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CONVERSION FACTORS, DATUM, AND ABBREVIATIONS

Multiply

nanometer (nm)
micrometer (pm)
millimeter (mm)
centimeter (cm)
meter (m)

square kilometer (km”)

cubic meter per second (m’/s)

microliter (uL)
milliliter (mL)
liter (L)

microgram (pg)
milligram (mg)

by

Length
3.937 x10*
3.937 x10°
3.937 x10?
3.937 x10"
3.281

Area
3.861 x10"

Flow
35.31

Volume

3.382 x10°
3.382 x10°
2.642 x10"

Mass
3.527 x10°
3.527 x10°

To obtain

inch
inch
inch
inch
foot (ft)

square mile

cubic foot per second (ft'/s)

once, fluid
once, fluid
gallon

ounce, avoirdupois
ounce, avoirdupois

Degree Celsius (°C) may be converted to degree Fahrenheit (°F) by using the following equation:
F=1.8 (°C) + 32

Vertical coordinate information is referenced to the North American Vertical Datum of 1988
(NAVD 88)

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83)

The following terms and abbreviations were also used in this report:

AU Atomic Unit

N Normal

Fld Field

NTU Nephelometric turbidity unit
puS/cm micro Seimens per centimeter
NM Nanometer

Wir Flt Water, Filtered

Dis IT Dissolved incremental titration
Dis tot IT Dissolved total Incremental Titration
Dis fet Dissolved fixed-end titration
Min minute

DOC Dissolved Organic Carbon
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DIC
SUVA
uv
ICP-AES
ICP-MS
FTHg
PTHg
FMHg
PMHg
UMHg
UTHg
oM

M

XRD
PAH
PCB
EDTA
RF
UAR

Dissolved Inorganic Carbon

Specific Ultra Violet Absorbance

Ultraviolet

Inductively Coupled Plasma-Atomic Emissions Spectrometry
Inductively Coupled Plasma-Mass Spectrometry
Filtered Total mercury

Particulate Total mercury

Filtered Methymercury

Particulate Methylmercury

Unfiltered Methylmercury

Unfiltered Total mercury

Organic Matter

Molar

X-ray Diffraction

Poly Aromatic Hydrocarbons

Poly Chlorinated Biphenyls
Ethylenediaminetetraacetic acid

Radio Frequency

Uranium Activity Ratio
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OVERVIEW

This report contains water-quality and sediment-quality data from samples collected in the
Yukon River Basin during water year 2001 (October 2000 through September 2001). A broad range
of chemical and biological analyses from three sets of samples are presented. First, samples were
collected throughout the year at five stations in the basin (three on the mainstem Yukon River, one
each on the Tanana and Porcupine Rivers). Second, fecal indicators were measured on samples from
drinking-water supplies collected near four villages. Third, sediment cores from five lakes
throughout the Yukon Basin were sampled to reconstruct historic trends in the atmospheric
deposition of trace elements and hydrophobic organic compounds.
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CHAPTER 1 - Introduction

by Richard P. Hooper

Much of the permafrost south of the Yukon River is expected to melt in the next 20 to 30
years if present warming trends continue. Such large-scale environmental changes can be expected
to have important consequences for the hydrology and water quality of the Yukon River and its
major tributaries. Water quality data for the Yukon River drainage basin is sparse (Brabets, et al.,
2000). The U.S. Geological Survey’s (USGS) National Stream Quality Accounting Network
(NASQAN) began a 5-year study of the Yukon River basin in water year (WY) 2001 (Landa and
Hooper, 2001). The objectives of this study are to develop a ‘baseline’ characterization of water
quality in this remote basin, against which future changes in water quality can be compared.

The approach taken includes water-quality sampling and discharge measurements throughout
the year at a set of five stations across the basin (Figure 1). With these data, constituent loads can be
calculated and used as a tool to measure changes in baseline chemistry. At three of the fixed-station
sites and one additional site on the Yukon River, samples were collected during two separate field
campaigns in the initial year of the study to examine fecal indicators in drinking water. Sediment
cores were collected at five additional sites within the basin to assess historical trends in atmospheric
deposition of trace elements and hydrophobic organic compounds. In addition to this work, intensive
sampling campaigns of three different reaches of the river during high flow in early June and low
flow in late August for the years 2002-2004 will address process-based questions about the water
quality of the basin.

For the fixed-station samples, along with sediment load and concentrations, a broad range of
constituents were measured, including major ions, nutrients, dissolved and sediment-associated trace
elements, biological indicators (such as chlorophyll-a and the stable isotopic composition of
nitrogen, carbon, and sulfur of particulate organic matter), and various forms of organic carbon.
Because of its extensive wetlands, the Yukon River exhibits high organic carbon concentrations in
contrast to other large rivers. Both the chemical composition and concentration of organic carbon are
expected to change with melting permafrost.

This report contains the water-quality and sediment-quality data collected by the USGS
during WY2001. The sample-collection methods and the laboratory analytical methods also are
described. The report is organized into three sections, corresponding to the sample-collection
methodology: fixed-station samples, fecal-indicator samples, and sediment-core samples.

The purpose of this report is two-fold; 1) to describe methods of collection and analysis, and 2) to
compile and report the water-quality and sediment-quality data collected during the WY 2001 into
one source. Many of the results are not contained in the USGS National Water Information System
(NWIS) database and would, otherwise, not be available to the public. This report is being released
both in paper and electronic format to meet both archival and data dissemination objectives.






CHAPTER 2 - Fixed-Station Samples

by Timothy P. Brabets

The following section provides a description of the measurement and analytical methods
used at the five fixed-station sampling locations in the collection of various water quality
constituents. A summary of the site characteristics (longitude, latitude, drainage area, and gage
elevation) is provided in table 1. The data provided in this section also are available from the USGS
NWIS database.

Table 1. Summary of site characteristics at five fixed stations in the Yukon River Basin

[Station ID, USGS station identification, stream flow and water-quality measurements collected at the same station; ID on Figure 1, refer to Figure 1
for station ID locations; sq.mi., square miles; NAD 83, North American Datum of 1983; NAVD 88, North American Vertical Datum of 1988]

Station ID ID on Station Name Latitude Longitude Drainage Datum
Figure 1 (NAD 83) (NAD 83) Area (feet above
(sqg. mi.) NAVD88)
15356000 1 Yukon River at Eagle, 64°47°21” 141°12°00” 113,500 850
Alaska
15389000 2 Porcupine River near 66°59°25” 143°08°26” 29,500 520
Fort Yukon, Alaska
15453500 3 Yukon River near 65°52°30” 149°43°13” 196,300 240
Stevens Village, Alaska
15515500 4 Tanana River at 64°33°53” 149°05°39” 25,600 338.5
Nenana, Alaska
15565447 5 Yukon River at Pilot 61°56°01” 162°52°59” 321,000 20

Station, Alaska

Sample Collection and Processing

Standard USGS protocols, described by Edwards and Glysson (1988), were used for the
collection of depth- and width-integrated samples at all stations. A minimum of two-person field
teams collected samples to reduce the opportunity for contamination of low-concentration analytes,
following the protocols of Horowitz and others (1994). Samples were processed according to

established USGS protocols (USGS, 1997-99).
Sample Analyses and Results

The USGS National Water Quality Laboratory (NWQL) in Denver, Colorado, analyzed all
fixed-station samples for dissolved and whole-water constituents using documented USGS methods
and quality-assurance practices. A summary of the standard analytical methods used and associated
references are provided in table 2. Suspended-sediment concentrations were analyzed by the USGS
Cascades Volcano Observatory in Vancouver, Washington. Data for each fixed station are presented
in tables 3 to 7.



Table 2. Summary of standard analytical methods and references

[UV, Ultraviolet; Dis fet lab, Dissolved fixed end point lab analysis; CaCO,, calcium carbonate; Dis tot IT field, dissolved total incremental titration

on site]

Parameter

Publication

Method of Analysis

Solids, Residue, dissolved
Turbidity

Sediment, suspended
Oxygen, dissolved

pH, whole water
Specific Conductance
UV Absorbance, 254 nm
UV Absorbance, 280 mn
Major ions

Calcium, dissolved
Magnesium, dissolved

Potassium, dissolved

Sodium, dissolved

Alkalinity Dis fet lab, as CaCO3
Alkalinity, Dis tot IT, field
Bicarbonate Dis IT, field
Carbonate Dis IT, field
Chloride, dissolved

Fluoride, dissolved

Silica, dissolved

Sulfate, dissolved

Nutrients
Nitrogen, ammonia dissolved

Nitrogen, ammonia+organic
dissolved
Nitrogen, ammonia-+torganic total

Nitrogen, nitrite+nitrate,
dissolved

Nitrogen, nitrite,
dissolved

Fishman and others
(1994)

Fishman & Friedman
(1989)

Guy (1969)

USGS (1997-99)
USGS (1997-99)
USGS (1997-99)
Chin and others (1994)
Chin and others (1994)

Fishman (1993)
Fishman (1993)

Fishman and Friedman
(1989)
Fishman (1993)

USGS (1997-99)
USGS (1997-99)
USGS (1997-99)
USGS (1997-99)

Fishman and Friedman
(1989)

Fishman and Friedman
(1989)

Fishman (1993)

Fishman and Friedman
(1989)

Fishman (1993)

Patton and Truitt (2000)
Fishman and others
(1994)

Fishman (1993)

Fishman and Friedman
(1989)

Gravimetric, Residue on Evaporation @ 180°C
Nephelometry

Gravimetric, separation by filtration/evaporation
Amperometric

Electrometric electrode

Wheatstone Bridge

UV Absorbance, 254 mn

UV Absorbance, 280 mn

Inductively Coupled Plasma - Atomic Emission Spectrometry
Inductively Coupled Plasma - Atomic Emission Spectrometry

Flame Atomic absorption

Inductively Coupled Plasma - Atomic Emission Spectrometry
Fixed end point titration

Incremental endpoint point titration

Calculated

Calculated

Ion Chromatography
Automated Segmented Flow-Ion-Selective Electrode

Inductively Coupled Plasma-Atomic Emission Spectrometry

Ion Chromatography

Colorimetry, Automated Segmented Flow - Salicylate-
hypochlorite

Colorimetry, Automated Segmented Flow - Microkjeldahl
Digestion

Colorimetry, Block digestor Salicylate-hypochlorite

Colorimetry, Automated Segmented Flow - Cadmium
Reduction-Diazotization

Ion Chromatography




Table 2. Summary of standard analytical methods and references--continued

Parameter Publication Method of Analysis

Nitrogen, particulate, Zimmerman and others

Suspended (TPN) (1997)

Phosphorus, dissolved Patton and Truitt (1992) Colorimetry, Automated Segmented Flow - Microkjeldahl
Digestion

Elemental analysis

Ortho-phosphorus Fishman (1993) Colorimetry, Automated Segmented Flow - Phosphomolybdate

Phosphorus, total Patton and Truitt (1992) Colorimetry, Automated Segmented Flow - Microkjeldahl
Digestion

Carbon, inorganic+organic, Zimmerman and others  Elemental analysis

Particulate total (TPC) (1997)

Carbon, inorganic, Zimmerman and others ~ Elemental analysis

Particulate total (PIC) (1997)

Carbon, organic, Brenton and Arnett Wet-Chemical Oxidation, Nondispersive Infrared Detector

Dissolved (DOC) (1993)

Carbon, organic, Zimmerman and others  Elemental analysis

Particulate (POC) (1997)

Trace Elements

Aluminum, dissolved

Faires (1993)

Inductively Coupled Plasma - Mass Spectrometry

Antimony, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Arsenic, dissolved Garbarino (1999) Inductively Coupled Plasma - Mass Spectrometry
Barium, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Beryllium, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Boron, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry

Cadmium, dissolved

Chromium, dissolved

Faires (1993)
Faires (1993)

Inductively Coupled Plasma - Mass Spectrometry
Inductively Coupled Plasma - Mass Spectrometry

Cobalt, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Copper, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Iron, dissolved Fishman (1993) Inductively Coupled Plasma - Atomic Emission Spectrometry
Lead, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Lithium, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Manganese, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Molybdenum, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Nickel, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Selenium, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Silver, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Strontium, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Vanadium, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry
Zinc, dissolved Faires (1993) Inductively Coupled Plasma - Mass Spectrometry

Uranium, dissolved

Faires (1993)

Inductively Coupled Plasma - Mass Spectrometry
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Table 7. USGS National Water Quality Lab Analyses- Yukon River at Pilot Station, Alaska-continued

Alkalinity, Dis fet

Alkalinity, Dis tot

Bicarbonate, Dis

Carbonate, Dis

Station ID Date/Time Jﬁww_w_s m%ﬂw__._“, lab, as CaCO3 IT Field IT Field IT Field
(mg/L) (mg/L) (mg/L) (mg/L)
15565447 4/19/01 19:40 134 33 145 133 162 0
15565447  7/5/01 18:20 121 1.9 7 66 79 0
15565447 7/25/01 10:30 126 23 78 75 92 0
15565447 8/14/01 21:30 15 2.6 78 7 86 0
15565447 8/30/01 11:30 1.41 2.8 78 75 91 0
15565447 9/21/01 14:00 134 2.8 84 77 ) 0
. . Nitrogen, Carbon Inorg. +
Station ID Date/Time nﬁmm“\wumwm Nitrite diesolved _om:_o_unwwsm. fit vsw_wm_\d_wam usoom__uﬂwam i Organic Partic.
o) (mglL) ) (mg/L) (mglL) o
15565447 4/19/01 19:40 0.206 0.003 <0.022 <0.006 <0.007 0.027 0.5
15565447 7/5/01 18:20 0.048 0.001 0.32 0.007 <0.007 0.338 6.3
15565447 7/25/01 10:30 0.068 0.002 0.18 0.008 <0.007 0312 <6.1
15565447 8/14/01 21:30 0.065 0.001 0.255 <0.005 <0.004 0.51 8.7
15565447 8/30/01 11:30 0.073 0.001 0373 0.006 <0.007 0.441 8.1
15565447 9/21/01 14:00 0.071 0.002 - 0.005 <0.007 0.257 -
oond  waree OO  Mue o sume  NWegTATmn Newmims i s
(mg/L) (mg/L) (mg/L)
15565447 4/19/01 19:40 13 0.1 11.4 27.1 0.054 0.15 0.17
15565447  7/5/01 18:20 0.7 0.1 5.6 22 0.003 0.17 0.59
15565447 7/25/01 10:30 0.9 0.1 6.2 27.1 0.004 0.13 <0.43
15565447 8/14/01 21:30 0.9 0.2 6.5 29 0.006 0.19 0.57
15565447 8/30/01 11:30 0.8 <02 6.5 294 0.005 0.2 0.46
15565447 9/21/01 14:00 0.8 <02 73 29.8 0.004 0.14 0.41
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CHAPTER 3 - Dissolved Organic Carbon (DOC) Characterization
by George R. Aiken

In addition to the dissolved organic carbon (DOC) analyses performed by the NWQL,
DOC, ultraviolet (UV) absorbance spectroscopy, specific UV absorbance (SUVA), and DOC
fractionation analyses were carried out at the USGS National Research program Laboratory in
Boulder, Colorado. All of the reagents referred to in the following analytical procedures were
reagent grade or better.

Sample Collection and Processing

Two methods of collection were used for DOC characterization studies. In the first
method, Alaska District personnel using NASQAN sampling protocols collected samples
periodically at fixed stations on the Yukon, Porcupine, and Tanana Rivers (see Chapter 2). For
DOC, SUVA and DOC fractionation analyses, 3 L of sample was filtered in the field with
Gelman AquaPrep 600™ capsule filters (0.45-pum) into 1-L burned, amber glass pesticide bottles
having Teflon™-lined caps. These samples were immediately refrigerated and shipped on ice
overnight to the USGS Boulder laboratory. At the lab, samples were refrigerated at the lab and
analyzed within 2 weeks of arrival.

In the second method of collection, miscellaneous grab samples were collected for DOC,
SUVA and DOC fractionation analysis in 1-L burned, amber glass bottles. These samples were
subsequently filtered within 4 hours with Gelman AquaPrep 600™ capsule filters (0.45 um) into
1-liter, burned, amber glass bottles. Smaller volume samples for DOC and SUVA analyses were
filtered on-site using a 60-mL Becton Dickinson™ plastic syringe with Luer-lok™ fitting and a
25-mm Gelman Acrodisk™ filter with 0.45-um SUPOR™ membrane into 40- mL baked, brown
glass vials with Teflon™-lined caps. After filtration, all samples were handled as described for
the first method of collection.

Sample Analyses and Results

The analytical methods used to determine DOC concentration and characterization are
described. Results are given in table 8.

DOC Concentrations. DOC measurements using the platinum catalysed persulfate wet
oxidation method were made on an O.I. Analytical Model 700 TOC Analyzer™ (Aiken, 1992).
The instrument was warmed up for 24-hours before analyzing samples. Samples and standards
were loaded onto an autosampler for analysis and introduced into the reaction vessel by means of
a fixed-volume sample loop. The volume of the sample loop was kept small, usually 1 mL, to
maintain linear instrument response (0-50 pg of carbon). The standard, automated analytical
conditions called for 0.5 mL of 5 percent by volume phosphoric acid to be added to the sample.
The sample was then purged for 2.0 minutes with nitrogen to remove inorganic carbon, after
which 0.5 mL of 0.42 M sodium persulfate solution was added. The standard reaction time of 5
minutes was used for the persulfate oxidation step. The instrument was calibrated with solutions
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of reagent-grade potassium hydrogen phthalate in distilled water. The standard curve, consisting
of a minimum of five standards over the range of interest, was repeated for every 8 water
samples analyzed in duplicate. Reported values are the averages of duplicate analyses (table 8).
Standard deviation for the DOC measurement was determined to be +0.2 mg carbon/L.

Ultraviolet-Visible Light Absorption Analyses (UV-Vis). UV-Vis measurements were made
on a Hewlett-Packard Model 8453™ photo-diode array spectrophotometer between A=200 nm
and A=800 nm with distilled water as the blank utilizing a 1-cm path-length quartz cell. Results
are reported for the A=254 nm in dimensionless absorbance units. The wavelength of A=254 nm
was chosen because it is the wavelength commonly associated with the aromatic moieties in a
sample (Chin and others, 1994). Filtered samples at room temperature were analyzed using a
quartz cell in the manual mode. The cell was rinsed with a small volume of sample before adding
sample for analysis. The cell was then rinsed with distilled water before analyzing the next
sample. Standard deviation for a UV measurement at 254 nm is +0.002 AU.

Specific UV Absorbance (SUVA). SUVA, defined as the UV absorbance of a sample measured
at a given wavelength divided by the DOC concentration, is an “average” molar absorptivity for
all the molecules that comprise the DOC in a water sample. SUVA is, therefore, a parameter that
indicates the nature or “quality” of DOC in a given sample and has been used as a surrogate
measurement of DOC aromaticity (Chin and others, 1994). SUVA values at 254 nm (SUV Ajs4)
are reported in this report because natural organic matter absorbs strongly at this wavelength,
thereby giving increased sensitivity, and because of the strong correlation with the aromatic
carbon content of natural organic matter at this wavelength. SUVA,s4 was determined for each
sample in this study by dividing the UV absorbance determined at A=254 nm by the DOC
concentration of the sample. SUVA values are reported in units of [L/(mg carbon * m)] and
have a standard deviation of £0.1 [L/(mg carbon * m)].

DOC Fractionation utilizing Amberlite XAD™ resins. The DOC present in select samples
was chromatographically fractionated into 5 fractions (hydrophobic acids, hydrophobic neutrals,
transphilic neutrals (not reported in table 8), hydrophilic organic matter, and transphilic acids)
using XAD-8 and XAD-4 resins. The distribution of organic matter in these fractions is a
“fingerprint” of dissolved organic matter (DOM) in the system and can provide information
about how various processes affect the chemistry of the DOM. DOC fractionation is utilized to
break the DOC down into groups and determine what mass percent of each group is contained in
the overall DOC pool. The XAD-8 resin retains the hydrophobic acid fraction (which is the most
aromatic fraction) containing the humic and fulvic acids, and the hydrophobic neutrals. The
XAD-4 resin retains the transphilic acids and transphilic neutrals, while the XAD-4 effluent
contains the low molecular weight hydrophilic acids, as well as any other compounds that are not
retained by either resin. The method is a modified version of the XAD-8/XAD-4 methods used
to isolate organic matter from water samples (Aiken and others, 1992).

