0.00191 umoles/g

Zinc ' 0.00393 0.00100 umolesfg

Sample ID: LGS-5937 Mathod: AVS-SEM BafehiD: 5937 Anglysis Date: 8/13/2012 12:12:08 FM
Cadmium 0.08513 0.00010 pmoles/g 0.08900 95.7 80 120 )
Copper 0.1891 0.00100  umolesig 0.1570 120 80 120

Lead 0.06578 0.00010 pmoles/g 0.04800 116 80 120

Nickel 0.2018 0.00010 umoles/g 0.1700 119 80 120

Simultaneously Extract  0.7109 0.00191 Hmoles/y 0.6170 115 80 120

Zing 0.1790 0.00100 Hmolesfg 0.1530 117 80 120

Sampls ID: 1207138-002A-D Method: AVS-SEM Baich ID; 5937 Analysis Dato: 9/13/2012 12:12:08 PM
Cadmium 0.00081 0.00010 Lmolesiy 18.7 20

Copper 0.2736 0.00100 umolesig '2.68 20

Lead 0.02835 0.00010 umoles/yg 16.6 20

Nickel 0.04883 000010 pmoles/g 19.9 S 20
Simultaneously Extract  0.5976 0.00191 pumolesig 5.60 20

2Zinc 0.2480 0.00100 Hmoleslg 4.58 20

Sample ID: 1207139-002A-MS Method: AVS-SEM Batch ID: 5937 Analysis Date: 9/13/2012 12:12:08 PM
Cadmium 0.06259 0.00010 umolesig 0.08278 748 75 125

Copper : 0.4461 0.00100 umoles/g 0.1460 13 6 125

Lead 0.07930 0.00010 umolesfg 0.04464 108 75 125

Nickel 0.2381 0.00010 pmoles/g 0.1581 13 . 75 125

Simultaneously Extract 1.244 0.0011 umolasfg 0.5739 107 75 125

Zing 0.4176 0.00100 umolesfg 0.1423 111 75 125

Sample ID: 1207139-002A-MSD Method: AVS-SENM Balch iD: 5937 Anglysls Date: 9/13/2012 12:12.:08 FM
Cadmlum 0.06279 0.00010 pmoles/g 0.08278 75.0 75 125 0.327 20

Copper 0.4282 0.00100 umoles/y 0.1460 101 75 125 4,09 20

Lead 0.07550 0.00010 pmolesig 0.04464 994 75 125 4.90 20

Qualifiers: pa

Sample conc. Is > 4*spike level

S

Splke Recovery outslde accepted recavery limits

Page 7 of 10



P.Q. Box 4078 Lab: 406494-7534

mn.': MSE Analytical Laboratory 200 Technology Way Fax: 406-494-7230 Date: 25-Sep-12
Butfe, MT 59701 labinfo@mse-ta.com Report Date: 25-Sep-12
QA/QC SUMMARY REPORT _
Client; AECOM Work Order: 1207139
Project: 80225262-058 BatchID: 5937
Analyte Result RL Units SpikeLvl % Rec Lowlimit HighLimif RPD RPD Limit Qualifier
Sempla iD: 1207139-0024-MSD Method: AVS-SEM  Batch iD: 5937 Analysis Dote: 9/13/2012 12:12:08 PM
Nickel 0.2249 0.00010  pmolesig 0.1581 105 75 125 5.73 20
Simultanecusly Extract 1.189 0.00191 pmolesig 0.5739 97.1 75 125 4.46 20
Zing 0.3080 000100  umoleslg 0.1423  97.3 s 125 4.81 20

Qualifiers: s Sample conc. Is > 4"spike levat 5 Spike Recovery outside accepted recovery fimits

Page 8 of 10



: ' P.O. Box 4078 Lab: 406-494-7334 : '
'IEE MSE Analytical Laboratory 200 Technology Way Fax: 406-494-7230 Date: 25-Sep-12

Butte, MT 59701 labinfo@mse-ta.com Report Date; 25-Sep-12
QA/QC SUMMARY REPORT
Cllent: AECOM | Work Order: 1207139
Project: 60225262-058 BatchlD: R20694
Analyte Result RL Units Splkelvl % Rec LowLimit HighLimit RPD  RPD Limit Qualifier
Sample ID: 1207139-001A : Method: A2540G Batch ID: R20694 Analysls Date: B/21/2012 3:40:00 PM
Percent Solids 79.4 0.1 % 0.261 35