Column Preparation. Amberlite XAD-8™ and XAD-4™ resins were obtained from Rohm and
Haas™ and exhaustively cleaned with methanol and acetonitrile by soxhlet extraction. The
resins were then packed into 20-mL glass columns fitted with Teflon stopcocks to within 1-2 cm
of the top of the column. A minimum of 1 L of distilled water was passed through each column
at a rate of 4 mL/min to insure that methanol was thoroughly rinsed from the resin. The columns
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were further cleaned with two successive 0.1N sodium hydroxide-0.1N hydrochloric acid rinses
at 4 mL/min for 10 minutes each immediately before using. A third and final rinse sequence
consisted of 0.1N sodium hydroxide followed by 0.1N phosphoric acid. These rinses were
collected to determine column blanks in acid and base.

Fractionation on XAD-8. A filtered water sample in excess of 1 L was acidified to pH 1.85-
1.99 with concentrated phosphoric acid and degassed by sparging with He passed through a
fritted glass bubbler. The sparged sample was then transferred to a tared 1-L volumetric flask.
Excess sample was retained for DOC and UV (A=254nm) absorbance analyses (DOC1). The 1 L
sample was then passed through the XAD-8 column at a flow rate of 4 mL/min until the entire
sample was pumped out of the volumetric flask and through the pump tubing. The first 12 mL,
essentially the void volume of the column, was discarded and the remaining column effluent
retained in a tared 1-L bottle, the mass of the effluent recorded, and a 50-mL aliquot of the
effluent retained for DOC and UV absorbance analyses (DOC2). The organic matter retained on
the XAD-8 resin was back-eluted with 0.1N NaOH at a flow rate of 2 mL/min. One hundred mL
of the eluate was collected, acidified to pH 2 with concentrated phosphoric acid and retained for
DOC and UV absorbance analyses (DOC3). After elution, the resin was re-acidified by passing
0.1N HCI through the column until the effluent was acidic.

Fractionation on XAD-4. The effluent from the XAD-8 column, less 50 mL, was then passed
through the XAD-4 column at a flow rate of 4 mL/min. After discarding the first 12 mL that
passed through the column, the column effluent was retained in a tared 1 L bottle, and the DOC
concentration and UV absorbance measured (DOC4). As for the case with XAD-8 fractionation,
the remaining effluent was passed through the XAD-4 column. The XAD-4 column was then
back-eluted with 0.1N sodium hydroxide at 2.0 mL/min; 100 mL of the eluate were collected,
acidified to pH 2 with concentrated phosphoric acid and retained for DOC and UV absorbance
analyses (DOCS5). After elution, the resin was re-acidified by passing 0.1N hydrochloric acid
through the column until the effluent was acidic.

Calculations. DOC concentration and UV absorbances (A=254nm) were determined for each of
the samples (DOC1-DOCS5) collected during the fractionation steps. These data, combined with
the mass of sample in each fraction, were used to calculate the percentage, based on mass, of
organic matter in each fraction. The hydrophobic neutral fraction was defined as that material
that was retained on the XAD-8 at pH 2 but was not eluted with 0.1N sodium hydroxide. The
amount of this fraction was determined as the difference between the mass of material in DOC1
and that in DOC2+DOC3. Similarly, the hydrophilic neutral fraction, defined as material sorbed
to the XAD-4 resin that was not recovered in the 0.1N NaOH elution, was determined as the
difference in mass of organic matter contained in DOC2 and the sum of material in DOC4 and
DOCS. Data are reported as the percentages, based on mass, of organic matter in each fraction.
SUVA data were determined for the whole water (DOC1), hydrophobic acid fraction (DOC3),
transphilic acid fraction (DOCS), and hydrophilic fraction (DOC4) for each sample fractionated.
Samples were run in duplicate and the average values reported. The standard deviation for the
mass percentages of the fractionation analysis is +2 percent..
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CHAPTER 4 - Dissolved Trace Metals

by Howard E. Taylor, David A. Roth, and Ronald C. Antweiler
Sample Collection and Processing

Using the procedures described in Chapter 2, splits (125 mL) of composited samples
were transported to the USGS National Research Program Laboratory in Boulder, Colorado, in
nitric acid-rinsed 1-L polytetrafluoroethylene (PTFE) bottles. A sample for dissolved trace
element analysis was filtered through a 0.40-um pore-size Nucleopore polycarbonate membrane
filter, using a vacuum filter apparatus made from PTFE (Kelly and Taylor, 1996). According to
the protocol, the procedure used for the filtration (to minimize artifactual contamination)
included: (1) the filter apparatus was thoroughly cleaned and rinsed with deionized water; (2) a
new 0.40-um pore size, 47-mm-diameter polycarbonate-membrane filter was placed on the filter
support and precleaned by drawing 50 mL of 0.1 percent (volume/volume) ultrapure nitric acid
rinse solution through the filter into a waste bottle; (3) the filter was then rinsed by drawing 100
mL of deionized water through it into a waste bottle; (4) about 25 mL of a subsample of the
composite was then filtered to prerinse the sample receiving bottle and discarded (this step also
effectively preloads the filter with particulates); (5) the balance of the subsample was filtered
into the sample bottle; and (6) the filtered sample was preserved with the addition of 1 mL of
concentrated ultrapure nitric acid to 250 mL of sample (or to a pH less than 2) using a PTFE
dispensing bottle (Brinton and others, 1995). Only one filter membrane per sample was used for
the entire filtration process.

Due to uncontrollable delays in transporting samples from the field to the laboratory
(such as weather factors and shipping complications) where the filtration processing was
performed, confidence in the quality of data from this sampling was compromised. Because of
this problem, data are only reported for the following elements, which are unlikely to be affected
by the problem with delayed sample processing: barium, bromide, calcium, chloride, cesium,
potassium, lithium, magnesium, sodium, rubidium, strontium, and uranium.

Sample Analysis and Results

Elements present at relatively high concentration levels (mg/L), including calcium,
magnesium, and sodium, were determined by inductively coupled plasma-atomic emission
spectrometric (ICP-AES) techniques utilizing a Perkin Elmer Optima 3300™, dual view
emission spectrometer operating in the radial view mode. Descriptions of the analysis conditions
and general procedures for this methodology are reported by Garbarino and Taylor (1979), and
Mitko and Bebek (1999, 2000). Potassium also was determined by an ICP-AES technique using
the same instrumentation operating in the axial-view mode. All samples were determined in
triplicate so as to provide a measure of the analysis variability.

Trace element determinations (excluding mercury) were performed with a Perkin Elmer
Elan Model 6000™, inductively coupled plasma-mass spectrometer (ICP-MS). Aerosols of
nitric acid acidified aqueous samples were introduced into the spectrometer with a cone-spray
pneumatic nebulizer. Multiple internal standards (indium, iridium, rhodium), covering the entire
mass range, were used to normalize the system for drift. Details of the specific analysis
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techniques, procedures and instrumental settings are described elsewhere (Garbarino and Taylor,
1995; and Taylor, 2001). All samples were determined in triplicate, to provide a measure of the
variability of the analysis. Average values and their standard deviations are reported in table 9.
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Table 9. Selected dissolved trace elements from fixed sampling locations in the Yukon River Basin

[See text for qualification of the accuracy of these data; Lab ID, internal laboratory identification number; Field ID, refer to table 1 for description and figure 1 for
location; pg/L, microgram per liter; Avg, average; SD, standard deviation; Ba, barium, Br, bromide; Ca, calcium; Cl, chloride; Cs, cesium; K, potassium; Li,
lithium; Mg, magnesium; Na, sodium, Rb, rubidium; Sr, strontium; U, uranium; *, replicate samples collected in the field; BLANK, deionized water blank
processed in field]

Station ID Sample Replicate Ba Br Ca
Date Type pg/L pg/L mg/L

Avg SD Avg SD Avg SD
15389000 3/29/2001 1of1 75 = 1.3 16 = 0.4 33 = 0.5
15389000 6/30/2001 10f2 53 0.6 20 = 0.0 27 0.4
15389000 6/30/2001 20f2 56 0.8 12 = 0.2 27 = 0.3
15389000 7/16/2001 1of2 58 & 0.3 14 = 0.1 24 = 1.4
15389000 7/16/2001 20f2 59 =+ 0.1 14 = 0.0 23 = 0.1
15389000 8/7/2001 1of2 61 + 0.2 13 = 0.2 35 0.0
15389000 8/7/2001 20f2 62 1.4 12 = 0.2 35 0.5
15389000 8/7/2001* 1of2 62 0.1 27 = 0.1 35 0.2
15389000 8/7/2001* 20f2 60 = 0.4 2.1 + 0.5 35 = 0.1
15389000 8/27/2001 10f2 54 0.0 21 + 0.1 33 = 0.6
15389000 8/27/2001 20f2 53 22 26 = 0.2 34 = 0.5
15389000 9/17/2001 1of2 55 0.1 1.7 = 0.4 28 = 0.2
15389000 9/17/2001 20f2 54 &+ 0.3 15 0.1 28+ 0.2
15515500 10/3/2000 1of1 29 = 0.7 1.7 = 0.0 36 = 0.1
15515500 3/20/2001 10f2 47 = 0.4 1.7 = 0.1 46 = 0.0
15515500 3/20/2001 20f2 46 = 1.3 15 = 0.0 45 = 0.0
15515500 5/31/2001 1of2 32 = 0.2 2.1 + 0.3 31 + 0.2
15515500 5/31/2001 20f2 31 + 0.3 1.8 = 0.1 31 + 0.0
15515500 6/22/2001 1of2 36 = 0.2 18 = 0.0 33 = 0.2
15515500 6/22/2001 20f2 35 0.7 16 = 0.2 33 = 0.1
15515500 7/9/2001 1of2 30 = 0.3 18 = 0.3 30 = 0.2
15515500 7/9/2001 20f2 31 + 0.4 16 = 0.1 30 = 0.4
15515500 8/2/2001 1of 2 34 = 1.0 23 = 0.4 29 = 0.3
15515500 8/2/2001 20f2 32 = 0.5 20 = 0.1 29 = 0.4
15515500 8/2/2001* 10f2 32 = 0.0 13 = 0.2 29 = 0.0
15515500 8/2/2001* 20f2 33 = 0.9 13 = 0.3 29 0.0
15515500 9/13/2001 1of2 33 = 0.5 1.7 = 0.4 38 = 0.3
15515500 9/13/2001 20f2 33 0.2 14 = 0.0 37 =+ 0.1
15356000 3/23/2001 1of1 50 0.5 14 = 0.3 36 = 0.3
15356000 6/4/2001 10f2 36 = 0.7 09 = 0.2 23 = 0.4
15356000 6/4/2001 20f2 36 =+ 0.0 12 = 0.3 24 = 0.2
15356000 7/11/2001 1of2 39 = 15 08 = 0.1 27 = 0.0
15356000 7/11/2001 20f2 40 = 0.5 08 = 0.2 27 = 0.1
15356000 8/9/2001 1of2 41 + 0.3 15 = 0.1 29 = 0.3
15356000 8/9/2001 20f2 40 = 0.6 20 = 0.0 29 = 0.1
15356000 8/9/2001* 10f2 38 =+ 0.3 08 = 0.2 30 = 0.2
15356000 8/9/2001* 20f2 40 = 0.6 09 = 0.3 29 = 0.2
15356000 9/11/2001 10f2 39 = 0.8 09 = 0.3 29 = 0.1
15356000 9/11/2001 20f2 38 0.3 1.1 + 0.4 29 0.1
15565447 4/19/2001 1of1 74 = 0.6 1.7 = 0.2 48 = 0.8
15565447 7/5/2001 1of2 44 = 1.0 1.0 = 0.1 28 = 0.3
15565447 7/5/2001 20f2 45 = 1.1 11 + 0.1 28 = 0.2
15565447 8/14/2001 1of2 46 = 0.3 24 = 0.4 31 + 0.4
15565447 8/14/2001 20of2 46 + 0.4 2.3 + 0.6 29 + 0.8
15565447 8/30/2001 1of2 45 = 0.7 11 + 0.1 30 = 0.4
15565447 8/30/2001 20f2 46 = 0.7 1.0 = 0.2 31 + 0.0
15565447 9/21/2001 1of2 44 + 0.5 12 + 0.0 32 + 0.5
15565447 9/21/2001 20f2 47 = 0.5 13 = 0.1 31 + 0.0
15565447 9/21/2001* 1of2 44 = 0.6 13 = 0.2 32 = 0.3
15565447 9/21/2001* 20f2 4 =+ 0.9 14 = 0.0 31 + 0.1
15453500 10/2/2000 1of1 41 + 0.5 15 = 0.3 29 = 0.3
15453500 3/21/2001 10f2 65 = 0.4 12 = 0.0 42 = 0.6
15453500 3/21/2001 20f2 65 & 1.9 1.0 = 0.2 42 = 0.5
15453500 6/2/2001 1of2 37 = 0.5 13 = 0.3 21 + 0.2
15453500 6/2/2001 20f2 38 0.7 11 + 0.3 21 + 0.1
15453500 6/18/2001 1of2 46 = 0.0 1.0 = 0.3 27 = 0.3
15453500 6/18/2001 20f2 44 = 0.6 11 + 0.0 26 = 0.1
15453500 7/13/2001 1of2 46 = 0.5 15 = 0.2 28 = 0.4
15453500 7/13/2001 20f2 45 = 0.8 09 = 0.3 28 = 0.1
15453500 8/14/2001 10f2 48 = 0.4 25 = 0.3 32 = 0.2
15453500 8/14/2001 20f2 47 = 0.8 23 = 0.5 32 = 0.7
15453500 9/21/2001 1of2 47 = 1.1 1.0 = 0.3 33 = 0.4
15453500 9/21/2001 20f2 46 = 0.3 11 + 0.4 33 = 0.7
15453500 9/19/2001 BLANK 0.11 + 0.0 <05 =+ 0.2 0.02 =+ 0.0
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Table 9. Selected Dissolved Trace Elements from Fixed Sampling Locations in the Yukon River Basin (see text for
qualifications of the accuracy of these data)- continued.

Station ID Sample Replicate Cs K
Date Type pg/L mg/L
Avg SD Avg SD

15389000 3/29/2001 10of1 0.005 =+ 0.002 062 =+ 0.01
15389000 6/30/2001 10f2 0.005 =+ 0.002 060 =+ 0.01
15389000 6/30/2001 20f2 0.008 =+ 0.003 062 =+ 0.02
15389000 7/16/2001 10f2 0.005 =+ 0.002 045 = 0.00
15389000 7/16/2001 20f2 <0.005 =+ 0.003 046 =+ 0.00
15389000 8/7/2001 1of2 0.006 =+ 0.000 056 =+ 0.02
15389000 8/7/2001 20of2 0.005 =+ 0.003 059 =+ 0.02
15389000 8/7/2001* 10of2 <0.006 =+ 0.005 055 =+ 0.01
15389000 8/7/2001* 20of2 <0.006 = 0.002 055 =+ 0.00
15389000 8/27/2001 10f2 0.005 =+ 0.004 047 =+ 0.02
15389000 8/27/2001 20f2 0.010 =+ 0.003 048 =+ 0.01
15389000 9/17/2001 10f2 <0.005 = 0.007 045 =+ 0.01
15389000 9/17/2001 20f2 <0.005 =+ 0.002 044 =+ 0.02
15515500 10/3/2000 10of1 0.020 =+ 0.002 15 = 0.02
15515500 3/20/2001 10f2 0.020 =+ 0.003 22 = 0.04
15515500 3/20/2001 20f2 0.020 =+ 0.005 23 = 0.05
15515500 5/31/2001 10f2 0.030 =+ 0.005 1.7 = 0.07
15515500 5/31/2001 20of2 0.020 =+ 0.004 1.7 = 0.08
15515500 6/22/2001 1of2 0.030 =+ 0.008 23 = 0.13
15515500 6/22/2001 20of2 0.030 = 0.003 2.1 + 0.05
15515500 7/9/2001 10of2 0.030 =+ 0.006 18 = 0.03
15515500 7/9/2001 20f2 0.030 =+ 0.007 1.8 = 0.15
15515500 8/2/2001 1of 2 0.016 = 0.004 2.1 + 0.04
15515500 8/2/2001 20f2 0.018 =+ 0.002 21 + 0.01
15515500 8/2/2001* 1of2 0.030 =+ 0.005 20 = 0.11
15515500 8/2/2001* 20of2 0.030 =+ 0.000 20 = 0.12
15515500 9/13/2001 1of2 0.030 =+ 0.003 1.7 = 0.08
15515500 9/13/2001 20f2 0.020 =+ 0.004 1.7+ 0.06
15356000 3/23/2001 10of1 0.010 =+ 0.004 1.1 + 0.03
15356000 6/4/2001 10f2 0.020 =+ 0.005 1.0 = 0.03
15356000 6/4/2001 20of2 0.020 =+ 0.002 1.0 = 0.02
15356000 7/11/2001 1of2 0.020 =+ 0.006 1.1 + 0.02
15356000 7/11/2001 20of2 0.030 = 0.003 12 % 0.09
15356000 8/9/2001 10of2 0.011 + 0.006 16 = 0.04
15356000 8/9/2001 20f2 0.009 =+ 0.003 16 = 0.02
15356000 8/9/2001* 10f2 0.010 = 0.001 16 = 0.05
15356000 8/9/2001* 20f2 0.020 =+ 0.003 16 = 0.06
15356000 9/11/2001 10f2 0.020 =+ 0.001 1.1 + 0.05
15356000 9/11/2001 20f2 0.030 =+ 0.019 1.1 + 0.02
15565447 4/19/2001 10of1 0.008 =+ 0.003 15 = 0.02
15565447 7/5/2001 10f2 0.011 + 0.003 12 % 0.01
15565447 7/5/2001 20f2 0.010 =+ 0.002 12 = 0.03
15565447 8/14/2001 1of2 0.020 =+ 0.005 1.7 = 0.04
15565447 8/14/2001 20of2 0.020 + 0.011 1.7 + 0.03
15565447 8/30/2001 1of2 0.008 =+ 0.002 13 = 0.01
15565447 8/30/2001 20f2 0.020 =+ 0.005 14 = 0.02
15565447 9/21/2001 10of2 0.010 =+ 0.003 12 = 0.01
15565447 9/21/2001 20f2 <0.010 = 0.005 12 = 0.02
15565447 9/21/2001* 10f2 0.020 =+ 0.006 12 % 0.04
15565447 9/21/2001* 20f2 0.030 =+ 0.004 12+ 0.01
15453500 10/2/2000 10of1 0.010 = 0.006 098 =+ 0.04
15453500 3/21/2001 10f2 <0.005 =% 0.000 1.1 + 0.04
15453500 3/21/2001 20f2 0.008 =+ 0.005 1.1 + 0.00
15453500 6/2/2001 10f2 0.006 =+ 0.002 1.0 = 0.03
15453500 6/2/2001 20f2 0.007 =+ 0.002 095 =+ 0.01
15453500 6/18/2001 1of2 0.007 =+ 0.002 1.0 = 0.02
15453500 6/18/2001 20of2 0.006 =+ 0.001 099 =+ 0.02
15453500 7/13/2001 10of2 0.009 =+ 0.000 12 = 0.05
15453500 7/13/2001 20f2 0.009 =+ 0.002 12 % 0.00
15453500 8/14/2001 10f2 0.025 =+ 0.008 15 = 0.04
15453500 8/14/2001 20f2 0.014 =+ 0.001 15 = 0.02
15453500 9/21/2001 10f2 0.009 = 0.003 093 =+ 0.02
15453500 9/21/2001 20f2 0.010 =+ 0.002 094 =+ 0.00
15453500 9/19/2001 BLANK <0.005 + 0.004 0.007 =+ 0.01
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Table 9. Selected Dissolved Trace Elements from Fixed Sampling Locations in the Yukon River Basin (see text for
qualifications on accuracy of this data)-continued.

Station ID Sample Replicate Li Mg Na
Date Type Hg/L mg/L mg/L
Avg SD Avg SD Avg SD

15389000 3/29/2001 10f1 64 = 0.2 12+ 0.01 45 = 0.21
15389000 6/30/2001 10of2 34 = 0.1 51 = 0.07 1.9 = 0.07
15389000 6/30/2001 20f2 34 = 0.0 52 = 0.10 19 = 0.05
15389000 7/16/2001 10of2 34 = 0.1 52 = 034 19 = 0.06
15389000 7/16/2001 20f2 34 = 0.1 50 =+ 0.01 18 = 0.01
15389000 8/7/2001 1of2 47 = 0.0 78 = 0.06 27 = 0.23
15389000 8/7/2001 20f2 50 = 0.0 78 + 0.05 27 = 0.05
15389000 8/7/2001* 1of2 50 = 0.2 81 =+ 0.08 28 = 0.14
15389000 8/7/2001* 20f2 50 = 0.1 80 =+ 0.05 27 = 0.11
15389000 8/27/2001 10of2 44 = 0.1 72 = 011 20 = 0.12
15389000 8/27/2001 20f2 45 = 0.0 73 = 014 21 = 0.10
15389000 9/17/2001 10of2 45 = 0.1 60 =+ 0.03 21 = 0.06
15389000 9/17/2001 20f2 46 = 0.1 60 =+ 0.03 21 = 0.07
15515500 10/3/2000 10f1 32 = 0.0 85 =+ 0.06 40 = 0.03
15515500 3/20/2001 10of2 28 = 0.1 94 = 0.02 41 = 0.02
15515500 3/20/2001 20f2 29 = 0.1 93 = 0.00 42 = 0.02
15515500 5/31/2001 10of2 27 0.1 70 =+ 0.06 30 = 0.05
15515500 5/31/2001 20f2 27 = 0.1 69 =+ 0.02 30 = 0.03
15515500 6/22/2001 1of2 47 = 0.2 78 = 007 32 = 0.00
15515500 6/22/2001 20f2 46 = 0.1 77 = 0.01 30 = 0.06
15515500 7/9/2001 1of2 42 = 0.1 71 = 0.06 31 = 0.11
15515500 7/9/2001 20f2 43 = 0.2 72 = 012 31 = 0.18
15515500 8/2/2001 1of 2 41 = 0.1 64 + 0.06 27 = 0.05
15515500 8/2/2001 20f2 40 = 0.0 64 = 0.10 29 = 0.16
15515500 8/2/2001* 1of2 39 = 0.0 64 = 0.00 28 = 0.06
15515500 8/2/2001* 20f2 38 = 0.0 64 = 0.06 28 = 0.02
15515500 9/13/2001 1of2 37 = 0.1 89 = 0.07 36 = 0.03
15515500 9/13/2001 20f2 36 =+ 0.1 88 + 0.07 36 0.04
15356000 3/23/2001 10f1 24 0.1 96 = 024 34 = 0.10
15356000 6/4/2001 10of2 19 = 0.1 60 =+ 0.1 16 = 0.03
15356000 6/4/2001 20f2 19 = 0.1 61 =+ 0.06 16 = 0.02
15356000 7/11/2001 1of2 26 = 0.1 76 = 0.02 20 = 0.01
15356000 7/11/2001 20f2 26 = 0.1 77 = 0.02 20 = 0.03
15356000 8/9/2001 1of2 31 = 0.0 83 = 0.00 24 = 0.08
15356000 8/9/2001 20f2 31 = 0.0 81 = 0.06 24 = 0.05
15356000 8/9/2001* 1of2 29 = 0.0 82 + 0.06 24 = 0.04
15356000 8/9/2001* 20f2 30 = 0.1 81 =+ 005 24 = 0.01
15356000 9/11/2001 10of2 25 0.1 81 = 0.02 22 = 0.01
15356000 9/11/2001 20f2 25 = 0.1 82 + 0.02 22 0.04
15565447 4/19/2001 1of1 29 = 0.1 1 = 017 36 = 0.10
15565447 7/5/2001 1of2 20 = 0.1 57 = 0.04 1.7 = 0.05
15565447 7/5/2001 20f2 20 = 0.1 56 =+ 0.03 1.7 = 0.04
15565447 8/14/2001 10of2 30 = 0.0 73 = 007 25 = 0.02
15565447 8/14/2001 20f2 29 = 0.1 69 =+ 017 23 = 0.15
15565447 8/30/2001 1of2 26 = 0.0 73 = 001 24 = 0.08
15565447 8/30/2001 20f2 28 0.1 73 = 001 24 = 0.00
15565447 9/21/2001 1of2 27 = 0.2 80 =+ 0.16 26 = 0.06
15565447 9/21/2001 20f2 25 = 0.0 79 = 0.04 26 = 0.02
15565447 9/21/2001* 1of2 27 = 0.1 80 =+ 0.08 26 = 0.03
15565447 9/21/2001* 20f2 27 = 0.1 80 =+ 0.1 26 = 0.06
15453500 10/2/2000 10f1 26 = 0.1 76 =+ 0.08 27 = 0.08
15453500 3/21/2001 1of2 27 = 0.1 10 + 0.07 30 = 0.10
15453500 3/21/2001 20f2 28 = 0.1 10 =+ 0.18 29 = 0.07
15453500 6/2/2001 1of2 1.7 = 0.0 41 = 0.08 11 = 0.03
15453500 6/2/2001 20f2 1.7 = 0.0 41 = 0.5 11 = 0.06
15453500 6/18/2001 1of2 21 = 0.1 59 =+ 0.09 13 = 0.04
15453500 6/18/2001 20f2 20 = 0.0 58 =+ 0.03 14 = 0.01
15453500 7/13/2001 1of2 28 = 0.1 72 = 0.02 21 = 0.02
15453500 7/13/2001 20f2 27 = 0.1 72 + 0.03 20 = 0.08
15453500 8/14/2001 1of2 32 = 0.1 83 =+ 005 24 = 0.08
15453500 8/14/2001 20f2 32 = 0.1 83 = 020 24 = 0.11
15453500 9/21/2001 1of2 30 = 0.1 87 =+ 0.10 23 = 0.10
15453500 9/21/2001 20f2 33 = 0.1 88 = 0.14 23 = 0.11
15453500 9/19/2001 BLANK <0.009 =+ 0.006 <0.02 + 0.01 0.050 =+ 0.02
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Table 9. Selected Dissolved Trace Elements from Fixed Sampling Locations in the Yukon River Basin (see text for
qualifications on accuracy of this data)-continued.

Station ID Sample Replicate Rb Sr U
Date Type pg/L pg/L Hg/L
Avg SD Avg SD Avg SD

15389000 3/29/2001 10of1 035 =+ 0.00 150 = 0.000 067 = 0.02
15389000 6/30/2001 1of2 030 =+ 0.00 79 = 0.099 0.31 + 0.00
15389000 6/30/2001 20f2 030 =+ 0.01 81 = 1.040 033 = 0.00
15389000 7/16/2001 10of2 023 =+ 0.00 7% o+ 0.831 024 = 0.01
15389000 7/16/2001 20of2 024 = 0.00 75 = 0.802 024 = 0.01
15389000 8/7/2001 10f2 029 =+ 0.01 120 =+ 0.000 0.40 = 0.01
15389000 8/7/2001 20f2 030 =+ 0.01 130 =+ 0.000 040 = 0.01
15389000 8/7/2001* 10f2 029 =+ 0.01 130 = 0.000 0.41 + 0.00
15389000 8/7/2001* 20f2 029 =+ 0.01 130 =+ 0.000 040 =+ 0.02
15389000 8/27/2001 1of2 023 =+ 0.00 110 =+ 0.000 038 =+ 0.00
15389000 8/27/2001 20of2 023 =+ 0.01 110 = 0.000 039 =+ 0.00
15389000 9/17/2001 10of2 025 =+ 0.00 90 =+ 1.335 0.31 + 0.01
15389000 9/17/2001 20f2 025 =+ 0.00 0 =+ 0.082 0.31 + 0.01
15515500 10/3/2000 10f1 15 = 0.00 160 =+ 0.000 0.80 =+ 0.01
15515500 3/20/2001 1of2 13 = 0.01 200 = 0.000 083 =+ 0.01
15515500 3/20/2001 20of2 13 = 0.02 200 = 0.000 084 = 0.00
15515500 5/31/2001 10of2 15 = 0.01 140 =+ 0.000 070 =+ 0.00
15515500 5/31/2001 20of2 15 = 0.00 140 = 0.000 070 = 0.03
15515500 6/22/2001 10f2 29 = 0.01 150 =+ 0.000 092 =+ 0.02
15515500 6/22/2001 20f2 28 = 0.01 150 =+ 0.000 092 =+ 0.01
15515500 7/9/2001 10f2 24 = 0.04 140 = 0.000 083 = 0.00
15515500 7/9/2001 20f2 24 = 0.01 130 =+ 0.000 084 =+ 0.00
15515500 8/2/2001 1of 2 32 = 0.03 130 =+ 0.000 079 = 0.02
15515500 8/2/2001 20of2 3.1 + 0.10 130 =+ 0.000 080 =+ 0.01
15515500 8/2/2001* 10of2 29 =+ 0.02 130 =+ 0.000 083 =+ 0.01
15515500 8/2/2001* 20f2 29 = 0.02 130 = 0.000 0.81 + 0.03
15515500 9/13/2001 10f2 1.9 = 0.00 170 = 0.000 0.88 =+ 0.01
15515500 9/13/2001 20f2 1.9 =+ 0.02 170+ 0.000 0.88 =+ 0.01
15356000 3/23/2001 10f1 084 = 0.01 170 = 0.000 1.1 + 0.00
15356000 6/4/2001 10of2 1.1 + 0.02 100 =+ 0.000 0.71 + 0.02
15356000 6/4/2001 20f2 1.1 + 0.01 100 =+ 0.000 072 = 0.02
15356000 7/11/2001 10f2 1.7 = 0.03 130 =+ 0.000 082 0.00
15356000 7/11/2001 20f2 1.7 = 0.02 130 =+ 0.000 082 =+ 0.02
15356000 8/9/2001 10f2 25 = 0.00 140 = 0.000 089 = 0.00
15356000 8/9/2001 20of2 25 = 0.01 140 = 0.000 090 = 0.02
15356000 8/9/2001* 1of2 23 = 0.01 140 =+ 0.000 0.91 + 0.02
15356000 8/9/2001* 20f2 23 = 0.01 140 = 0.000 092 = 0.01
15356000 9/11/2001 10of2 13 = 0.01 140 =+ 0.000 0.91 + 0.02
15356000 9/11/2001 20f2 1.2+ 0.02 140+ 0.000 090 =+ 0.00
15565447 4/19/2001 10f1 14 = 0.03 200 = 0.000 087 = 0.01
15565447 7/5/2001 1of2 12 = 0.01 100 =+ 0.000 054 = 0.01
15565447 7/5/2001 20of2 12 = 0.01 100 = 0.000 055 =+ 0.01
15565447 8/14/2001 10of2 1.8 = 0.03 120 =+ 0.000 080 =+ 0.00
15565447 8/14/2001 20f2 1.8 = 0.01 120 =+ 0.000 082 =+ 0.01
15565447 8/30/2001 10f2 15 = 0.01 130 =+ 0.000 076 = 0.02
15565447 8/30/2001 20f2 16 = 0.03 120 =+ 0.000 073 = 0.01
15565447 9/21/2001 10f2 13 = 0.02 130 = 0.000 083 = 0.01
15565447 9/21/2001 20of2 13 = 0.01 130 =+ 0.000 085 =+ 0.01
15565447 9/21/2001* 1of2 13 = 0.00 130 =+ 0.000 084 = 0.00
15565447 9/21/2001* 20f2 14 = 0.02 130 =+ 0.000 085 =+ 0.01
15453500 10/2/2000 10of1 1.1 + 0.01 130 =+ 0.000 075 =+ 0.03
15453500 3/21/2001 10f2 096 =+ 0.01 170 = 0.000 1.1 + 0.01
15453500 3/21/2001 20of2 096 =+ 0.02 170 = 0.000 1.1 + 0.03
15453500 6/2/2001 1of2 079 =+ 0.01 69 =+ 0.197 042 = 0.00
15453500 6/2/2001 20of2 080 =+ 0.01 69 = 0.194 0.41 + 0.00
15453500 6/18/2001 10of2 1.0 = 0.01 98 =+ 0.165 059 =+ 0.01
15453500 6/18/2001 20f2 1.0 = 0.00 97 = 0.496 060 =+ 0.00
15453500 7/13/2001 10f2 15 = 0.00 120 = 0.000 077 = 0.02
15453500 7/13/2001 20f2 15 = 0.02 120 =+ 0.000 075 =+ 0.02
15453500 8/14/2001 10f2 2.1 + 0.01 140 = 0.000 088 =+ 0.00
15453500 8/14/2001 20of2 2.1 + 0.01 140 = 0.000 090 = 0.01
15453500 9/21/2001 1of2 098 =+ 0.00 140 =+ 0.000 082 =+ 0.01
15453500 9/21/2001 20of2 098 =+ 0.02 140 = 0.000 0.81 + 0.01
15453500 9/19/2001 BLANK 0.015 =+ 0.00 0.05 =+ 0.007 <0.009 =+ 0.00
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CHAPTER 5 - Dissolved and Colloidal Trace Elements
by Alan M. Shiller
Sample Collection and Processing

Surface grab samples were collected in the centroid of flow, when the sampling locations
were ice-free,. The surface grab samples were collected off the bow of a small work boat that
was headed slowly into the current. An acid-cleaned polyethylene bottle was immersed below
the surface, rinsed several times, and filled by a worker wearing polyethylene gloves. When
sampling locations were ice-covered, samples were obtained from a parastaltic pump through C-
flex™ tubing.

Samples were kept in the dark until filtered, generally within 6 hours of sample
collection. Two aliquots were syringe filtered using acid cleaned polyethylene/polypropylene
syringes. One aliquot was filtered through an acid-cleaned 0.45-um pore size, 25-mm-diameter
polypropylene filter (Whatman Puradisc PP™); the other aliquot was filtered through an acid-
cleaned 0.02 um pore size, 25-mm-diameter alumina matrix filter (Whatman Anotop') (Shiller,
2003). After filtration, samples (typically 15 mL) were kept cool and in the dark until received
at the Center for Trace Analysis at the University of Southern Mississippi. In the laboratory,
samples were acidified to pH < 2 using ultrapure 6 M hydrochloric acid (Seastar™").

Sample Analysis and Results

Dissolved trace elements were determined in the filtered samples by direct aspiration of
the slightly diluted sample into the plasma of a double-focusing inductively coupled plasma mass
spectrometer (ThermoFinnigan Element 2™). The slight sample dilution (approximately 30
percent) was due to the addition of dilute nitric acid with added internal standards
(approximately 2 pg/L scandium, indium, and thorium). A low flow (100 pL/min) self-
aspirating nebulizer was utilized. Calibrations were performed using standards made in dilute
nitric acid. Several samples also were calibrated by the method of additions. No significant
difference was noted for the two calibration methods. Results for dissolved trace metals are
given in tables 10 and 11.
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CHAPTER 6 - Mercury Analyses
by John F. DeWild and Mark L. Olson
Sample Collection and Processing

Surface grab samples were collected in the centroid of flow off the bow of a small work
boat that was headed slowly into the current. An acid-cleaned 1-L Teflon bottle was immersed
below the surface, rinsed several times, and filled by a worker wearing polyethylene gloves.
Samples were placed on ice and shipped by overnight carrier to the USGS Wisconsin District
Mercury Laboratory (WDML) in Madison, Wisconsin, for processing.

Upon receipt at the WDML, samples were well mixed and filtered through a 47-mm-
diameter quartz fiber filter (QFF) with a nominal pore size of 0.7 um using a vacuum filtration
chamber. From each 1-L whole water sample, four samples were collected: filtered total mercury,
filtered methyl mercury, particulate total mercury, and particulate methyl mercury. Approximately
500 mL of sample was filtered, the filtrate collected into a 500-mL acid-cleaned Teflon bottle, and
the filter saved in a Teflon petri dish for subsequent analyses for filtered total mercury (FTHg) and
particulate total mercury (PTHg), respectively. The remainder of the sample was filtered and 250-
mL of filtrate was collected into a 250-mL acid-cleaned Teflon™ bottle and the filter saved in a
Teflon™ petri dish for subsequent analyses for filtered methyl mercury (FMHg) and particulate
methyl mercury (PMHg), respectively. Each Teflon bottle was triple rinsed with small amounts
(~10-20 mL) of filtrate before filling the bottle to the shoulder. The FTHg and FMHg samples
were preserved with 10 mL and SmL of low-mercury 6 N hydrochloric acid, respectively. The
particulate samples were frozen until analysis. All sample processing and preservation were
performed in the WDML clean laboratory observing clean hands/dirty hands protocols (U.S.
Geological Survey, 1997-1999). A number of samples were received at the WDML more than 72
hours after sample collection, which could result in significant adsorption of Hg to the vessel
walls. These samples were simply acidified with 20 mL of 6 N HCI upon receipt and run as
unfiltered samples.

Sample Analysis and Results

All mercury analyses were performed at the WDML. Analyses for filtered total Hg were
performed with Dual Amalgamation Cold Vapor Atomic Fluorescence Spectrometry (U.S.
Environmental Protection Agency, Method 1631, 1999) with slight modifications for particulate
analyses. A bromine monochloride (BrCl) solution was added to the water samples to oxidize all
mercury in the sample to Hg(II). After the addition of the BrCl, the samples were placed in a 50°C
oven for a minimum of 3 days to ensure complete oxidation. When samples were highly stained or
contained large amounts of organic carbon, they were first placed near a UV source until they
became colorless. Just prior to analysis, a small amount of hydroxylamine hydrochloride
(NH,OH-HCI) was added to the sample to destroy free halogens. An aliquot of sample was then
reduced with stannous chloride (SnCl,) to convert Hg(II) to volatile Hg(0). The Hg(0) was purged
from the sample aliquot with N, gas onto a gold-coated glass bead trap. Mercury was thermally
desorbed from the sample trap in an Argon gas stream and collected on a second gold trap
(analytical trap), thermally desorbed from the analytical trap in the same gas stream and carried
into the cell of a cold vapor atomic fluorescence spectrometer (CVAFS) for detection.
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The modification of this method for particulate samples consisted of transferring the filter
from the petri dish to a Teflon™ bottle and adding 100 mL of 5 percent BrCl in reagent water. The
particulate samples were then treated as water samples. This modification can be used to
determine the total mercury (HgT) concentrations in particulate samples with a method detection
limit (MDL) of 0.060 ng of mercury on a filter. The amount of mercury on a filter is dependant on
the sediment load in the sample and volume of sample filtered.

Methyl mercury analyses were performed using USGS method numbers I-1045-02
(filtered water) and 1-3045 02 (unfiltered water) (DeWild and others, 2001) with slight
modifications for particulate samples. Water samples were distilled to remove potential matrix
interferences. The pH of the distillate was adjusted to 4.9 (to maximize ethylation potential) using
acetate buffer. The distillate then was ethylated using sodium tetraethyl borate (NaBEt,) and
allowed to react for 15 minutes. After reaction with NaBEt,, the distillate was purged with
nitrogen gas (N;) for 20 minutes and the ethylated mercury species were collected on a sample
trap containing Carbotrap. These ethylated mercury species were desorbed thermally from the
sample trap, separated using a gas chromatographic (GC) column, reduced using a pyrolytic
column, and detected using a cold vapor atomic fluorescence spectrometry (CVAFS) detector.