Qualifiers:  pa Sample canc. Is > 4*5pike lavel 3 Spike Recovery outside accepted recovery limits

Page 2 of 10



nﬁ MSE Analyiical Laboratory

P.0. Box 4078
200 Technology Way

Lab: 406-494-7334

Fox: 406-494-7230 Date: 26-Sep-12

Butte, MT 59701 labinfo@mse-ta.com Report Date: 25-Sep-12
QA/QC SUMMARY REPORT
Client: AECOM Work Order: 1207139
Project: 60225262-058 BatchlD: R20853
Anglyte Result RL Units Spike Lvl % Rec Lowlmlt HighLimit RPD RPD Limit Qualifiar

Sample ID; 1207138-002A-D

Method: AVS-SEM Baich ID; R20853 Analysls Date: 8/20/2012 8:00:00 AM

Sulfide 0.83 1.50 umaoles/yg 0 35 J
Sample ID: 1207139-003A-8 Method: AVS-SEM Batch ID: R20853 Anelysls Dale: 8/29/2012 8:00:00 AM
Sulfide 9,85 1.50 ymolesig 10.64 78.9 80 120

Sample ID; L.CS-WC 2634 Method: AVS-SEM Balch ID: R20853 Analysis Datg: 8/29/2012 8:00:00 AM
Sulfide 3.63 +.50 umolesfg 4.194 868 85 108

Sempls ID: PB Methoo: AVS-SEM Balch ID: R20853 Analysis Dafe: 8/29/2012 8:00:00 AM
Sulfide ND 1.50 pmolesig

Qualiflers:  na Sample cone. Is > 4*spike level S Splke Recovery cutside accepted racovary imits

Page 10 of 10
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MSE Lab Services

Cllent Name AECOM_ING
Work Order Number 1207129

ReptNo: 1

Sample Receipt Checkiist
Date and Time Recelvad: 712512012 1

Received by BO

CoC_ID: ooleriD:

Chacklist completed by él»@{ M,Q_k ?/ A 5’// T —"TReviewad by M t7 , 9{_9’ l S\
Signature hd | Date Iritials * ]

Matrix: Carrier name  Priodty US Mall

Shipping container/cooler in good condition? Yos /] No[l  Notpresent [

Custody seals Intact on shippping container/cooler? Yes V] Noll  NotPresent [

Custody seals Intact on sample botfles? Yes [} No [] Not Present

Chaln of custody present? Yes No [ ‘

Chain of custody slgned when rellnquished and received? Yes ] No []

Chaln of custedy agrees with sample labals? Yos Ne [

Samples in proper contalner/tottle? V Yes Mol

Sampie contginers intact? Yes W No []

Sufficlent sample volume for indicated test? Yes M Ne []

All samples recelved within holding time? Yes No (]

Contalner/Temp Blank temperature in complianca? Yes V] No []

Water - VOA vials have zero headspace? No VOA vials submitted Yes I noJ

Water - pH acceptable upon raceipt? Yes [ No [J Blank [] .

Adjusted? N Chacked by [i; 22 2/ o A’ 2

Cilent contacted

Contacted by;

Comments:

Corractive Actlon

Date contacted:
Regarding:

TEMP = 1.2 DEGREE C - GOOLER ON ICE.

30:00 PM

Data

Person contacted
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APPENDIX F: SPAWNING SUBSTRATE QUALITY DATA






Appendix F.—2012 spawning substrate data for sites sampled near Kensington Gold Mine.

Slate Creek Sample Point 1, Sampled on 7/9/2012

Volume (mL/L) Retained Per Sieve (Sieve Size in mm)

Sample Depth

Sample No.  101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff (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 7/9/12
Volume (mL/L) Retained Per Sieve (Sieve Size in mm) Sample Depth
Sample No.  101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff (cm)
1 101.6 250 380 270 260 475 195 23 46.5
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
Johnson Creek Sample Point 1, Sampled on 7/11/12
Volume (mL/L) Retained Per Sieve (Sieve Size in mm) Sample Depth
Sample No.  101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff (cm)
1 0 0 205 655 725 290 170 60 515
2 0 0 75 265 670 755 340 100 55.5 25
3 0 0 80 560 605 620 100 89 65.5 25
4 0 0 90 450 560 575 195 65 66.5 25
Johnson Creek Sample Point 2, Sampled on 7/11/12
Volume (mL/L) Retained Per Sieve (Sieve Size in mm) Sample Depth
Sample No.  101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff (cm)
1 0 0 15 260 440 940 1040 150 38
2 0 0 215 450 350 370 250 35 16.5 25
3 0 0 510 1000 605 355 55 41 91 25
4 0 190 510 725 350 200 30 25 11 25
Sherman Creek Sample Point 1, Sampled on 7/10/12
Volume (mL/L) Retained Per Sieve (Sieve Size in mm) Sample Depth
Sample No.  101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff (cm)
1 0 500 350 350 300 635 240 25 245
2 0 600 450 350 350 1350 500 96 191 22
3 0 425 200 290 300 650 245 26 17.5 20
4 0 590 425 295 235 300 150 25 16.5 20
Sherman Creek Sample Point 2, Sampled on 7/16/12
Volume (mL/L) Retained Per Sieve (Sieve Size in mm) Sample Depth
Sample No.  101.6 50.8 25.4 12.7 6.35 1.68 0.42 0.15 Imhoff (cm)
1 0 975 290 310 350 660 375 75 49 20
2 0 250 400 375 340 450 180 25 55 17
3 0 400 240 500 425 630 210 25 6.5 17
4 0 200 515 400 300 550 390 50 48 17







APPENDIX G: ADULT SALMON COUNT DATA






Table G1.-2012 Slate Creek adult pink salmon counts by reach.

7/16/2012 Pink Salmon Counts

7/25/2012 Pink Salmon Counts

7/31/2012 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 30 32 31 0
100-200m 0 0 0 0 0 0 0 0 29 41 35 0
200-300m 0 0 0 0 0 0 0 0 112 98 105 1
300-400m 0 0 0 0 0 0 0 0 110 115 112 1
400-500m 0 0 0 0 0 0 0 0 82 79 80 0
500-600m 0 0 0 0 0 0 0 0 1 1 1 0
600-700m 0 0 0 0 0 0 0 0 0 0 0 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 0 0 0 0 364 366 364 2

8/6/2012 Pink Salmon Counts

8/13/2012 Pink Salmon Counts

8/20/2012 Pink Salmon Counts

StreamReach | Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
0-100m 21 58 39 0 495 455 475 15 270 250 260 300
100-200m 175 217 196 0 490 460 475 16 358 465 411 250
200-300m 317 325 321 0 570 540 555 35 550 590 570 350
300-400m 97 107 102 3 600 460 530 40 510 400 455 200
400-500m 210 144 177 3 390 410 400 25 200 165 182 100
500-600m 214 225 219 0 211 260 235 15 167 170 168 50
600-700m 25 19 22 0 270 275 272 25 270 300 285 50
700-800m 28 17 22 1 160 190 175 5 0 0 0 0
800-900m 14 2 8 0 36 35 35 0 0 0 0
900-barrier 0 0 0 0 0 0 0 0 0 0 0 0
Total 1101 1114 1106 7 3222 3085 3152 176 2325 2340 2331 1300

8/27/2012 Pink Salmon Counts

9/3/2012 Pink Salmon Counts

9/10/2012 Pink Salmon Counts

StreamReach | Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
0-100m 48 60 54 0 0 0 0 37 0 0 0 0
100-200m 73 80 76 0 1 1 1 43 0 0 0 0
200-300m 97 100 98 0 0 0 0 46 0 0 0 0
300-400m 28 17 22 0 0 0 0 32 0 0 0 0
400-500m 27 20 23 0 0 0 0 17 0 0 0 0
500-600m 17 17 17 0 0 0 0 0 0 0 0 0
600-700m 23 23 23 0 0 0 0 0 0 0 0 0
700-800m 5 0 0 0 0 0 0 0 0 0
800-900m 0 0 0 0 0 0 0 0 0
900-barrier 0 0 0 0 0 0 0 0 0
Total 318 323 318 0 1 1 1 175 0 0 0 0




Table G2.-2012 Johnson Creek adult pink salmon counts by reach.