Particulate samples were distilled by adding 50 mL of reagent grade water and 2 mL of a
combined reagent consisting of 20 percent potassium chloride, 50 percent sulfuric acid, and 1M
Copper sulfate in a ratio of 1:2:2. The distillates were then treated as water samples for detection.
This modification can be used to determine methyl mercury concentrations in particulate samples
with a method detection limit of 0.010 ng of mercury on a filter. The amount of mercury on a
filter is dependant on the sediment load in the sample and volume of sample filtered. Results for
mercury and methylmercury analyses are given in table 12.
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Table 12. Mercury and methymercury concentrations from fixed sampling locations in the Yukon River Basin

[Station ID, refer to table 1 for description and figure 1 for location; Clear Cr, Jarvis Cr, Little Chena, and Shaw Cr, no assigned Station ID at time
of publication (2003); Hg, mercury; ng/L, nanogram per liter; FMHg, Filtered Methylmercury; QA flag, Quality Assurance flag; FTHg, Filtered
Total mercury; PMHg, Particulate Methylmercury; PTHg, Particulate Total mercury; UMHg, Unfiltered Methylmercury; UTHg, Unfiltered Total
mercury; S2; percent recovery of either the matrix spike or matrix spike duplicate exceed the data quality objectives (value is less than 75% or
greater than 125%) but the difference between the pair is less than 25%; CAL, calibration drift during the day exceeds data quality objectives of R,
=0.995; --, no sample collected; <, less than; E, estimated value (value is less then the daily detection limit but greater than the method detection
limit)]

Filtered Filtered Particulate  Particulate  Unfiltered Unfiltered
SaionD  Date Tme MOYHIS qngpg ToWHHg  MetyiHg  TowbHg  MethyiHg  TotakHg
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Clear Cr  6/20/01 12:48 <0.04 0.29 <0.009 0.225 -- --
Jarvis Cr  6/20/01  11:05 <0.04 091 0.025 20.66 - -
Little Chena 6/22/01  13:40 0.06 2.27 <0.009 0.832 -- --
Shaw Cr  6/20/01  18:38 0.06 1.57 0.019 0.863 -- --
15389000  6/30/01  16:00 -- -- -- -- -- 4.55
15389000  8/27/01  15:00 <0.04 S2, CAL 1.34 <0.022 1.51 - -
15389000  9/17/01 13:20 0.04 2.76 -- 2.47 -- --
15389000  7/16/01  14:00 0.04 33 <0.07 -- -- --
15389000 8/7/01  13:30 <0.04 1.25 <0.025 1.40 -- --
15515500  10/3/00  16:00 -- -- -- -- E 0.047 441
15515500  5/31/01  18:20 -- -- -- -- -- 19.1
15515500  6/22/01  14:45 <0.04 2.17 0.098 34.89 -- --
15515500 7/9/01  15:35 <0.04 0.81 0.054 11.59 - -
15515500 8/2/01  16:30 <0.04 1.57 0.16 99.63 -- --
15515500  9/13/01  15:10 <0.04 0.95 -- 15.58 -- --
15356000  10/4/00  15:30 - - - - 0.05 9.73
15356000 6/4/01  19:00 -- -- -- -- -- 39.7
15356000  6/20/01 11:38 <0.04 2.84 0.051 14.04 -- --
15356000  7/11/01  12:10 <0.04 1.76 0.049 18.49 -- --
15356000 8/9/01  11:45 <0.04 1.3 0.031 24.10 - --
15356000  9/11/01 11:40 <0.04 1.46 -- 6.28 -- --
15565447 7/5/01  18:30 0.1 2.01 0.096 14.66 -- -
15565447  7/25/01  10:30 - - - 0.07 16.1
15565447  8/14/01 21:30 <0.04 1.01 0.063 31.52 -- --
15565447  8/30/01 11:30 <0.04 S2, CAL 1.32 0.053 22.29 -- --
15565447  9/21/01  14:00 <0.04 1.22 0.06 16.17 -- --
15453500  10/2/00  15:50 -- -- -- -- 0.058 12.9
15453500 6/2/01  18:00 -- -- -- -- -- 31.8
15453500  6/18/01 16:19 0.06 2.89 0.057 8.590 -- -
15453500  6/18/01 16:19 <0.04 323 0.102 17.74 -- -
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Table 12. Mercury and Methymercury Concentrations from Fixed Sampling Locations in the Yukon River Basin-
continued

Station ID Date Time Filtered QA flag Filtered Particulate  Particulate  Unfiltered Unfiltered

Methyl-Hg Total-Hg  Methyl-Hg Total-Hg Methyl-Hg Total-Hg
(FMHg) (FTHg) (PMHg) (PTHg) (UMHg) (UTHg)
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
15453500  9/21/01  12:30 <0.04 1.11 -- 5.00 -- --
15453500  7/13/01  14:55 <0.04 2.41 0.078 9.98 -- --
15453500  8/14/01 15:15 <0.04 1.4 0.048 17.51 -- --
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CHAPTER 7 - Dissolved Gasses and Dissolved Inorganic Carbon
by Robert G. Striegl and Mark M. Dornblaser
Sample Collection and Processing

Partial pressures of carbon dioxide (Pco,) and methane (Pcps ) were directly measured on
river-water samples collected from near the centroid of flow. Thirty milliliters of bubble-free
water were collected at 0.2-m depth using a 60-mL polypropylene syringe. Fifteen mL of sample
was injected from the syringe through a disposable 13-mm-diameter, 0.45 pm Whatman™ glass
membrane syringe filter, and into each of two 37-mL serum bottles having nitrogen headspace and
containing 2 g carbonate-free potassium chloride preservative.

Comments from the field personnel suggest that not all samples were filtered prior to
injection of the sample into the serum bottles. Consequently, some of the 2001 samples may have
been compromised by the presence of carbonate sediment particles, resulting in greater than
natural values reported for total dissolved inorganic carbon (DIC). Unfortunately, we were unable
to determine which of the samples were contaminated in this manner, and are reporting all
laboratory values with this caveat.

Sample Analysis and Results

Four 0.5-mL replicates of equilibrated headspace were analyzed using a Li-Cor 6252™
CO; analyzer fitted with a sample injection port and nitrogen carrier gas (Striegl and others, 2001).
Headspace CO, concentration was determined as the average of the four measurements; river
water Pro, was calculated using the appropriate Henry’s Law constant corrected for temperature
and atmospheric pressure (Plummer and Busenberg, 1982). One 3.0-mL subsample of the
equilibrated headspace from the same serum bottle was next analyzed for CH4 content on a gas
chromatograph having a flame ionization detector, a Porapak-N column, and nitrogen carrier gas
(Striegl and Michmerhuizen, 1998). River water Pcps was calculated using the appropriate
Henry’s Law constant corrected for temperature and atmospheric pressure (Yamamoto and others,
1976). The identical split of the sample collected in the second serum bottle was acidified to
convert dissolved bicarbonate and carbonate anions to carbon dioxide (CO,), and four 0.5-mL
replicates of the headspace were analyzed using the Li-Cor™ 6252 CO, analyzer to determine
total dissolved inorganic carbon (DIC). Results for dissolved gasses and inorganic carbon are
reported in table 13.
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Table 13. Carbon dioxide, methane, and dissolved inorganic carbon concentrations from fixed sampling locations in
the Yukon River Basin

[Station ID, refer to table 1 for description and figure 1 for location; CO,, Carbon dioxide; pmol/L, micromole per liter; Pco,, partial pressure of
CO,; uatmos, microatmospheres; CH,, methane; Pcys, partial pressure of CH, ; DIC, dissolved inorganic carbon; --, not available]

Station ID Date CO, Corrected Pco. CH, Corrected Pcha DIC
(umol/L) (uatmos) (umol/L) (uatmos) (umol/L)
15356000 10/4/2000 51.6 668 0.26 5.6 1,949

15356000 3/23/2001 -- -- -- - -
15356000 6/4/2001 -- - -- - -

15356000 6/20/2001 56.1 1,141 0.21 4.7 1,666
15356000 7/11/2001 7.4 153 0.16 3.7 1,820
15356000 8/9/2001 6.2 130 0.11 2.4 2,600
15356000 9/11/2001 52.3 892 0.14 3.1 1,658
15389000 3/29/2001 -- -- -- -- --

15389000 6/30/2001 66.1 1,490 0.16 3.8 1,140
15389000 7/16/2001 73.9 1,641 0.10 23 1,030
15389000 8/7/2001 45.7 926 0.11 2.5 1,707
15389000 8/27/2001 54.7 1,057 0.15 34 1,738
15389000 9/17/2001 65.7 1,087 0.16 3.4 1,402
15453500 10/2/2000 19.3 271 0.24 52 1,662
15453500 3/21/2001 -- -- -- -- --

15453500 6/2/2001 43.2 770 0.27 6.1 814
15453500 6/18/2001 11.7 248 0.24 5.4 1,752
15453500 7/13/2001 7.3 162 0.14 3.1 1,625
15453500 8/14/2001 9.0 191 0.23 5.1 2,640
15453500 9/21/2001 44.5 754 0.29 6.5 1,839
15515500 10/3/2000 72.2 916 1.86 394 2,124
15515500 3/20/2001 -- -- -- -- --

15515500 5/31/2001 72.6 1,334 1.23 274 1,329
15515500 6/22/2001 22.5 522 0.32 7.3 1,401
15515500 7/9/2001 27.9 557 0.43 9.7 1,432
15515500 8/2/2001 17.0 351 0.31 7.0 1,788
15515500 9/13/2001 57.1 989 1.40 31.0 2,148
15565447 4/19/2001 -- -- -- -- --

15565447 7/5/2001 47.9 1,048 0.24 5.4 1,412
15565447 7/25/2001 11.5 265 0.20 4.5 1,911
15565447 8/14/2001 9.1 193 0.22 5.1 2,302
15565447 8/30/2001 12.1 254 0.27 6.0 1,974
15565447 9/21/2001 26.9 500 0.33 7.3 2,063

42



CHAPTER 8 - Sediment Chemistry
by Arthur J. Horowitz
Sample Collection and Processing

Representative cross-sectional water-quality and sediment samples were collected from the
river systems using standard USGS depth- and width-integrated isometric sampling procedures.
The resulting “large” volume samples (20-40 L of water) were shipped to the USGS Sediment
Laboratory, Atlanta, Georgia, for subsequent processing, where they were dewatered using a flow-
through centrifuge. The concentrated solids were quantitatively removed from the centrifuge
bowl, and oven dried at 105°C. Representative aliquots were analyzed for a variety of trace
elements, nutrients, and carbon. A description of sample collection and processing is given in
Chapter 2.

Sample Analysis and Results

All sediment chemistry analyses are performed at the USGS Sediment Laboratory in
Atlanta, Georgia. Suspended sediment is separated from whole-water samples using a flow-
through centrifuge. Analytical methods are described fully in Horowitz and Elrick (1985) and
Elrick and Horowitz (1986, 1987). Results for suspended sediment chemistry are given in table
14.
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CHAPTER 9 - Sediment Mineralogy
by Dennis D. Eberl
Sample Collection and Processing

A description of sample collection and processing is given in Chapter 2 and 8. Splits of
samples sent to the USGS Sediment Laboratory, in Atlanta, Georgia (1 to 2 g) were sent to USGS
National Research Program Laboratory in Boulder, Colorado, for quantitative X-ray mineralogical
analysis.

Sample Analysis and Results

Samples were prepared for X-ray diffraction (XRD) analysis according to the method
described in Srodon and others (2001). Samples were mixed with an internal XRD standard
(ZnO) in a weight ratio of 1.000 g sample to 0.111 g ZnO. The mixture was ground with about
4 mL of methanol in a McCrone mill for 5 minutes, dried at 85°C overnight, and sieved (500-um
sieve). To ensure sample randomness, the mixture was then side-packed into an XRD holder
against frosted glass by tapping the holder on a hard surface. Samples were X-rayed from 5 to 65
degrees two-theta using Cu K-alpha radiation, with a step size of 0.02 degrees two theta, and a
count time of at least two seconds per step. The data then was analyzed using the RockJock
computer program (Eberl, 2003), which converts XRD intensities into weight percent minerals
(table 15).
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Table 15. Sediment mineralogy data from fixed sampling locations in the Yukon River Basin

[Station ID, refer to table 1 for description and figure 1 for location; %, percent; *, replicates collected in the field]

Station ID: 15565447 15515500 15515500 15515500 15515500
Date 7/5/01 5/31/01* 5/31/01* 6/22/01 7/9/01
Weight % Weight % Weight % Weight % Weight %
NON-CLAYS:
Quartz 33.6 38.8 39.9 274 30.5
ordered Microcline 2.6 0.8 1.0 0.1 0.8
intermediate Microcline 0.1 0.0 0.0 0.0 0.0
Sanidine 2.3 0.8 0.8 0.4 0.7
Orthoclase 0.0 0.0 0.0 0.0 0.0
Anorthoclase 3.1 7.0 8.7 9.2 10.6
Albite 5.7 5.8 6.3 5.7 5.9
Oligoclase 1.8 2.2 0.6 1.3 0.0
Andesine 0.4 32 4.0 5.8 6.0
Labradorite 11.1 6.2 4.8 1.6 3.0
Bytownite 0.0 1.2 1.3 1.6 2.4
Anorthite 0.0 0.0 0.7 0.0 0.6
Calcite 0.1 0.2 0.3 0.3 0.5
Mg-calcite 0.8 1.1 0.8 1.5 1.0
Dolomite 1.4 0.6 0.7 0.8 0.9
Amphibole 1.9 0.6 1.1 2.0 1.3
Pyroxene 1.1 0.7 1.0 1.1 1.1
Magnetite 0.7 0.0 0.0 0.0 0.0
Hematite 0.1 0.2 0.1 0.1 0.1
Total non-clays: 66.9 69.4 72.1 58.8 65.3
CLAYS:
Goethite 0.4 0.0 0.0 0.0 0.2
disordered kaolinite 0.0 1.2 0.8 0.0 0.0
Ferruginous smectite 0.0 0.0 0.0 24 2.0
Illite + smectite 7.9 6.4 49 10.1 6.0
Chlorite 31.5 25.7 23.8 28.1 26.1
Total Clays: 39.7 333 29.5 40.7 34.3
Total: 106.5 102.7 101.6 99.5 99.7
Full Pattern degree of fit: 0.101344 0.090637 0.096498 0.080267 0.092838

Clay region degree of fit: 0.048088 0.044569 0.042639 0.03831 0.043224




Table 15. Sediment mineralogy data from fixed sampling locations in the Yukon River Basin-continued

Station ID: 15453500 15453500 15453500 15356000 15356000
Date 6/2/01 6/18/01 7/13/01 6/4/01 6/20/01
Mineral Weight % Weight % Weight % Weight % Weight %
NON-CLAYS:
Quartz 31.6 29.0 20.5 25.1 24.9
ordered Microcline 1.1 0.9 2.1 2.6 2.2
intermediate Microcline 0.0 1.0 0.0 0.6 0.2
Sanidine 2.2 2.1 2.3 1.8 3.8
Orthoclase 0.0 0.0 0.0 0.0 0.0
Anorthoclase 7.3 8.2 8.3 4.4 5.2
Albite 43 4.1 3.7 4.6 5.9
Oligoclase 2.3 2.9 3.0 6.4 5.1
Andesine 0.0 0.0 0.5 43 0.0
Labradorite 6.6 5.5 5.7 4.7 10.1
Bytownite 0.4 0.7 1.0 2.6 0.4
Anorthite 0.0 0.0 0.8 0.5 0.0
Calcite 1.5 2.7 7.7 4.1 8.8
Mg-calcite 1.0 0.9 1.0 1.1 0.8
Dolomite 33 33 4.5 3.7 4.3
Amphibole 1.4 0.9 1.9 1.9 1.6
Pyroxene 0.4 0.6 0.3 1.1 1.4
Magnetite 0.0 0.0 0.0 0.2 0.7
Hematite 0.3 0.3 0.3 0.3 0.3
Total non-clays: 63.6 63.1 63.7 70.1 75.6
CLAYS:
Goethite 0.0 0.0 0.0 0.2 0.0
disordered kaolinite 0.7 0.2 0.7 32 1.2
Ferruginous smectite 4.0 4.8 6.8 4.6 7.6
Illite + smectite 9.6 8.4 1.3 43 49
Chlorite 19.5 20.4 21.0 11.3 20.6
Total Clays: 33.8 33.8 29.8 23.6 35.2
Total: 97.3 96.9 93.5 93.7 110.8
Full Pattern degree of fit: 0.07256 0.065116 0.083515 0.064916 0.095603
Clay region degree of fit: 0.037958 0.034031 0.042825 0.029017 0.052382
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Table 15. Sediment mineralogy data from fixed sampling locations in the Yukon River Basin-continued

Station ID: 15356000 15565447 15515500 15356000 15356000
Date 7/11/01 7/27/01 8/2/01 8/9/01* 8/9/01*
Mineral Weight % Weight % Weight % Weight % Weight %
NON-CLAYS:
Quartz 21.2 20.5 31.1 15.1 154
ordered Microcline 3.1 1.5 0.5 2.6 2.6
intermediate Microcline 0.7 0.6 1.2 1.2 0.0
Sanidine 1.8 1.9 0.8 1.6 1.9
Orthoclase 0.0 0.0 0.0 0.0 0.0
Anorthoclase 6.3 7.1 8.5 7.8 8.9
Albite 6.1 4.1 6.3 5.7 5.9
Oligoclase 2.2 3.8 1.3 3.1 2.6
Andesine 0.0 0.0 2.4 0.0 0.7
Labradorite 10.7 7.4 7.4 8.3 7.9
Bytownite 1.1 0.2 1.2 0.8 0.0
Anorthite 0.5 0.2 0.1 0.4 1.2
Calcite 8.2 4.2 0.5 10.4 10.7
Mg-calcite 1.0 1.3 1.2 0.8 0.8
Dolomite 4.7 3.1 0.8 4.9 5.1
Amphibole 2.0 1.4 2.0 1.6 1.5
Pyroxene 1.4 0.7 1.3 1.1 0.9
Magnetite 0.1 0.0 0.0 0.0 0.1
Hematite 0.4 0.2 0.0 0.4 0.3
Total non-clays: 71.6 58.0 66.6 65.9 66.4
CLAYS:
Goethite 0.1 0.0 0.1 0.0 0.0
disordered kaolinite 0.0 0.4 0.0 0.0 1.7
Ferruginous smectite 7.2 7.0 6.4 6.4 8.5
Illite + smectite 0.2 3.7 4.6 0.0 0.0
Chlorite 21.5 21.0 229 19.2 20.8
Total Clays: 28.9 324 342 25.5 31.1
Total: 100.6 90.4 100.8 914 97.5
Full Pattern region degree of fit: 0.093528 0.084227 0.080223 0.092917 0.091872
Clay region degree of fit: 0.048309 0.041661 0.034485 0.049318 0.055962

52



Table 15. Sediment mineralogy data from fixed sampling locations in the Yukon River Basin-continued

Station ID: 15453500 15565447
Date 8/14/01 8/14/01
Mineral Weight % Weight %
NON-CLAYS:
Quartz 18.7 19.8
ordered Microcline 32 0.8
intermediate Microcline 0.0 0.0
Sanidine 1.5 1.7
Orthoclase 0.0 0.0
Anorthoclase 9.2 7.0
Albite 3.8 5.0
Oligoclase 43 2.4
Andesine 0.0 4.0
Labradorite 7.3 4.5
Bytownite 0.7 0.7
Anorthite 0.2 03
Calcite 9.1 4.1
Mg-calcite 0.7 1.1
Dolomite 43 2.6
Amphibole 0.9 1.0
Pyroxene 0.3 1.1
Magnetite 0.0 0.0
Hematite 0.3 0.3
Total non-clays: 64.3 56.6
CLAYS:
Goethite 0.0 0.0
disordered kaolinite 1.1 0.0
Ferruginous. smectite 6.8 8.1
Illite + smectite 0.0 3.6
Chlorite 20.4 21.5
Total Clays: 28.3 33.2
Total: 92.7 89.8
Full Pattern degree of fit: 0.079752 0.083122

Clay region degree of fit: 0.036098 0.046766
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CHAPTER 10 - Sediment Concentration and Percent Organic Matter (OM)
Analyses

by Paul F. Schuster and Michael M. Reddy

Sample Collection and Processing

NASQAN program sampling protocols were used for the collection and processing of
samples for sediment concentration and percent OM analyses samples (see Chapter 2). Two 1-L
Teflon™ bottles were filled with unfiltered water. Using a vacuum pump connected to an acrylic
filter funnel holder, well-mixed water from a Teflon sample bottle was filtered through a pre-
weighed 25-mm glass fiber filter (GFF) with a nominal pore size of 0.7 um. A sufficient volume
(50 to 250 mL) was filtered to load enough material on the filter surface for analysis. All samples
were collected in duplicate. The filters were secured in plastic petri dishes and kept chilled until
analysis.