7/17/2012 Pink Salmon Counts

7/24/2012 Pink Salmon Counts

7/31/2012 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 25 35 30 0 120 0 60 0
Lace-JIM 0 0 0 0 0 0 0 0 50 0 25 0
IM-Trap 0 0 0 0 33 30 31 0 100 0 50 0
Trap-#4 0 0 0 0 0 0 0 0 50 65 57 0
H#HA-#T 0 0 0 0 0 25 12 0 150 130 140 0
#7-#10 0 0 0 0 0 0 0 0 158 0 79 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 0 0 0 0 58 90 73 0 628 195 411 0

8/7/2012 Pink Salmon Counts

8/14/2012 Pink Salmon Counts

8/21/2012 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 1 0 0 3 0 6 3 0
Lace-JM 0 0 0 0 7 0 3 3 51 3 27 2
JM-Trap 30 26 28 0 400 1 200 0 450 75 262 10
Trap-#4 17 56 36 0 400 300 350 0 560 225 392 25
#A-#7 150 130 140 0 300 260 280 0 350 240 295 10
#7-#10 462 320 391 0 840 550 695 20 550 350 450 50
#10-Power 250 2 126 0 150 100 125 0 520 180 350 120
Power-LF 0 0 0 0 10 0 5 0 40 10 25 10
LF-#15 50 15 32 0 50 30 40 0 15 10 12 15
#15-Falls pool 0 0 0 0 0 0 0 0 0 0 0 0
Total 959 549 753 0 2158 1241 1698 26 2536 1099 1816 242

8/29/2012 Pink Salmon Counts

9/3/2012 Pink Salmon Counts

9/11/2012 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 0 0 0 0 0 0 0 0
Lace-JM 0 0 0 0 0 0 0 0 0 0 0 0
JM-Trap 50 39 45 0 60 16 38 0 5 0 2 0
Trap-#4 50 58 54 0 17 7 12 0 1 0 0 0
#4-#7 32 13 23 0 5 4 4 0 5 3 4 0
#7-#10 100 14 57 0 8 3 5 0 0 0 0 0
#10-Power 30 10 20 0 1 1 1 0 0 0 0 0
Power-LF 0 2 1 0 0 0 0 0 0 2 1 0
LF-#15 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 262 136 198 0 91 31 60 0 11 5 7 0

9/19/2012 Pink Salmon Counts

Stream Reach Obs.1 Obs.2 Mean Carcass
Con-Lace 0 0 0 0
Lace-JM 0 0 0 0
JM-Trap 0 0 0 0
Trap-#4 0 0 0 0
#A-#7 0 0 0 0
#7-#10 0 0 0 0
#10-Power 0 0 0 0
Power-LF 0 0 0 0
LF-#15 0 0 0 0
#15-Falls pool 0 0 0 0
Total 0 0 0 0




Table G3.-2012 Johnson Creek adult chum salmon counts by reach.

7/17/2012 Chum Salmon Counts

7/24/2012 Chum Salmon Counts

7/31/2012 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 30 15 0
Lace-JM 0 0 0 0 0 0 0 0 0 3 2 0
JM-Trap 0 0 0 0 0 0 0 0 2 50 26 0
Trap-#4 0 0 0 0 0 2 1 0 0 0 0 0
HAHT 0 0 0 0 2 35 19 0 4 6 5 0
#7-#10 0 0 0 0 65 0 33 0 0 0 0 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
LF-#15 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 0 0 0 0 67 37 52 0 6 89 48 0

8/7/2012 Chum Salmon Counts

8/14/2012 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 1 1 1 0 0 0 0 0
HAHT 0 0 0 0 0 0 0 0
#7-#10 0 0 0 0 0 0 0 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 1 1 1 0 0 0 0 0




Table G4.-2012 Johnson Creek adult coho salmon counts by reach.

9/26/2012 Coho Salmon Counts

10/2/2012 Coho Salmon Counts

10/9/2012 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 0 0 0 0 0 0
Lace-JM 0 0 0 0 0 0 0 0 0 0 0 0
JM-Trap 0 0 0 0 0 0 0 0 0 0 0 0
Trap-#4 0 0 0 0 0 0 0 0 0 0 0 0
HAHT 31 31 31 0 30 30 30 0 5 5 5 0
#7-#10 2 2 2 0 10 10 10 0 0 0 0 0
#10-Power 0 0 0 0 0 0 0 0 0 0
Power-LF 0 0 0 0 0 0 0 0 0 0
LF-#15 0 0 0 0 0 0 0 0 0 0
#15-Falls pool 0 0 0 0 0 0 0 0 0 0
Total 33 33 33 0 40 40 40 0 5 5 5 0

Stream Reach

10/16/2012 Coho Salmon Counts

10/25/2012 Coho Salmon Counts

10/30/2012 Coho Salmon Counts

Obs.1 Obs.2 Mean Carcass

Obs.1 Obs.2 Mean Carcass

Obs.1 Obs.2 Mean Carcass

Con-Lace
Lace-JM
JM-Trap
Trap-#4
#A-#7

#7-#10
#10-Power
Power-LF
LF-#15
#15-Falls pool

0 0 0 0

0 - - 0

0 - - 0

Total
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Stream Reach

11/5/2012 Coho Salmon Counts

Obs.1 Obs.2 Mean Carcass

Con-Lace
Lace-JM
JM-Trap
Trap-#4
H#A-#T

#7-#10
#10-Power
Power-LF
LF-#15
#15-Falls pool

0 - - 0

Total
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Note: snorkel surveys on 10/25, 10/30, and 11/5 were performed by a single observer.




Table G5.-2012 Sherman Creek adult pink salmon counts by reach.

Stream Reach

7/16/2012 Pink Salmon Counts

7/26/2012 Pink Salmon Counts

7/31/2012 Pink Salmon Counts

Obs.1 Obs.2 Mean Carcass

Obs.1 Obs.2 Mean Carcass

Obs.1 Obs.2 Mean Carcass

0-50m
50-100m
100-150m
150-200m
200-250m
250-300m
300-350m
350-Falls Pool

0 0

2 0

2 0
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8/6/2012 Pink Salmon Counts

8/13/2012 Pink Salmon Counts

8/20/2012 Pink Salmon Counts

StreamReach| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
0-50m 10 6 8 0 48 40 44 3 60 45 52 3
50-100m 4 4 0 49 18 33 0 62 45 53 3
100-150m 5 5 0 5 4 4 1 36 16 26 6
150-200m 21 15 18 0 30 19 24 2 76 85 80 10
200-250m 15 14 14 0 55 43 49 0 81 90 85

250-300m 16 13 14 0 50 40 45 0 54 60 57

300-350m 26 19 22 1 45 27 36 3 77 65 71 10
350-Falls Pool 11 13 12 1 55 46 50 3 99 95 97 7
Total 109 89 97 2 337 237 285 12 545 501 521 42

8/27/2012 Pink Salmon Counts

9/3/2012 Pink Salmon Counts

9/10/2012 Pink Salmon Counts

StreamReach| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass| Obs.1 Obs.2 Mean Carcass
0-50m 75 70 72 3 24 7 15 3 2 1 1 0
50-100m 83 70 76 4 31 32 31 6 10 8 9 0
100-150m 25 25 25 3 6 3 4 3 1 1 1 0
150-200m 80 75 7 15 54 63 58 23 3 3 3 0
200-250m 100 108 104 25 12 18 15 2 0 1 0
250-300m 80 56 68 16 9 8 8 8 8 8 0
300-350m 60 29 44 0 19 9 14 2 2 2 0
350-Falls Pool 55 56 55 0 0 0 0 0 0 0 0 0
Total 558 489 521 66 155 140 145 51 28 23 25 0

9/18/2012 Pink Salmon Counts

Stream Reach| Obs.1 Obs.2 Mean Carcass
0-50m 0 0 0 0
50-100m 1 1 1 0
100-150m 0 0 0 0
150-200m 0 0 0 0
200-250m 0 0 0 0
250-300m 2 2 2 0
300-350m 0 0 0 0
350-Falls Pool 0 0 0 0
Total 3 3 3 0




Table G6.—Adult salmon counts for pink, chum, and coho salmon by statistical week in Slate, Sherman
and Johnson Creeks, 2011-2012.