Sample Analysis and Results

Pre-weighed filters loaded with sediment were sent in duplicate to Huffman laboratories,
Golden, Colorado for analysis of sediment concentration and percent OM. The filters were
transferred to conditioned and tared porcelain crucibles and dried at 105°C for 24 hours. The
filters, sample, and crucible were cooled in a dessicator and weighed. Sediment mass was
determined by weight difference and concentrations were calculated by dividing the amount of
dried sediment by the volume of water sample run through the filter. The percent of OM in the
sediment was determined by Loss on Ignition (LOI) at 550°C. Method blanks (crucible blanks)
were randomly interspersed within each sample batch and taken through the entire process.
Differential weights for samples are reliable to 0.1 mg as validated by the method blanks. Results
are listed in table 16.
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Table 16. Suspended sediment concentrations and percent organic matter in sediment from fixed sampling locations
in the Yukon River Basin

[Station ID, refer to table 1 for description and figure 1 for location; mg/L, milligram per liter; OM, Organic Matter; NA, Not Available]

Station ID Date Sediment Percent
concentration OM in
(mg/L) sediment

15356000 6/4/2001 503 9.7
15356000 7/11/2001 414 6.0
15356000 8/9/2001 695 6.4
15356000 9/11/2001 101 10.1
15389000 3/29/2001 1 NA
15389000 6/30/2001 17 NA
15389000 7/16/2001 16 NA
15389000 8/7/2001 9 NA
15389000 8/27/2001 3 NA
15389000 9/17/2001 18 NA
15453500 10/2/2000 228 114
15453500 3/21/2001 10 35.1
15453500 6/2/2001 491 10.0
15453500 6/18/2001 345 11.0
15453500 7/13/2001 294 6.5
15453500 8/14/2001 399 7.9
15453500 9/21/2001 47 15.1
15515500 10/3/2000 234 7.5
15515500 3/20/2001 14 NA
15515500 5/31/2001 127 8.2
15515500 6/22/2001 994 5.7
15515500 7/9/2001 559 4.2
15515500 8/2/2001 1145 4.5
15515500 9/13/2001 509 3.6
15565447 4/19/2001 5 NA
15565447 7/5/2001 535 8.3
15565447 8/14/2001 507 7.3
15565447 8/30/2001 429 6.2
15565447 9/12/2001 159 11.2
15565447 9/21/2001 161 8.9
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CHAPTER 11 - Particulate Carbon (PC) and Particulate Nitrogen (PN)
by Paul F. Schuster and Michael M. Reddy
Sample Collection and Processing

NASQAN program sampling protocols were used to collect the PC/PN samples (see
Chapter 2). Two 1-L Teflon bottles were filled with unfiltered water. Using a vacuum pump
connected to an acrylic filter funnel holder, well-mixed water from a Teflon™ sample bottle was
filtered through a 25-mm glass fiber filter (GFF) with a nominal pore size of 0.7 um. A sufficient
volume (50 mL to 250 mL) was filtered to acquire enough material on the filter surface for PC/PN
analysis. All samples were collected in duplicate. The filters were folded into aluminum foil and
kept chilled until analysis.

Sample Analysis and Results

Filters were sent in duplicate to the Nutrient Analytical Services Laboratory (NASL) at the
Chesapeake Bay Laboratories, (CBL), Maryland, for analysis of PC and PN using by high
temperature combustion where the combustion products (water vapor, carbon dioxide and nitrogen
gas) are analyzed by a series of thermal conductivity cells and compared to a known standard
(Zimmerman and others, 1997). This analysis does not distinguish between particulate organic
and particulate inorganic components of a sample. Results are given in table 17. Many studies
have shown that the carbon and nitrogen particulate component is almost entirely organic in
natural waters (Keefe, 1994). A complete discussion of quality assurance/quality control
procedures for PC/PN analyses can be found at http://cbl.umces.edu/nasl/index.htm
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Table 17. Particulate carbon and particulate nitrogen concentrations from fixed sampling locations in the Yukon River
Basin

[Station ID, refer to table 1 for description and figure 1 for location; PC, particulate carbon; PN, particulate nitrogen; mg/L, milligram per liter;
Concentrations averaged from duplicate samples; <, less than]

Station ID Date PC PN
(mg/L) (mg/L)

15356000 6/4/2001 18.85 0.61

15356000 7/11/2001 8.69 0.22
15356000 8/9/2001 18.95 0.31

15356000 9/11/2001 3.84 0.12
15389000 3/29/2001 <0.06 <0.01
15389000 6/30/2001 0.95 0.08
15389000 7/16/2001 0.89 0.07
15389000 8/7/2001 0.76 0.06
15389000 8/27/2001 0.72 0.05
15389000 9/17/2001 1.25 0.09
15453500 10/2/2000 2.77 0.11

15453500 3/21/2001 0.37 0.02
15453500 6/2/2001 12.85 0.69
15453500 6/18/2001 10.34 0.46
15453500 7/13/2001 10.35 0.30
15453500 8/14/2001 11.30 0.27
15453500 9/21/2001 1.77 0.05

15515500 10/3/2000 3.22 0.15

15515500 3/20/2001 0.26 0.02
15515500 5/31/2001 1.99 0.13

15515500 6/22/2001 9.49 0.50
15515500 7/9/2001 6.43 0.37
15515500 8/2/2001 12.25 0.64
15515500 9/13/2001 3.07 0.17
15565447 4/19/2001 0.69 0.03

15565447 7/5/2001 9.64 0.56
15565447 8/14/2001 11.35 0.56
15565447 8/30/2001 6.51 0.34
15565447 9/12/2001 6.34 0.31

15565447 9/21/2001 4.63 0.26
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CHAPTER 12 - Isotopic Analysis of Suspended Sediments
by Steven R. Silva and Carol Kendall

Sample Collection and Processing

Standard USGS protocols, described by Edwards and Glysson (1988), were used for the
collection of depth- and width-integrated samples at all stations. Suspended sediment was
separated from whole-water samples using a flow-through centrifuge. Analytical methods are
described fully in Horowitz and Elrick (1985) and Elrick and Horowitz (1986, 1987). Sample
splits of suspended sediments, analyzed and reported in Chapter 8, were sent to the USGS Isotope
Tracers Project in Menlo Park, California for organic carbon and total nitrogen elemental and
isotopic analysis.

Sample Analyses and Results

Dry samples were weighed into 3 X 5 millimeter silver capsules and acidified by the
method of Yamamuro and Kayanne (1995). Acidification prior to analysis is necessary to
eliminate inorganic carbon. In brief, the contents of the capsules were moistened with a few
microliters of deionized water, the capsules were placed in a Teflon™ tray, and the tray was
placed in a desiccator above 500 mL of 12 N hydrochloric acid for 18 hours. The capsules were
then removed, dried for 3 hours at 50'C, crimp-sealed, and then stored in a desiccator with a silica
gel desiccant until analyzed.

The samples were analyzed for carbon and nitrogen isotopic and elemental composition on
a Carlo Erba 1500 or 2500™ elemental analyzer attached to a Micromass Optima™ or Micromass
Isoprime™ mass spectrometer, in computer-controlled runs of 50 to 100 analyses each. A
working standard material, ethylenediaminetetraacetic acid (EDTA), was analyzed with every run
in a spectrum of sizes to bracket the sample yield in terms of nitrogen and carbon, allowing for
correction for sample-size linearity of the instrument. The EDTA also was analyzed at ten-sample
intervals to correct for instrumental drift over time. Empty silver capsules were analyzed as
blanks at the beginning and end of the run. About 10 percent of the samples were analyzed in
duplicate. The EDTA standard was calibrated through a set of international standards, to
atmospheric air for 8'°N and to the international carbon standard, Vienna PeeDee Belemnite
(VPDB) for "°C. Nitrogen and carbon isotopic compositions are expressed in per mil (%o)
relative to atmospheric air and VPDB respectively.

8" Nair = {[(""N/"N)x/(""N/"*N) air]-13#1000; and 8" Cyppg = {[(*C/**C)x/(*C/**C)ypps]-1}*1000

where x = sample, Air is the international nitrogen standard, and VPDB is the international carbon
standard. Analytical precision (1o) for standards is about + 0.15% for 8'°C and 8"°N.
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Table 18. Suspended sediment isotopic data from fixed sampling locations in the Yukon River Basin

[Station ID, refer to table 1 for description and figure 1 for location; C, carbon; N, nitrogen; Stdev, standard deviation;
Avg, average; %, percent; --, no data; *, replicate samples collected in the field]

Station ID Date ';:’g Stdev %C Avg %N Stdev %N C:N Avg A"C Stdev A™C Avg AN Stdev AN
15356000 10/4/2000 1.05 0.04 0.08 0.01 153 -264 0.2 0.5 0.0
15356000 6/4/2001 0.93 0.11 0.06 0.00 18.1 -264 0.2 0.4 0.4
15356000 6/20/2001 0.82 0.15 0.05 0.01 19.1  -26.2 0.3 0.1 0.1
15356000 7/11/2001 0.68 0.03 0.06 0.01 132 257 0.5 0.8 0.0
15356000 8/9/2001%* 0.44 - 0.03 - 17.1 252 - 0.2

15356000 8/9/2001* 0.51 0.05 0.04 0.00 149 -252 0.3 0.3 0.3
15356000 9/11/2001 0.77 - 0.05 -- 18.0 -259 - 0.8 -
15389000 9/17/2001 4.83 - 0.40 -- 14.1  -26.9 - 2.2 -
15453500 10/2/2000 0.30 0.00 0.03 0.00 11.7  -26.7 0.1 -0.2 0.5
15453500 6/2/2001 1.33 0.04 0.09 0.01 172 -26.5 0.1 1.3 0.2
15453500 6/18/2001 1.37 0.08 0.11 0.04 145 -264 0.1 0.8 0.2
15453500 7/13/2001 091 -- 0.06 - 17.7  -26.3 -- 1.1 -
15453500 8/14/2001 0.96 - 0.07 - 16.0 -25.6 - 1.2 -
15453500 9/21/2001 0.77 0.08 0.06 0.00 15.0 -26.3 0.1 1.0 0.6
15515500 10/3/2000 0.76 -- 0.06 - 148 -26.3 -- 0.5 -
15515500 5/31/2001 0.49 0.00 0.04 0.01 143  -27.0 0.0 0.6 0.1
15515500 5/31/2001 0.45 0.05 0.03 0.01 17.5  -26.6 0.5 0.9 0.4
15515500 6/22/2001 0.92 - 0.08 - 134 -263 - 2.1 -
15515500 7/9/2001 0.25 -- 0.02 - 14.6  -27.0 -- -0.8 -
15515500 8/2/2001 0.37 - 0.02 - 21.6  -25.0 - 0.7 -
15515500 9/13/2001 0.41 - 0.03 - 159 -26.2 - 0.9 -
15515500 9/13/2001 0.34 - 0.02 -- 19.8  -26.1 - 1.5 -
15565447 7/5/2001 0.97 - 0.07 - 16.2  -26.5 -- 1.2 -
15565447 7/27/2001 1.23 - 0.10 - 144  -26.7 - 1.4 -
15565447 8/14/2001 0.92 - 0.06 - 17.9 -259 - 0.8 -
15565447 8/30/2001 0.88 - 0.06 - 17.1  -26.2 - 0.8 -
15565447 8/30/2001 091 -- 0.08 - 133 -26.0 -- 1.8 -
15565447 9/21/2001 1.35 - 0.10 -- 15.8  -26.7 - 0.5 -
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CHAPTER 13 - Uranium Isotopes

by Thomas F. Kraemer

Sample Collection and Processing

NASQAN program sampling protocols were used to collect the uranium isotope samples (see
Chapter 2).
Sample Analysis and Results

Uranium Concentration Uranium analyses were conducted at the USGS Common Use
Laboratory in Reston, Virginia, using a Perkin-Elmer Elan 6000™ quadrupole ICP-MS in
elemental analysis mode using U.S. Environmental Protection Agency method 200.8 (1994)
modified to use a 236U spike instead of terbium as an internal standard. A 10-mL aliquot was
removed from each sample bottle and placed in a 15-mL autosampler vial. Spike was mixed with
the samples to bring the 236U concentrations in each vial to 2 pug/L before placing in the tray for
analysis. A Scott type spray chamber and cross flow nebulizer were used to introduce sample at a
rate of 1.2 mL/min at an operating plasma radio frequency power of 1000 watts.
B4y/A8U Isotopic Activity Ratio The 2**U/**U isotopic activity ratio (UAR) was determined
using a Perkin-Elmer Elan 6000™ quadrupole ICP-MS in isotope analysis mode, as described by
Kraemer and others (2002). A sample (1 to 2 L) was evaporated to dryness after the addition of
nitric acid and hydrogen peroxide to help break down organic matter. The residue was treated one
or two more times in the same manner with nitric acid and hydrogen peroxide. The residue was
then dissolved in 8 N hydrochloric acid, filtered, and placed on a 1-mL anion exchange resin
column. The uranium adsorbs while most other elements flow through. The uranium was
released from the resin with 30 mL of distilled water and collected in a plastic vial. The sample
was introduced into an ultrasonic nebulizer-desolvator and then into the ICP-MS for isotopic
analysis.

The instrument was calibrated using NBS 4321B natural uranium standard with a certified
UAR value of 0.963+0.003. Instrument performance was monitored by periodically running the
standard or a uranium ore solution of UAR = 1.000, usually after every third sample. Each sample
was run in triplicate, with each replicate consisting of five scans of the **U and *°U peaks. The
resulting ***U/*°U mass ratios were converted to “>*U/**U mass ratios based on the known
constant 2°U/***U mass ratio of natural uranium of 7.253x10 (Browne and Firestone, 1982). The
UAR of the sample was then calculated by dividing its 2**U/***U mass ratio by 5.591x107, the
24U/%8U mass ratio that corresponds to a UAR of 1.000. Individual measurement calculations,
including error estimation, were carried out using the instrument software. Propagated error of
measurement for a completed analysis was usually less than 2 percent, and values at or below 1
percent were routinely achieved, especially at uranium concentrations of around 1.0 pg/L or
greater. Results are given in table 19.

61



234

Table 19. Uranium concentration and 2**U/%**U isotopic activity ratio analyses from fixed-sampling locations in the

Yukon River Basin

[Station ID, refer to table 1 for description and figure 1 for location; pg/L; microgram per liter; U, Uranium,; -- not available]

Station ID Date and time u 24U/ activity ratio
(ng/L) (+1 sigma uncertainty)
15389000 3/29/01 1630 0.85 2.472+0.025
6/30/01 1600 0.32 2.002+0.033
7/16/01 1400 0.24 1.896+0.036
8/7/01 1330 0.41 2.073+£0.021
8/13/01  -- 0.45 2.018+0.034
8/27/01 1500 0.37 2.126+0.027
9/17/01 1320 0.31 1.969+0.011
15515500 10/3/00 1000 0.77 1.293+0.007
3/20/01 1640 0.83 1.361+£0.012
5/31/01 1820 0.69 1.340+0.005
6/22/01 1500 0.87 1.180+0.009
7/9/01 1440 0.79 1.162+0.014
8/2/01 1630 0.76 1.158+0.006
9/18/01 1520 0.85 1.240+0.018
15356000 10/4/00 1000 0.86 1.424+0.012
6/4/01 1900 0.68 1.474+0.008
6/20/01 1330 0.69 1.424+0.009
7/11/01 1210 0.80 1.402+0.019
8/9/01 1145 0.88 1.401+0.010
9/11/01 1140 0.91 1.416+0.012
15565447 4/19/01 1940 0.89 1.408+0.020
7/5/01 1820 0.54 1.397+0.014
7/25/01 1030 0.71 1.395+0.015
8/14/01 2130 0.80 1.363+0.008
8/30/01 1130 0.74 1.365+0.011
9/21/01 1400 0.82 1.379+0.009
15453500 10/2/00 1000 0.76 1.486+0.010
3/20/01 1630 1.09 1.475+0.030
6/2/01 1800 0.43 1.521+0.022
7/13/01 1430 0.77 1.438+0.020
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CHAPTER 14 - Fecal-Indicator Samples
by Mary A. Voytek and Lisa Reynolds Fogarty
Sample Collection and Processing

Water samples were collected from the Yukon River, Tanana River and Porcupine River
August 6-14, 2001 for fecal-indicator analysis. Samples were collected near the shoreline, and
when possible, from the center of the main channel of flow upstream and downstream from four
villages: Circle, Eagle, Fort Yukon, Nenana, and Stevens Village (Figure 1). Water was collected
as a grab sample in 1-L polypropylene bottles and filtered as described below within 6 hours of
collection. Sediment cores were collected by coring of surface mud with sterile polypropylene
sleeves (3.4-cm diameter). Approximately 5 grams of sediment from the top 5 to 6 cm was
removed, combined with 50 mL Phosphate Buffered Saline (PBS), and vortexed. Samples were
processed according to established USGS protocols (U.S. Geological Survey, 1997-99).

Drinking-water source samples also were collected from each village. These sources
include: non-treated wells, chlorine-treated wells, central water points, home with piped water,
storage containers within the home collected from the central water point, and rainwater collection
barrels. Samples from watering points and homes with a watering tap were collecting by flushing
the tap 4-5 minutes before collecting a sample in 1-L polypropylene bottles. Samples from storage
barrels were collected as a grab sample in 1-L polypropylene bottles.

Sample Analysis and Results

Fecal indicator bacteria were quantified using membrane filtration techniques (Franson and
others, 1998; Parker, 2000) (tables 20-22). Water samples were filtered onto a 0.45-um gridded
cellulose nitrate membrane filters (Advantec MFS, Inc., Pleasanton, CA) in 100-mL, 10-mL, and
I-mL volumes. Filters were placed on m-FC/Rosolic acid media (HACH, Loveland, CO) and
incubated at 44.5°C for 24 hours, after which fecal coliforms (blue colonies) were counted. E. coli
was distinguished from other fecal coliforms by transferring the filter membrane to a Nutrient
Agar containing 4-methylumbelliferyl-B-D-glucuronide (Na-MUG agar; DIFCO, Sparks, MD) and
incubating for 4 hours at 37°C and counting the number of colonies with blue fluorescent halos. A
second membrane filter for each volume of filtered water was place on mEI agar as described by
U.S. Environmental Protection Agency (2000) and incubated at 41.5°C for 24 hours, after which
enterococci colonies (blue halo colonies) were counted. Sediment:PBS mixtures were filtered in
10-mL, I mL and 0.1-mL volumes and processed as above for water samples. USEPA
recommended drinking water standards for fecal indication bacteria concentrations are given in
table 23.
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Table 20. Fecal indicator bacteria concentrations in river water samples from selected locations in the Yukon River
Basin

[Figure #, refers to sample site location shown on figure 1; CFU, colony-forming units; mL milliliters]

Date Location/Figure # Fecal E. coli Enterococci
coliforms  CFU/100ml  CFU/100ml
CFU/100ml

Tanana River at Nenana, AK/4

8/7/2001  Along bank of river near downstream edge of village 19 19* 80°
8/7/2001  Along bank of river near upstream edge from village 22? 22% 31°
8/7/2001  Center of main channel of flow downstream of village 29° 29* 70°
8/7/2001  Center of main channel of flow upstream from village 35° 30° 100°

Porcupine River near Fort Yukon, AK/6

8/7/2001  Center of main channel of flow upstream from Fort Yukon 5° 5? 10°

8/13/2001  Along bank of river near village 2% 28 6
Yukon River at Eagle, AK/1

8/9/2001  Center of main channel of flow upstream from village 70° 70° 4%

8/9/2001  Center of main channel of flow downstream of village 16 16* 3*

8/9/2001  Along bank of river near upstream edge from village 17 17* 28

8/9/2001  Along bank of river near downstream edge of village 30° 28" 4*

Yukon River near Fort Yukon, AK/6

8/13/2001  Along bank of river near downstream edge of village 15° 16* 21°
8/13/2001  Along bank of slough in village near town well 13* 14* 13*
8/13/2001  Along bank of river near upstream edge from village 9° 10* 24?

Yukon River near Stevens Village/3

8/14/2001  Along bank of river near the center of village 15° 18* 50°
8/14/2001  Along bank of river near downstream edge of village 14 14* 5°
8/14/2001  Along bank of river near upstream edge from village 40° 40° 990

*Not an optimal plate count; filter contained a lot of silt
® Results based on 10-mL sample volume; not an optimal plate count, less than 20 colonies per filter
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Table 21. Fecal indicator bacteria concentrations in village domestic water supplies and other samples from selected
locations in the Yukon River Basin

[Figure #, refers to sample site location shown on figure 1; CFU, colony-forming units; mL, milliliters; NT, not detected; DNR, Division of Natural
Resources]

Date Village/Figure # Location Fecal E. coli Enterococci
coliforms CFU/100mL CFU/100mL
CFU*100mL

8/7/2001 Nenana/4 Chlorinated sewage prior to discharge 2 2 0

8/7/2001 Nenana/4 Drinking water after chlorine treatment 0 0 0

8/7/2001 Nenana/4 Drinking water before water treatment- 0 0 0
well

8/9/2001 Eagle/1 Pressurized bladder storage-well water 0 0 0
source

8/9/2001 Eagle/1 Kitchen tap, homeowner well water 0 0 0
source

8/9/2001 Eagle/1 Kitchen tap, homeowner well water 0 0 0
source

8/9/2001 Eagle/1 Storage barrel filled from watering point 0 0 0

8/9/2001 Eagle/1 Central village watering point well 0 0 0

8/13/2001 Fort Yukon/6 Storage barrel filled from watering point 16 2 0

8/13/2001 Fort Yukon/6 Kitchen tap piped from town well 0 0 0

8/13/2001 Fort Yukon/6 Kitchen tap piped from town well 0 0 0

8/13/2001 Fort Yukon/6 Bathroom tap piped from town well 0 0 0

8/13/2001 Fort Yukon/6 Swimming hole 0 0 0

8/13/2001 Fort Yukon/6 Central well, watering point (fluoride 0 0 0
treated)

8/14/2001 Stevens Village/3 ~ Town well, chlorine treated central 0 0 0
watering point

8/14/2001 Stevens Village/3  Rainwater primarily used for washing 0 0 300

8/14/2001 Stevens Village/3  Pitcher filtered rainwater 0 0 0

8/14/2001 Stevens Village/3  Rainwater collection used for drinking 0 0 4

8/14/2001 Stevens Village/3  DNR office building 0 0 0

8/14/2001 Stevens Village/3  Rainwater in barrel with cloth covering 41 10 65

8/14/2001 Stevens Village/3  Storage barrel filled from watering point 0 0 0
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Table 22. Fecal indicator bacteria concentrations in river sediments from selected locations in the Yukon River Basin

[Figure #, refers to sample site location shown on figure 1; CFU, colony-forming units; g, grams]

Date Location/Figure # Fecal coliforms E. coli Enterococci
CFU/1 g sediment CFU/1 g sediment CFU/1 g sediment
wet weight wet weight wet weight

8/7/2001  Nenana upstream bank/4 15.17 10.93 26.1
8/9/2001  Eagle downstream bank/1 4.35° 4.35 0
8/9/2001  Eagle upstream bank/1 277 2.77 0
8/13/2001  Fort Yukon downstream bank/6 1.82° 0 2.73%
8/14/2001  Stevens Village upstream bank/3 12.71 12.71* 4.4
8/14/2001 Stevens Village town bank/3 4.39 4.39 1.47

*Not an optimal plate count; filter contained a lot of sediment

Table 23. U.S. Environmental Protection Agency recommended drinking water standards
[CFU, colony-forming units; mL, milliliters]

Water Use E. coli Enterococci
CFU per 100 mL CFU per 100 mL
Recreational waters 235 33
Moderate full body contact 298 No standard
Lightly full body contact 406 No standard
Infrequent used full body contact 576 No standard
Drinking Water 0 0

Source: http://www.epa.gov./safewater/mcl.html
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CHAPTER 15 - Sediment-Core Samples
by Peter Van Metre and Jennifer T. Wilson

This section provides a description of the measurement and analytical methods used during
the collection of sediment-core samples from five lakes in the Yukon River Basin. A summary of
the site characteristics (longitude, latitude, drainage area, and water depth) is provided in table 24.

Table 24. Summary of sediment-coring station characteristics

[Station ID, USGS Station Identification number; Figure #, refer to figure 1 for site location]

Station ID Station Name/Figure # Latitude Longitude Sample Water Depth at
Collection Coring Site
Date (meters)
614042161040300 Russian Mission Lake 61°40°41.5” 161°04°03.3” 8/28/2001 25

near Portage SI. near
Russian Mission, Alaska/7

631600148081000 Stickwan Lake near 63°15’59.7” 148°08’10.1” 8/29/2001 0.8
Cantwell, Alaska/8

672754150155100 Nolan Creek Lake near 67°27'54.4” 150°15’50.6” 9/2/2001 1.2
Wiseman, Alaska/9

653018144343000 Little Medicine Lake near 65°30’18.3” 144°34°29.9” 9/5/2001 0.9
Central, Alaska/10

603010135080800 Little Coal Lake near 60°30’09.5” 135°08°08.4” 9/9/2001 3.5

Whitehorse, Yukon
Territory (Canada)/11

Sample Collection and Processing

Sediment core samples were collected from five lakes in the Yukon River Basin. The lakes
were chosen to evaluate atmospheric fallout across the basin and at different altitudes. Lakes
sampled had no buildings, roads, or other development in their watersheds. All five lakes were
shallow (less than about 4 meters deep) and underlain by permafrost.

Cores were collected from the deepest part of the lake using a 30-cm aluminum box corer.
Cores were sectioned into vertically discrete subsamples on site and transferred into ziplock bags
for analysis of inorganic constituents and baked glass jars for analysis of organic constituents.
Sub-sampling equipment that contacted the samples included the plastic core liners, thin stainless-
steel plates used to slice each interval, Teflon™-coated knives, and the sample containers. The
sampling tools were rinsed in ambient lake water, soaked in 0.2-percent phosphate-free detergent,
and rinsed again in ambient lake water between subsamples. All samples were chilled until
shipment to the USGS office in Austin, Texas, for freeze-drying (major and trace elements and
radionuclide samples only), splitting, and submittal to the laboratories.

Sample Analyses and Results
Analyses include major and trace elements, Cesium-137, lead-210, organochlorine
pesticides, Polychlorinated Biphenyls (PCBs), and Polyaromatic Hydrocarbons (PAHs). In the

laboratory, sediment samples for elemental analysis were weighed, frozen, freeze-dried, weighed
again, and then ground to a fine power. Wet and dry weights (not included in tables) for all
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samples were used, along with measured density of solids for selected samples from each core, to
calculate porosity mass accumulation rates in the cores.

Samples for analysis of elemental concentrations were digested using a mixture of
hydrochloric, nitric, perchloric, and hydrofluoric acids and analyzed by inductively-coupled
plasma/mass spectrometry (ICP/MS) at the USGS Geologic Discipline Laboratory (GD lab) in
Denver, Colorado, (Arbogast, 1996). Mercury was analyzed by cold vapor atomic absorption
spectrometry (AAS), also at the GD lab (Arbogast, 1996). Quality assurance was provided by
determining the elemental concentrations for duplicate samples and a variety of soil, lake, and
marine sediment standard reference materials (Arbogast, 1996).

Organochlorine pesticides, PCBs, PAHs and alkyl-substituted PAHs (alkyl-PAHs) were
extracted, isolated, and analyzed using a variation of the procedures of Foreman and others (1995)
and Furlong and others (1996). Briefly described here, wet bottom sediment was extracted
overnight with dichloromethane in a Soxhlet apparatus. The extract was reduced in volume and
filtered. Two aliquots of the sample extract were quantitatively injected into a polystyrene-
divinylbenzene gel permeation column (GPC) and eluted with dichloromethane to remove sulfur
and to partially isolate the target analytes from coextracted high-molecular-weight interferences
such as humic substances. The first aliquot was analyzed for PAHs and alkyl-PAHs by capillary-
column gas chromatography (GC) with detection by selected ion monitoring (SIM) mass
spectrometry (MS). The use of SIM, a variation on the procedure of Furlong and others (1996),
reduces chemical interferences and improves detection limits. Parent PAHs were identified and
quantified by comparison to authentic standards. Individual alkyl-PAHs were quantified when
authentic alkyl-substituted standards were available. The multiple isomeric alkyl- PAHs were
quantified from SIM mass chromatograms as the sum of all isomers at each alkylation level (C1-
naphthalene, C2-naphthalene, etc.). When authentic alkyl-substituted standards were unavailable,
a parent PAH was used as the standard for quantitation. Nineteen parent PAHs, 10 specific alkyl-
PAHSs, and the homologous series of alkyl-PAHs were determined for this study.

The second aliquot was split into two sample fractions by combined alumina/silica
adsorption chromatography, followed by Florisil adsorption chromatography for further cleanup of
the second fraction. Both fractions were analyzed by dual capillary-column gas chromatography
with electron capture detection (GC-ECD) for the determination of the organochlorine pesticides
and PCBs. The organochlorine pesticides were reported as individual compounds with the
exception of chlordane which was reported as technical chlordane. PCBs were reported as
individual Aroclor (1242, 1254, or 1260) equivalents. Quality assurance was provided by
analyzing duplicate samples, laboratory blanks, spiked reagent samples, and monitoring recovery
of surrogate compounds.

Cesium-137, lead-210, and radium-226 activities (not included in tables) were measured to
determine sediment mass accumulation rates for age-dating the cores. Analyses were performed at
the USGS National Research Program laboratory in Menlo Park, California. Sediment cesium-
137, lead-210, and radium-226 activities were measured by counting freeze-dried sediments with a
high-resolution, intrinsic germanium well detector gamma-spectrometer. The method is based on
the standard method outlined by the American Society for Testing and Materials (1998) and is
similar to that reported by Callender and Robbins (1993). Results are given in tables 25-29.

68



69

0011 0LL'8 0S€°6 00Tl 00L°0F 00511 009°09 vI-€1 TSN 00€0¥0191THOV19
0ST1 00S°11 008°C1 000°S1 0078 00611 008°L9 €1-71 TSNY 00€0+0191THOVT9
0vT'l 091°8 090°6 008°C1 008°6 00L°0T 006°LS der z1-11 T'SNY 00£0¥019TTHOVT9
09T°1 091°8 0£0°6 00€°€T 007°0S 000°TT 000°6S der zI-11 T'SNY 00£0¥019TTHOVT9
eall 00611 00€°€T 000°ST 009°TS 00811 009°99 TI-11 TSNy 00£0¥0T9TTHOT9
095°T 00L°TT 00T°CT 0061 000°SS 00S°T1 007°99 11-01 SNY 00£0¥0T9TTHOT9
0bS°T 0v8°L 0968 00T°CT 006'%S 009°01 00€°LS 01-6 TSNY 00£0¥0T9TTHOVT9
0L 00€°L 085°8 001°C1 008°LS 00S°01 00S°€S 6-8 TSNY 00€0¥0191THOT9
0£9°T 01'L 0LL'S 00S°C1 009°6S 007°01 0087 8-L TSN 00€0¥0191THOT9
000°C 000°01 001°C1 00T°€1 001°L9 00S°01 00£°09 L-$'9 TSNY 00€0+0191THOVT9
0261 0vE'6 00T°11 008°C1 00T°L9 007°01 001°6S $'9-9 T'SNY 00€0+0191THOVT9
0L6°1 010°L 06+°8 000°C1 008°€L 00€°01 009°€S 9-5'S TSNY 00£0+0191THOT9
0vTT 0L 008°01 009°C1 00S*PL 00201 001°LS §'s-s TSI 00£0+0191THO19
02€°C 0SS°S 00¥°01 009°C1 008°9L 001°01 000°9S $-$'v TSN 00£0¥0T9TTHOT9
0L1T 019 026°L 0011 00¥°LL 086°6 00£°0S Sv-v TSN 00£0¥0T9TTHOT9
091°C 0259 050°8 00€°11 00€°8L 009°6 008°6 b-$'¢ TSNY 00€0¥0T191THOVT9
061°C 099 080°8 00T°11 00€°18 0vL'6 001°0S $e-€ TSNY 00£0¥0T191THOT9
087°C 099°9 08€°8 00L°11 00878 086°6 00LTS ¢-sT TSN 00€0+0191THOVT9
097°C 0£9°9 0£6°L 0011 00L°L8 001°01 006°6 STz TSNy 00€0+0191THOT9
09T 0S8°L 0v8°6 00511 008°68 00201 002°0S -S'1 TSNy 00£0+0191THOT9
0SLT 001°9 019°L 001°01 000°86 085°6 006°SH $1-1 TSN 00£0+0191THOT9
028°C 016°S ovI‘L 0SL°6 000°S0T 000°€T 009°cH 1-5°07SNY 00£0¥0T9TTHOT9
019°€ 0£5°9 0LE'S 0ST1°6 000°ST1 00¥°91 000°0% $0-0 TSNA 00£0¥0T9TTHOT9
(6/67) (6/61) (6/67) (6/67) (6/67) (6/67) (6/67) aipRiA al uoneis
snioydsoyd wnipos wnisaubepy wnissejod uoJ| wnioe) wnujwny

[wead 1od aynuru 1od suoneidoyuisip ‘Sudp ‘uoreirop

paepuels ‘Aap ‘pis ‘weid 1od san)oord ‘§/10d fueyy ssof > ‘pajewnsy ‘g ‘weido[ry 1od weidoronu 3y/8M ajeuoqreds QD Oprxolq uogre) £Q0 S193U ¢°() 03 SI3eW () JO Y3dop 9100 € sy uIS
«5°0-0,, 9[dWEX9 JOJ ‘[BAIIUI 9109 Y} ST [ S SMO[[0] JBY[} [BAINIUI O] UOISSI]A] URISSNY 1B POJIS[[09 9109 ISI1J “ . ["S ¥, ‘BIep ou ‘-- ‘ajeorjdor “[dor ‘weid 1od weidoromu ‘3/3r ‘s1ojomw G*() 0} SIOIOW
0 3o yadop 2100 & SoiyIuSIS ,G'(-(,, F[dWEXD IO TRAINUI 9100 Y} ST 'S SMO[[0F e} [BAIOIUI ¢, 38 UOTSST]A] UBISSIY I8 PAJOA[[00 9100 PUOIDS *, 'S, “ToquInu UONediuapt 31s SOHSN ‘gl uonels)

uiseg JaAlY UOYNA ‘©XeT UOISSI) Ueissny 1o} sjnsai Buliod Juswipss "Gg alqel



0L

8°6L 'S 1650 LLT 63 SSI 0S0°€ PI-€1 TSNY 00€0¥019TZH0FT9
7's8 9'L1 9%9°0 €L1 0v0°T 981 061°¢ €1-71 TsSNd 00€0¥0T9TZHOFT9
€8 981 9¥9°0 €L1 298 81 088°C derzr-11 T'SNY 00£0¥0191ZH0F19
1's8 881 6290 9L'1 06 1'CC 026'C dorgr-11 T'SNY 00£0¥0191ZH0F19
198 881 789°0 8L'1 966 81T 0L0°€ ZI-11 TSNy 00£0¥0191ZH0F19
P8 $'81 £99°0 SLT $€6 L4 068°C 11-01 7SNY 00£0¥0191ZH0F19
L'T8 L8l 2590 w $98 $'97 018°C 01-6 TSNY 00£0¥019TZHOFT9
0'LL v'61 w90 bl 818 o€ 06£°C 6-8 TSN 00£0¥019TZHOFT9
TLL 00T 789°0 Sl L18 bze 06¥°C 8-L TSNY 00€0¥019TZHOFT9
8LL 102 189°0 9L'1 298 8°6¢ 0€L°C L-$'9 TSN 00€0¥019TZHOFT9
€8L L'61 689°0 €9'1 LT8 1ot 087°C $'9-9 7'SNY 00£0¥0191ZH0F19
€9L 907 €99'0 €51 LSL 0'9% 097°C 9-5's T'SNY 00£0¥0191ZH0F19
1'9L 6'61 LS9°0 bl S18 1'% 06¥°C §'s-s TSN 00£0¥0191ZH0F19
9L $61 629°0 851 508 0’6 0Tr'C $-S'v TSN 00£0¥0191ZH0F19
vEL L'61 9¥9°0 811 8L TS 09%°C Sty TSN 00£0¥019TZHOFT9
9'¢L $61 $19°0 A TLL TS 0SS°C p-5'€ TSN 00£0¥019TZHOFT9
6'1L 102 1£€9°0 Al L8L SHS 061°C se-c TSN 00€0¥019TZHOFT9
yL L'0T 1£€9°0 €1 66L 768 08%°C ¢-szTSNY 00€0¥019TZHOFT9
€L 9'61 665°0 o'l 208 9'69 00L°C sz-zTsnd 00€0¥019TZHOFT9
L'IL 691 1850 8¢l 0v8 6L 09€°C S 1 TSNy 00£0¥01912H0F19
€99 6'S1 $0S°0 «€l 88L 201 0rr'C ST1-17SNY 00£0¥01912H0F19
$'79 L'S1 S6t°0 811 918 L1 0ST°C 1-6°0 TSNY 00£0¥0191ZH0F19
0°€S 0€l 6170 811 €98 681 0L0°C $0-0 TSNY 00£0¥0191ZH0F19
(6/67) (6/61) (6/67) (6/61) (6/67) (6/67) (6/67) aipRiA al uoners
wniwoay ljeqo)d wniwpe) ED___>LQm wnueg oluasiy wniuey

panunuoo-uIseyq JaAIH UOYNA ‘©3eT UOISSI|\ uelssny Joj synsal Bullod Juswipes °Gg ajqel



IL

[4a4! 991 v'iv 1LS L'6T 80°0 S8y yI-¢1 TSNA 00€0v0191CH0119
0SI 1'81 (4474 L8S | %) 800 'Ly €1-C1 TSN 00€0v0191CH0119
6'¢cl 081 vy 886 S§'6C -- €8y dorz1-11 7SN 00€0¥0191Cr0119
97l 9Ll 6'Cy 065 0°0¢ - 88y dexz1-11 7'SNY 00€0¥0191Cr0119
8l 8'LI L'ty 40 1'6¢ 60°0 0Ly cI-1rrsnd 00€0v0191C0119
0°Sl €LI vy 019 7've 600 VLY [1-01T TSN 00€0v0191CH0119
97l 0°LT vy LE9 L'8C 600 %174 0l-6 TSNA 00€0v0191CH0119
Sel SLI 6'0% LLY LT 600 88 6-8 TSI 00€0v0191CH0119
9°¢l €LI 9’1y L9 1'8¢C (0] 0°LS 8-L TSI 00€0v0191CH0119
Lel 081 Sov 1€L I'ee (0] ¥'6v L-§9 T SNY 00€0v0191CH0119
el ¢8I 67y SCTL v'1e 170 0'89 §'9-9 T'SNA 00€0v0191Cr0119
6'Cl €LI vy 09L £9¢ 7o I'vS 9-¢'¢ T SNA 00€0v0191¢C0119
el 7’81 €or €LL 1'0¢ 7o 09 §'e-¢ TSN 00€0v0191¢C0119
LTl SLI I'eg 908 1'6¢C (0] L'y S-Sy TSN 00€0v0191CH0119
LTl I'L1 ' 0v 08 £'6C 170 88 Sv-v T'SNA 00€0v0191CH0119
LTl L9l 6'6¢ €18 1'6¢C 110 S9Y ¥-S'¢ TSN 00€0v0191CH0119
LTl VLl 6'6¢ S8 6'SC e€ro 0'8% ge-e TSNl 00€0v0191CH0119
0¢l 991 9°0% 788 L'ST 170 89 €T TsSNd 00€0v0191C0119
LTI €91 8'8¢ 998 1'6¢ 010 Sev §ccTsnNd 00€0v0191Cr0119
0Cl 191 0°9¢ ST6 1'8¢C 010 9’1y ¢S TsNd 00€0v0191C0119
[ Cad! [ %3 010°1 ¥'CC 010 €8¢ SI-1 TSNA 00€0¥0191¢C0119
601 €l 8¢ 0zTI°1 S'1cC 600 9'8¢ [-¢°0 TsSNd 00€0¥0191C0119
06'8 el 1'9¢ 0791 0'1¢C 90°0 1'SS §'0-0 T’SNA 00€0v0191CH0119
(6/6M) (6/6M) (6/6M) (6/6M) (6/67) (6/67) (6/67) aipied ai uonels
wnipuess pea 19%9IN asauebuep wniyy Ainasapy 1addoy

panuniuoo-uIseyq JaAIH UOYNA ‘©3eT UOISSIA uelssny Joj synsal Bullod Juswipes °Gg ajqel