Pink Salmon Survey Data

Statistical Slate Creek Johnson Creek Sherman Creek
Week 2011 2012 2011 2012 2011 2012
29 - 0 - 0 - 0
30 0 0 1 73 1 2
31 0 364 180 411 300 9
32 370 1106 1892 753 774 97
33 764 3152 3850 1698 1051 285
34 1396 2331 5264 1816 399 521
35 1648 318 1351 198 159 521
36 1815 1 3712 60 873 145
37 231 0 672 7 417 25
38 46 - 437 0 611 3
39 0 - 145 - 36 -

Chum Salmon Survey Data

Statistical Slate Creek Johnson Creek Sherman Creek
Week 2011 2012 2011 2012 2011 2012

29 - 0 - 0 0 0

30 0 0 2 52 0 0

31 0 0 14 48 0 0

32 52 0 0 1 0 0

33 8 1 0 0 0 0

34 0 0 5 0 0 0

35 0 0 0 0 0 0

Coho Salmon Survey Data

Statistical Slate Creek Johnson Creek Sherman Creek
Week 2011 2012 2011 2012 2011 2012

39 - 0 - 33 - -

40 - 0 - 40 - -

41 - 0 - 5 - -

42 - 0 - 0 - -

43 0 - 15 5 - -

44 0 - 9 3 - -

45 0 - - 4 - -

46 0 - 9 - - -

Note: “-” indicates we did not survey for fish.




APPENDIX H: SHERMAN CREEK CATALOG
NOMINATION






State of Alaska Nomination Details For

Department of Fish and Game Anadromous Waters Catalog
Spertfish Division Nomination Number 12-506
Region Southeastern USGS Quad Juncau D-4

Upper Reach Latitude 0.0000  Lengitude 0.0008 (NADB3/WGS84)
Lower Reach Latitude 0.0000  Longitude 0.0000 (NADR3/WGSB4)
AWC Waterbody # 115-31-10330

AWC Waterbody Name Sherman Creek

Observations

fSpecies Date Observed Activity

Comments:

Delete coho salmon rearing from stream. Coho rearing was added in 2010 according to an observation
made on 3/25/09 by field technician Charmagne Guitierez on behalf of Aquatic Science Inc. In
published biomonitoring results from Aquatic Science Inc. 2009 coho were not cited as being
observed. The 2005-2010 NPDES annual reports for the Kensington Gold mine have never cited coho
as being observed in Sherman Creek. The most recent biomonitoring field work in 2011 which was
conducted by Juneau area habitat biologists also confirmed that coho are not present in Sherman
creek.

Name of Observer: Benjamin Brewster Submission Date: 03/08/12

ADFG Biologist: Nomination Status: Change

Nomimation Changes Te The
AWC

Region

Map(quad)

AWUC Stream #

Stream Action

Species* Comiments
Name Taken P

Southeastern
JUNEAU D-4
115-31-10330

Delete species from existing

stream or lake co

Addition files included with this nomination.

File Name File Size
12-306-Kensington Aquatic Studies ADFG 11-08 FINAT, pdf 12462909
12-306-2003 Annual Report.pdf 19672091
12-506-2009 Kensington Annual Rpt Vol 2. pdf 46812081

This nomination available as a PDFE.

FTT L

12-506.pdf
**% Best to right click and open in a new window or tab, ¥¥%



*Species

Codes:

AC - Arctic char

BC - broad whitefish

CO - coho salmon

HW - humpback whitefish

LP urllzllrinfgfgljltiated

OM - rainbow smelt

PC - Pacific lamprey

SH - Steelhead trout

W - whiteﬁsh,_
undifferentiated

*Activity

Codes:

] - Spawning

Al - Arctic lamprey
BW - Bering cisco
CT - cutthroat trout

K - chinook salmon
LV -river lamprey

OU - eulachon

S - sockeye salmon
- smelt,

SM undifferentiated

r - Rearing

AW - Arctic cisco
CH - chum salmon
DV - Dolly Varden

LC - least cisco
OL - longfin smelt

P - pink salmon
SF - inconnu

- sturgeon,
undifferentiated

p - Present
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