L

811 <1 hl PI-€1 TSNY 00€0¥019TTHOVT9
A 8€1 0ST €1-71 TSNd 00£0¥0191ZHO 19
43 Sel 9€1 darg-11 TSNy 00£0¥0191ZHO 19
q3 9¢1 71 oI z1-11 7'SNd 00£0¥0191ZHOVT9
621 Il el -1 TSNy 00£0¥0191ZHOVT9
L2l 9¢1 el 11-01 TSNY 00£0¥0191ZHOVT9
1€l €€l bEl 01-6 TSNY 00£0¥0191ZHOVT9
8z1 LTl 921 6-8 TSN 00£0¥019TTHOVT9
pel LTl €zl 8-L T'SNY 00£0¥0191THOVT9
L2l 921 0€1 L-$'9 TSN 00£0¥01912HOT9
bEl LT1 0€1 $'9-9 TSNY 00£0¥01912HO 19
9¢1 LTl 611 9-5's T'SNY 00£0¥0191ZHOVT9
L1 STl 8T1 §'s-s TSNy 00£0¥0191ZHOVT9
vl el sz1 $-S'v TSN 00£0¥0191ZHOVT9
bEl vzl 811 Sv-v TSN 00£0¥0191ZHOVT9
621 0zl L1 p-s'€ TSN 00£0¥019TTHOVT9
9¢1 0zl STI1 s'e-cTsNd 00£0¥0191THOVT9
621 121 911 €-s'zTsNd 00£0¥01912HOT9
921 811 021 s'zzTsnd 00£0¥0191ZHOT9
811 911 1cl -S'1TSNY 00£0¥0191ZHOVT9
€11 L01 I $I-17SNd 00£0¥0191ZHOVT9
a8l €01 il 1-6°0 TSNY 00£0¥0191ZHOVT9
1'86 0'88 911 $'0-0 TSNY 00£0¥019TTHOVT9
(6/61) (6/67) (6/61) aipiRiA al uonels
ouiz wnipeuep wnpuons

panuniuoo-uIseyq JaAIH UOYNA ‘©3eT UOISSIA uelssny Joj synsal Bullod Juswipes °Gg ajqel



€L

Gel 80°0 9°¢l L1-91 1'SNA 00€0¥0191Z¥0¥ 19
€1l 80°0 71l SI-¥1 I'SNA 00€0¥0191ZF0¥ 19
Sl 90°0 911 €1-¢1 I'SNd 00€0¥0191ZF0¥ 19
¥l 60°0 el I[1-01 T'SNY 00€0¥0191CH0¥ 19
8°Cl 01°0 6°Cl 6-8 1'SMY 00€0¥0191CH0¥ 19
6°Cl 60°0 0¢l L-6'9 1'SNY 00€0¥01912¥0¥19
0¢l S1'0 el 9-¢'¢ I'SNY 00€0¥0191Z¥0¥ 19
6'¢l I1°0 0wl G-¢¥ I'SNA 00€0¥0191Z¥0¥ 19
el 110 el Sv¥ 1'SNA 00€0¥01912¥0¥ 19
7el 110 el -6 I'SNd 00€0¥0191Z¥0¥ 19
el 91°0 el e I'SNd 00€0¥0191ZH0¥ 19
6°Cl LT1°0 el e-gcI'snNd 00€0¥0191CH0¥ 19
I'el 10 el gceIsnNd 00€0¥0191CH0¥ 19
I'el y1°0 el o1 IsnNd 00€0¥01912¥0¥ 19
9Tl 10 LTI SI-1 1'SNY 00€0¥0191Z¥0¥ 19
8°Cl S0 6°Cl [-6°0 I'SNYd 00€0¥0191Z¥0¥ 19
LTI 870 8°CI ¢0-0 I'SNd 00€0¥0191ZF0¥ 19
% ‘uogled % ‘,F00 + 00 % ai pi’i4 ai uonels
oiuebiQ se ‘uoqued |ejo

‘uoqJes ojuebiou|

panuniuoo-uIseyq JaAIH UOYNA ‘©3eT UOISSIA uelssny Joj synsal Bullod Juswipes °Gg ajqel



vL

or> 9'¢d 6'vd 811 01> 6'8d I1-0T I'SNYA 00€0¥0191ZH0¥19

0> 6'Ld v'La 061 0> 0> 6-8 'S 00€0¥0191ZH0¥19

08> 694 TLa 1€ ¢sd yid LS9 1'SNY 00€0¥01912H0¥19

09> L'vda 0vd wl 01> 01> 9-¢°¢ I'SNY 00€0¥01912H0%19

06> L'99 vsd vLI ST> Leid Sv¥ 1SN 00€0¥01912H0%19

09> v'va 8'¢d 91 01> 694 Se-e 1'sNd 00€0¥01912H0¥19

sT> ST> ST> 00> ST> ST> gzzrrsnd 00€0¥01912H0¥19

ST> 889 ST> 0zI> ST> YL SI-1 1T'SNY 00£0¥01912H0¥19

0$> 8'ccd 0S> 0ST> 0S> 7ocd S'0-0 I'SNY 00€0¥0191ZH0¥19

(6x/61) (Bx/61) (Bx/6) (B>/6r) (B>y/67) (B>/6r) ai PR ai uonels

siawosli ggL-v0 aualon|d4-H6 OEO_N—._”—:QN: SI9WOsSI 0:0..:-_._&&:004. m:o_mc_._._o_m:
-lAypwin-9‘e‘g 821-€0 -lAypwip-g‘L

01> 1at3 8'Th LTT 01> ¥01 SLd 11-0T T'SNY 00€0¥0191CH0¥19

0> 0€S w 90t 0> €0C 099 6-8 T'SNY 00€0¥0191CHO¥19

L'cd 065 9'8¢ (4744 I'ed 061 8'64 LS9 1T'SNYA 00€0¥0191CH0V19

01> 8€€ I's¢ S74 01> 0zI1 8L 9-¢'S I'SNY 00€0¥01912H0¥19

SI> 65 TEs 14014 SI> 081 S8d Sv-¥ 1SNy 00€0¥01912H0¥19

01> 1447 ¥'9¢ 66C 01> o€l 7od ge-e1snd 00€0¥01912H0¥19

ST> 089 9L (47 ST 9'81d ST szzcIsnd 00€0¥01912H0¥19

SI> 27 9'9¢ see SI> ocid ¢ed SI-1 1SNy 00€0¥01912H0¥19

05> 809 €78 447 05> 0'Lzd 05> $0-0 T'SNY 00€0¥0191ZH0¥19

(Bx/67) (Bx/67) (B3/61) (B3/67) (B>/67) (6x/67) (B>/67) aipied al uoneis
auajAy} sJawosl| auajeyydeu auajeyiydeu auajeyiydeu slawosl auajeyyden
-ydeuasy 821-20 -lAyrawip-9‘L -lAyawip-9‘g -1Aure-g 821-10

panuniuoo-uIseyq JaAIH UOYNA ‘©3eT UOISSIA uelssny Joj synsal Bullod Juswipes °Gg ajqel



SL

or> 0> 6'Cl 1'ed 0'¢d 9'LT ol> IT-01T T'SNY 00€0v0191C0v 19
0> 0L> 09> 0'6d ¢'8d 9°¢¢ Srrd 6-8 I'SNA 00€0v0191C0v 19
SI> 09> 891 194 ¢'cH 0TS¢ SI> LS9 I'SNA 00€0v0191¢C0v 19
or> 0> 70l €vd vd (44 or> 9-6°¢ I'SNY 00€0v0191¢C0v 19
SI> 09> SI> v'ed csd §3 SI> Sv-v 1'SNA 00€0v0191¢C0v 19
or> 0v> 1’01 6'¢d 8'¢d [ or> se-¢ 1'snNd 00€0v0191¢C0v 19
Yol Yol s> 9'Ld v'Ld 6C Yol scersnd 00€0v0191¢0v 19
SI> SI> SI> v'vd 1'vd SI> SI> S I-1 I'SNA 00€0v0191¢H0v 19
06> 06> 06> Ierd celd 0'ovd 05> S$'0-0 I'SNA 00€0v0191C0v 19
(B>/67) (B>y/67) (B>y/B7) (B>y/67) (B>/6r) (B>/6r) (Bx/6r) ai PR ar uoneis
aualAd-jAylew-| sJawos| siawos| aualid auayjueson|4 siawos| auaiyjueuayd
8.1L-v0 8.1-€0 8/.1-¢0 -lAyisw-|
cor 0r> 0r> 0r> 01> 9°¢l 0r> I1-01 I'SNA 00€0v0191CH0119
14749 0c> cold 0> 9'8d 9'¢¢C 05> 6-8 'S 00€0v0191CH0119
9°C6 SI> SI> SI> £9d 0’81 091y L-69 1'SNY 00€0v0191C0119
evl or> or> or> or> Sol or> 9-¢°¢ 1'SNY 00€0¥0191C0119
'y SI> s> SI> SI> Serd SI> Sy 1'SNA 00€0v0191¢C0119
cel or> or> or> or> €0l or> ge-g I'sNd 00€0¥0191C0119
I'6¢ Yol Yol Yol ST> S'lcd (04 sccIsnd 00€0v0191CH0119
SI> SI> SI> SI> 6'¢d (44 6l SI-1 I'SNA 00€0v0191CH0119
8°9vd 0S> 05> 05> 05> 1'vcd L'1vd S§'0-0 I'SNA 00€0v0191CH0119
(6x/67) (6x/67) (B>/67) (B>/67) (B3/61) (Bx/67) (B>/67) arpied al uonels
slawosl auaiyjueuayd auaseiyjue siawosl auaseIyjuy auaiy} auailon|4
8LL-1D -auajAylow-g‘y -lAylew-g 821-60 -ueuayd -H6-1Au1ew-|

panuniuoo-uIseyq JaAIH UOYNA ‘©3eT UOISSIA uelssny Joj synsal Bullod Juswipes °Gg ajqel



9L

01> 9'vd 01> 694 0cI> 01> 01> 11-0T 'S 00€0¥0191CH0¥19
€6d €6d v A '11d 00> 0> 0> 6-8 1'sNY 00€0¥01912H0¥19
Tyid 094 SI> 0ord or1> SI> ST> L-$'9 1'SNY 00£0¥01912H0¥19
01> 01> 01> 094 08> 01> 01> 9-$'6 I'SNY 00£0¥01912H0¥19
SI> 8'6H SI> 1’84 001> SI> SI> Sv¥ 1SN 00£0v01912H0¥19
01> 0'vd 01> ¥'sd 09> 01> 01> Se-€ 1'sNy 00£0v01912H0¥19
ST ST> ST> ST> €Tl ST> ST sz 1SNy 00£0+01912H0¥19
8°G1 v'sd SI> SI> €69 SI> SI> SI-1 'S 00€0+01912H0¥19
05> L11d 0S> 8'szd SI1 0S> 0S> 6'0-0 T'SNY 00€0¥01912H0¥19
(Bx/6) (Bx/6M) (Bx/6M) (6x/6M) (Bx/6m) () (6x/61) ai pied al uoneis
auaJid aualAd auayjueionj} auayjueionj SI2WOsSI SJaWosl siawosl
-(e)ozuag -(a)ozuag -(®)ozuag -(q)ozuag 822-20 202-S0 20210
611 01> TLd 01> 01> ST> SI> 11-01 1I'SNY 00€0+01912H0¥19
09> 0> v'8d [SESG| 0> 05> v've 6-8 1'SNY 00£0¥01912H0¥19
ocrd ST> €6d SI> SI> Se> 0> L-§'9 1'SNY 00£0¥01912H0¥19
L6d 01> L'SH sd 01> 0> 01> 9-¢'6 I'sNd 00€0¥01912H0¥19
9¢rd ST> €9d 87d SI> 0e> ST> Sv¥ 1SN 00£0¥01912H0¥19
8'8d 01> vyd 01> 01> SI> 01> Se-€ 1'sNy 00£0¥01912H0¥19
ST ST v'La ST> ST> ST> ST> sz-e1rsnNyd 00£0v01912H0¥19
6¢id SI> 9'vd SI> SI> SI> SI> SI-1 I'sNY 00£0v01912H0¥19
05> 05> 794 05> 05> 05> 05> $0-0 I'SNY 00€0¥01912H0¥19
(6%/6) (6%/6) (6%/6) (6x/6) (63/6M) (6%/6M) (63/61) ai PR ai uonels
sJawosli g¢e-190 sJawosl g0eg-£90 0:0%?.:0 auadelyjue SJawosl| sJawos| sJiawos|
-(e)zueg 8.1-60 202-20 20210

panuniuoo-uIseyq JaAIH UOYNA ‘©3eT UOISSIA uelssny Joj synsal Bullod Juswipes °Gg ajqel



LL

01> 01> 01> 01> 01> I1-01 T'SNA 00€0¥0191ZH0¥19
0> 0> 0> 0T> 0> 6-8 1'SNA 00€0¥0T91ZH0OY19
[Nl SI> SI> SI> SI> LS9 T'SNY 00€0¥0T91ZH0OY19
osd 01> 01> 01> 01> 9-¢'¢ I'SNA 00€0¥0191CH0¥19
L'8d SI> SI> SI> SI> Sy 1'SNA 00€0¥0191CH0¥19
0r> 01> 01> 01> 01> gee I'snd 00€0¥0191ZH0¥19
s> s> s> 05> s> gccrsnd 00€0¥0191ZH0¥19
SI> SI> SI> 05e> SI> SI-1 1I'SNA 00€0¥0191ZH0¥19
05> 05> 05> 05> 05> S0-0 I'SNA 00€0¥0191ZH0¥19
(6>/67) (B3/61) (6x/67) (B3/61) (B>/67) aipieid ai uonels
auauolo0) SI2WosI g62-G9 slawosl 822-9 SI1aWosI gsz-vo sJaWosl gsz-¢9
01> 01> 01> or> 01> 01> ¥'SC £€6 [1-01 T'SMY 00€0¥0191ZH0¥19
0> £6d 0> 0> ¢€1C 0> yee 0621 6-8 1'SN 00€0¥0191ZH0¥19
SI> SI> SI> s> SI> SI> 01°6C 0€01 LS9 1'SNY 00€0¥01912H0¥19
01> 694 8vd 01> 01> 01> 01> LSS 9-¢'¢ 1'SNd 00€0¥0191ZH0¥19
SI> 9'6d SI> SI> SI> SI> SI> 1€S Svv 1'SNA 00€0¥0191ZH0¥19
Scd 894 I'vd 01> 01> 01> 01> L1€ ge-e 1I'sNd 00€0¥0191ZH0V19
s> ST> ST> ST> ST> ST> ST> 0cs gcc1sSNd 00€0¥0191ZH0V19
SI> SI> SI> SI> SI> sord cord €8¢ SI-1 1'SNd 00€0¥0191ZH0¥19
06> 05> 05> 05> 05> 05> 05> G8¢ S0-0 1'SNY 00€0¥0191TH0¥19
(B>y/67) (B>/67) (Bx/67) (GT0) (B>1/6) (B>y/6) (B>y/6) (B>1/67) aipieA ai uonels
auaoeiyjue auatAd-(p‘o auajliad sJowos] sJowos] sJowos] sJowos| auajiad
-(y‘e)-ozuaqia  -g‘z‘})-ouspu] -(1'y‘6) 8cgc-v0 ¢se-20 822-€0 4 TAd Ko)
-ozuag

panuniuoo-uIseyq JaAIH UOYNA ‘©3eT UOISSIA uelssny Joj synsal Bullod Juswipes °Gg ajqel



8L

970 L8T 10 8p'1 9200 0900 v1-€1 7’SNd 00€0Y0191ZH0FT19
0€°0 88'1 0S°0 961 1€0°0 LETO €1-71 TSNy 00€0Y0T91ZH0FT19
820 8L'1 S¥°0 L8'T 0£0°0 080°0 TI-11 TS 00€0Y0191CH0¥19
LT0 161 L¥'0 8TV 620°0 8610 11-01 TSN 00€0Y0191CH0¥19
620 L8] 150 €Iy L£€00 LYS0 01-6 TSN 00€0Y0191CH0¥19
620 0€'1 050 ¥6°¢ 1¥0°0 0590 6-8 TSNV 00€0Y0191CH0¥19
SH'0 651 19°0 LLY 0500 T6L°0 8-L TSN 00€0Y0191THOF19
820 88'1 68°0 78S €800 ¥ST'T LS9 TSN 00€0Y0191CHOF19
ST0 10T SH°0 00°S 7500 S9¢E'T $'9-9 TSN 00€0Y0T9TZHOFT9
€0 891 LTT T8 YI1°0 TLL'T 9-¢’s T'SNY 00€0Y0T9TZHOFT9
020 8¢'1 080 118 660°0 000'C ge-sTsnd 00€0Y0191CH0¥19
020 LY'1 780 L €110 1S€°¢C s-¢yTsnd 00€0Y0191CH0¥19
120 Wl 88°0 19'8 o SHST Sy TSN 00€0Y0191CH0¥19
LT0 00'1 8T'1 LY 11 8€1°0 £€99°C s e TSNy 00€0Y0191CH0F19
640 w 11e 1€711 SLT0 8I+'C seeTsnd 00€0Y0191THOF19
LT0 A 43 88°¢l €210 99T°C ¢-gTTsnd 00€0Y0191CHOF19
o 8p'1 61°C 61°0C TS1°0 6v€'T sTeTsnd 00€0Y0T9TZHOFT9
6€°0 SLT 11'e 50T 621°0 1S6'T ST TSNy 00€0Y0T9T1ZHOFT9
8€°0 '] 86°0 SI'SI ¥L0°0 $99'1 SI-1TsNd 00€0Y0191CH0¥19
€20 201 0¢'1 €091 $80°0 6T¥'1 1-5°0 TSN 00€0Y0191CH0¥19
010 Se'l 10°1 a4 ¥L0°0 €0S°1 $0-0 TSN 00€0Y0191CH0F19
"ASp PIS | (6/wdp) "ASp "PIS | (6/widp) "A3p "PIS | (612d) ai pietd di uonels
‘furesaun gzez-ey 9zz-ey ‘Kurepsoun olz-ad ‘furepsoun L€1-8D
olLz-ad LE1-SD

panuniuoo-uIseyq JaAIH UOYNA ‘©3eT UOISSIA uelssny Joj synsal Bullod Juswipes °Gg ajqel



6L

LS9 0€€9 0L6°S 059y 000°¢T 00L°€T 001°8¢ 0261 TALS 000180810091€9
919 0959 08S°S 08T‘s 00C°CI 00%°¢T 006°LT 61-81 TILS 0001808¥10091€9
S09 OLL'S 0Te's 0ELY 00L°TT 006°¢T 009°9C "dop 81-LT TIILS 0001808¥T0091€9
879 0119 OLL'S 0S8y 00T°¢T 00171 001°8C 81-L1 TILS 0001808t10091¢£9
999 0289 098°S 0S1°9 006°C1 00171 00€°6¢ L1991 TULS 0001808%T009T€9
769 001°L 0259 0€P'S 00%¥1 001°G1 00%°0¢€ 91-ST TLS 0001808%T009T€9
€89 0189 06%°9 0LT‘S 0011 00671 00€°6¢ SI-vT TIALS 0001808T0091€9
819 0L8°S 06L°S 096t 00S°€1 00071 00L°LT “dnp $1-¢1 TLS 0001808T0091€9
999 0699 08€9 091°s 00071 00SP1 008°8¢ PI-€1 TALS 000180810091€9
6L 0L6°S 0L6°S 06LYy 006°CI 00%¥1 00%°9¢ €1-TI TIALS 000180810091€9
9L9 0S0°L 0699 0Tr's 00LP1 00T‘ST 009°T€ CI-TT THLS 0001808¥T10091€9
8¢€L 0559 07€9 0r0°s 00071 00671 00062 IT-01 TLS 0001808%10091¢€9
88 059°S 0TL'S OvL'y 000°€1 00%v1 008°ST 01-6 TILS 0001808%T009T€9
LLY 0€L9 0vs‘9 08T'S 00Cv1 00T°S1 006°6C 6-8 TIILS 0001808%T009T€9
128 0929 015°S ovr's 00S°CI 00Sv1 008°9C 8-L TILS 0001808T0091€9
128 00C°S 06€°S 0Et'y 00%°C1 009°€1 00€4¢C L-S'9 TILS 0001808T0091€9
865 0769 0SL‘S 089 00%°€1 008°€1 000°0¢€ §'9-9 TIALS 0001808T0091€9
0S8 08L‘S 0TL'S 099 000°¢T 00SP1 00L°ST 9-¢'STILS 000180810091€9
66L 0TL'S orr's ov6'y 00S°CI 006°¢€T 009%C §'G-S TALS 0001808¥10091€9
0v8 0€S°S 0€S°S 0ELY 00T°¢T 00671 00£°sT S-S'¥ TALS 0001808¥T10091€9
970) 0099 001°9 069y 00€P1 00%°91 00T°8¢ Sy TALS 0001808%10091€9
413 008 01+'9 0€TS 00091 009°81 00T°C¢ y-¢'¢ TALS 0001808%T009T€9
096 0696 0TS‘L 00%°S 00€°61 008°1¢ 006°9¢ §'€-¢€ TULS 000T808+T009T€9
S6 0LES 096°S 01T1°S 006°€1 00%°L1 008°0¢€ €T TIALS 0001808T0091€9
668 0St°S 06€Y OLTY 00501 00%°€1 009°0C ST-TTALS 0001808T0091€9
69L ove's 068°¢ 0S€°S 089°6 00C°CI 002°0T ST TIALS 000180810091€9
0ST°1 0069 0€S°S 0Tr'L 001°61 001%C 009°LT ST1-1 TALS 000180810091€9
0S¥y 096°T 076°T oveTT 00601 018°8 065°8 1-6°0 TOILS 0001808t10091¢€9
66L 096°€ 076°€ 0p0°€ 001°01 00LC1 00591 $'0-0 TILS 0001808+10091€9
(B/61) (B/61) (B/61) (B/61) (B/61) (B/61) (B/61) aipiaid al uonels
snioydsoyd wnipos wnisaubepy wnissejod uoJ| wnioe) wnuiwn)y

[wead 1od aynurnu 1od suoneidayuisip ‘3/udp ‘uoreiarop

paepue)s ‘Aop ‘p3s ‘wead 1od sorn)oord ‘310d fueyy ss9] > ‘pajewnsy ‘g ‘weadolny 1od weioomnu ‘By/3r oreU0qIRd QD OPIX0IJ U0qIR) 0D SI9%U () 03 SIJAW () JO dop 2100 B oIS
«$°0-0,, 9[dwrexs 10J ‘TRAINUI 2100 U3 ST [ LS SMO[[0] 1By} [BAIIUI )BT UBMONS J& PJI[[00 2109 Is11f . 1" MLS,, ‘BIep ou ‘-- ‘ojeorjdor “1dox ‘weid 1od weidoronu ‘3/31 ‘sivow G*() 03

s1032u () Jo yrdop 2100 € SAYIUTIS G"0-0,, A[dUWELXD 10] ‘[BAISIUI 2100 Y} ST 7" LS SMO[[O] JeY} [BAIUI ¢ ST UBMYONS J& PI)O[[0D 910D PU0I3S . 7" ILS,, 19qUINU UONBIYNUIPI 9IS SO ‘Al uonels]

uiseg JoAlY UOYNA ‘OXeT UeM)OIS Joj synsal Bulioo jJuswipes "9g ajgel



08

ree 08 L6L°0 899°0 65t R 08L°1 02-61 TILS 0001808¥10091€9
81¢ 97'L 969°0 v€9°0 1S 9¢ 0Ll 61-81 TLS 000180810091€9
1'9¢ bO'L 9L9°0 789°0 b8P be's 081°C ‘dnp 1-1 TMLS 0001808%1009T€9
LLE 61'L 989°0 ¥49°0 6LY 60°S 061°C 81-LT TLS 0001808710091€9
vpe €L 999°0 10L°0 0LS 0S¥ 06’1 L1-9T TIIS 0001808710091€9
'8¢ 8L €920 8.0 978 697 021°C 91-S1 TIS 0001808¥10091€9
v'6¢ 99, 69L°0 90L°0 bes St's 017°C ST-bT TILS 0001808¥10091€9
TLE €L €7L0 $9°0 IS 6L 0vT'e ‘dnp $1-¢1 TILS 0001808%10091€9
¢'LE €9°L 91L°0 1L9°0 90S 97 0£T°C PI-€1 TLS 0001808710091€9
9'pe €L 8590 909°0 98 bIy 0681 €1-21 TLLS 0001808710091€9
I'th 608 81L°0 89L°0 TS €r's 002°C 111 TLS 0001808710091€9
LLE 98, €0L°0 €0L°0 01S 657 0ST°C 11-01 TS 0001808710091€9
$pe 8S°L 6£9°0 650 9LY vl 0S8 01-6 TLS 0001808710091€9
L'8€ 18°L €€L0 82L0 61S 0€y 081°C 6-8 TILS 0001808710091€9
9'¢e 66'9 ¥19°0 1$9°0 43 0S'y 0L61 8-L TILS 0001808710091€9
L€E S0'L €490 985°0 s 8¢y 0061 L-§'9 TILS 0001808710091€9
LSE 80°L 10L°0 LOL0 979 €0t 0661 $'9-9 TILS 0001808710091€9
8¢e LEL 2990 650 wy 80't 0981 9-6'S TILS 0001808710091€9
e L 909°0 €190 L8Y ov'y 0281 §'S-S TILS 0001808710091€9
8¢ 65L 909°0 8090 09% 9 0981 S-S TILS 0001808710091€9
L0g 68'L €590 L19°0 Sy ov'y 0861 S'b-b TILS 0001808710091€9
'Sz 9L 0LY'0 TS0 6bp 18°¢ 081°C p-$'€ TILS 0001808710091€9
€T €T'8 9’0 8LS0 LEY b€ 0S€T §€-€ TILS 0001808710091€9
881 LT9 LTF0 v6v°0 9zh ¢Le 0981 €-$'T TILS 0001808710091€9
0Ll 98 4Ll o 86¢ 65°€ ieall $T-TTILS 0001808710091€9
L'bl ¢8'¢ 02€°0 €0 91¢ 06'C 01€T -S'1 TILS 0001808710091€9
$'sT 9¢°S 0S+°0 8490 L69 s 0zLl ¢1-1 TILS 0001808710091€9
856 161 091°0 $81°0 1vC 8LT 95 1-6°0 LS 0001808710091€9
€L b6'€ 01€°0 bEP'0 61¢ ST'E 061°1 §°0-0 TILS 0001808710091€9
(6/67) (6/67) (6/67) (6/67) (6/67) (6/67) (6/67) ai peid al uonels
wniwouy) Heqo) wnjwpe) wnifieg wnueg ojuasly wnjuenl

pPanuiuUod- uiseq JOAIH UOXNA ‘@)eT Uemyons Jo} synsal Buliod juswipes

‘9¢ 9lqel



I8

679 YA 86T 0€¢C 8¢l ¥0°0 SIe 0C-61 TILS 0001808+ 10091¢€9
€09 IS 6°¢C LIT €l €00 1'og 61-81 TILS 0001808%10091¢€9
8¥'9 0¢'s £'¢eT we 8¢l - - LT "dop 871-LT TIILS 0001808%10091¢9
SL9 s (R %4 (44 9°¢l S0°0 9°'LT 81-LT TILS 0001808+ 10091¢9
89 96°¢ a4 IS4 LTI ¥0°0 6'6C LT-91 TIALS 0001808+ 10091¢9
80°L LL'S 9C 96¢C I'vl €00 8'1¢ 91-S1 TIALS 0001808+ 10091¢€9
0T'L €L'S 86T 96¢C 8Pl ¥0°0 0'I¢ SI-¥1 TILS 0001808+ 10091¢€9
089 L8'S ye e el - - ¥'8¢ “dnp $1-¢1 TILS 0001808%10091¢9
SO°L 96°S 44 0S¢ I'vl S0°0 L'6T PI-€1 TIALS 0001808%10091¢9
€9 €r's £ve 0€¢C 0¢l S0°0 L'8C e€1-¢l TILS 0001808%10091¢€9
'L 819 14 89¢C 8Pl ¥0°0 9y CI-T1 TILS 0001808%10091¢9
£€6'9 96°S L'ST 134 6°¢l S0'0 £'Ce IT-01 TILS 0001808%10091¢€9
8¢9 8¢°¢ 9vC 1474 6°Cl S0°0 0'6¢ 01-6 TALS 0001808+ 10091¢9
8I°L ¥6°S 24 LST 0wl ¥0°0 0'1¢ 6-8 TILS 0001808+ 10091¢9
19 £€9 (R %4 1414 [t S0'0 9¢ 8-L TILS 0001808+ 10091¢€9
609 ¥S'S €T Sr44 £l ¥0°0 0°6¢ L-S'9 TILS 0001808+ 10091¢9
9L9 0’9 9'¢C 6¢€C 9°¢l €00 C43 §9-9 TILS 0001808%10091¢9
9T9 59 I'vC 1€¢C 'l S0°0 £0¢ 9-¢'¢ TILS 0001808%10091¢€9
809 LS g 9T¢C 811 S0°0 £0¢ G'6-S TALS 0001808%10091¢€9
8T9 1$°¢ £'eT 1vC L'T1 S0°0 98¢ S-S TALS 0001808%10091¢€9
9 209 0°¢C SLT L'1T S0'0 1'o¢ SY¥ TIULS 0001808+ 10091¢9
989 &ev's [ ore oI ¥0°0 80¢ -6¢€ TALS 0001808+ 10091¢9
LOL S I'L1 1494 L0l ¥0°0 (4433 Ge-€ TILS 0001808+ 10091¢€9
¥8°S 166 LSI 91¢ 796 ¥0°0 SgIe €S CTIALS 0001808+ 10091¢€9
0Ty 86t 8°¢C1 1414 L8'L S0°0 G'8¢C SCCTTALS 0001808%10091¢9
[4%3 9T'¢ 6°¢l 0¢C 'L €00 0S¢ ST TILS 0001808%10091¢9
81°¢ 60'8 ¥'eC CLE 1ot - - £9¢ SI-1 TLS 0001808%10091¢9
0Ll 68'¢ €6'L 99¢C 1€¢ €00 L'8S 1-6°0 TOILS 0001808%10091¢9
443 (444 Gl 90¢C 68°G - - 6l G'0-0 TLS 0001808+ 10091¢9
(B/611) (6/6v) (6/6v) (6/6v) (6/67) (6/67) (6/67) aipRi ai uonels
wnipuess peo 19)9IN asauebuepy wniyyu Ainasay 1addo)

pPanuiuUod- uiseq JOAIH UOXNA ‘@)eT Uemyons Jo} synsal Buliod juswipes

‘9¢ 9lqel



4

601 3'8Y 8ST 07-61 TOILS 0001808%10091€9
001 8'9% 91 61-81 TLLS 0001808%10091€9
6'26 Tt 91 ‘dnp 81-£1 TILS 0001808%10091€9
L'T6 L'ES €91 81-L1 TILS 0001808+10091€9
€96 86 SLI L1-91 TILS 0001808+10091€9
01 €95 bLI 91-S1 TLS 0001808+10091€9
€01 96 691 ST-b1 TYILS 0001808+10091€9
$'96 L'vS 91 ‘dnp $1-¢1 LS 0001808+10091€9
8'66 1'ss 691 PI-€1 TILS 0001808+10091€9
6 €0S 8S1 €1-71 TILS 0001808%10091€9
601 1'8S 6L1 TI-11 LS 0001808%10091€9
101 9% 891 11-01 TLS 0001808+10091€9
0'L6 L'0S LST 01-6 TLS 0001808+10091€9
bO1 9'6S oLl 6-8 TILS 0001808+10091€9
816 6 691 8-L TILS 0001808+10091€9
6'68 6 0ST L-S'9 TILS 0001808%10091€9
9'56 €S 081 $'9-9 TILS 0001808%10091€9
€6 LIS 6S1 9-6'S TIILS 0001808%10091€9
9'06 0’6y LST §'S-S TILS 0001808%10091€9
876 9IS 191 §-S'v TILS 0001808+10091€9
€6 €bs €L1 S'v-v TILS 0001808+10091€9
9'¢8 8'8S €02 b-$'¢ TIILS 0001808+10091€9
L'T8 '89 vTe §'¢-¢ TILS 0001808+10091€9
L'SL 86 €81 €-S'TTILS 0001808+10091€9
€9 1'6€ 6€1 S'T-TTIALS 0001808%10091€9
0°0S L'€E Lt1 ST TLS 0001808%10091€9
9L $'zS beT S1-1 LS 0001808%10091€9
L'Ly $61 L'8L 1-6°0 LS 0001808%10091€9
LIS 0's€¢ 921 $°0-0 TLS 0001808+10091€9
(6/61) (6/67) (6/61) ai PP al uoners
ouiz wnipeuep wniuoas

panuuUOY— uisegq JoAIH UOYNA ‘©3eT UemyoNS Jo} synsal Bullod juswipes

‘9¢ 9lqel



€8

€81 10°0 €81 L1991 TALS 0001808%10091¢€9
981 10°0 981 SI-¥1 ITALS 0001808%10091¢€9
I'L1 10°0 I'L1 €1-C1 TALS 0001808%10091€9
6'L1 10°0 6'L1 IT-01 ILS 0001808%10091€9
861 10°0 861 6-8 [ALS 0001808%10091€9
70T 200 70T LS9 ILS 0001808%10091€9
£0¢ 100 £0C 9-¢"'S ILS 0001808%10091¢€9
10T 10°0 10T S-Sy IALS 0001808%10091¢€9
L'81 10°0 L'81 Sy IALS 0001808%10091¢€9
691 10°0 691 PS¢ ILLS 0001808%10091¢€9
cel 10°0 cel Ge-€ IALS 0001808%10091€9
0T 10°0 0T €S CIALS 0001808%10091¢€9
06l sT0 el SCTCTIALS 0001808%10091¢€9
70T 10°0 70T ST IALS 0001808%10091€9
70T 79°¢ 1 SI-T IALS 0001808%10091€9
S 4 6£°0 9°¢T [-6°0 TLS 0001808%10091€9
8T €0 6T S¢0-0 ["JLS 0001808%10091¢€9
% ‘uogied % €00 % ai pi’i4 aj uonels
oluebip +?09 se ‘uoques  ‘uoqued |ejo]
oluebiou|

pPanuiuUod- uiseq JOAIH UOXNA ‘@)eT Uemyons Jo} synsal Buliod juswipes

‘9¢ 9lqel



v8

0L> 0014 0> ST1 0> 6014 9'6-S IM1S 0001808%10091€9

05> L'yd 0> 08> 0> 0> Sv-¥ 131S 0001808%10091€9

o> 0> ¢ed 08> 0> 1'Ld Sv-¥ 1311S 0001808%10091€9

SL> 0> 0> I€1 0> 0> S'€-€ 1M1S 0001808%10091€9

ST s ST> 001> ST> ST ST-TILS 0001808%10091€9

0e> L97d 0e> ovI> 0e> 0e> SI-T I3LS 0001808¥10091€9

0e> 0> 0€> 0ST> 0€> 0g> 1-6°0 1LS 0001808%10091€9

(B>/6r) (B>/6r) (Bx/6r) (Bx/61) (Bx/6r) (B>y/Bri) ai PRl ai uonels

siawosl gZL-vD auaton|4d-H6 auajeyiydeu slawos! gZL-€D auayydeuaoy auajeyiydeu
-Aylowiii-9's'e -Ayewip-g‘y

0T> 96€ 8t 99¢ 0> 081 0'sd 9'6-G ILS 0001808¥10091€9

0T> we 1'6T L91 0> 0€T1 0> Sv¥ 1LS 0001808¥10091€9

0z> 19¢ 8°G¢ 6vC 0> o€l 1'zd Sv¥ 13LS 0001808%10091€9

0z> LOE €LE 961 0> 061 0> Se-€ ILS 0001808%10091€9

ST 969 7’18 LIS ST> ST ST> ST-CTI1ILS 0001808%10091€9

0e> L¥8 811 L99 0e> 0e> 0e> SI-1 IMLS 0001808%10091€9

0e> €88 16 00L 0e> 0e> 0¢> 1-6°0 TJLS 0001808%10091€9

(63/67) (B>/67) (B3/67) (Bx/67) (63/61) (63/61) (6x/67) aipied ai uoneis
auajAyy sJowos] auajeyydeu auajeyiydeu auajeyiydeu sJowos] auajeypydeN
-ydeuasy 821-20 -lAypwip-9‘L -1Ayrewip-9‘g -1Auye-g 821-10

paNuiUOY— uiseg JoAlY UOYNA ‘©XeT] UBMYONS 10} S}nsal Buliod juswipeas "9g alqel



¢8

0> 0> 0> 8vd Pk 001> 0> 9°6-S I3LS 0001808710091€9
0> 0> 0> 9'7d Tvd 09> 0> St 1LS 0001808710091€9
0> 0> 0> 9°¢d v'sd 08> 0> St 1LS 0001808710091€9
0> 0> 0> 0> 0> 001> 0> §'e-€ TLS 0001808710091€9
sz sz sz 1’94 sz sz sz $'T-T I'MLS 0001808710091€9
0g> 0€> 0€> 0€> 0€> 0€> 0€> S'T-1 TLS 0001808710091€9
0€> 0€> 0€> 0€> 0g> 0¢> 0¢> 1-6°0 T3LS 0001808710091€9
(6x/61) (ST0) (6%/6M) (6%/6M) (6x/61) (6%/61) (6x/6M) ai pield ai uonels
suaihd-jAyow-|. sJowosi sJowosi auaifd auayjuelon|4 sJowos| suaiyjueusyd
8L1-vD 8L1-€0 8.1-20 -Ayrow-|
07> 0> 0> 0> 07> 0> 0> 9°6-S I3LS 0001808710091€9
09> 0> 0> 0> Tvd v'zd 07> St 1LS 0001808710091€9
08> 0> 0> 0> 07> 0> 0z> Sy TLS 0001808710091€9
001> 0> 0> 0> 0> 0> 0z> $'€-€ TIS 0001808710091€9
ST sz ST ST ST | 014 ST-T LS 0001808710091€9
0¢> 0g> 0g> 0g> 0g> 9°6d 0¢> SI-1 13LS 0001808%10091€9
0g> 0g> 0g> 0g> 0g> LA 0¢> 1-6°0 1"3LS 0001808710091€9
(6%/6M) (63/6) (6%/61) (6%/6M) (63/61) (63/61) (63/61) aipRi4 ai uonels
SIoWOSI auaiyjueuayd auaoeiyjue SIowos| auaseiyuy auaiy} auaion|4
8L1-19 -susjAylow-g‘y -lAyrow-g 821-50 -ueuayd -H6-1Aurow-|

paNuiUOY— uiseg JoAlY UOYNA ‘©XeT] UBMYONS 10} S}nsal Buliod juswipeas "9g alqel



98

0> 0> 0> 0> 0> 0> 0> 9'6-G TJILS 000T808%T1009T€9
0> 0> 0> 0> 0> 0> 0> Sy LS 000T808%10091€9
0> 0> 0> 0> 0> 0> 0> Sy LS 000T808%10091€9
0> 0> 0> 0> 0> 0> 0> S€-€ LS 0001808%10091€9
ST ST ST ST ST ST ST S'T-T1I1S 0001808%10091€9
0e> 0e> 0e> 0e> 0e> 0e> 0e> S'I-1 IJLS 0001808%10091€9
0e> 0e> 0e> 0e> 0e> 0e> 0e> 1-6°0 T3LS 0001808%10091€9
(63/61) (6>/61) (63/61) (6x/67) (B>/67) (B3/61) (63/61) aipieid al uonels
aualAd aualAd ‘auayjueionyy auayjueonjy sIawosl| SI9WOoSs] SJoWos|
-(e)ozuag -(8)ozuag -(®)ozuag -(q)ozuag 822-20 202-S0 20210
0> 0> 0> 0> 0> 0> 0> 9'6-G TJ1S 0001808%10091€9
0> 0> 0> 0> 0> 0> 0> Sy LS 000T808%10091€9
0> 0> 0> 0> 0> 0> 0> Sy ILS 0001808%10091€9
0> 0> 0> 0> 0> 0> 0> S €€ LS 0001808%10091€9
ST ST> ST ST s> ST ST> S'T-TIILS 0001808%710091€9
0e> 0e> 0e> 0e> 0e> 0e> 0e> S'I-1 IJILS 0001808%10091€9
0e> 0e> 0e> 0e> 0e> 0e> 0e> 1-6°0 T3ILS 000T808%T1009T1€9
(6%/6) (6x/6) (6%/6) (6%/6) (63/6M) (6%/6M) (B6%/61) ai PR ai uonels
SIaWos| ggeg-1)  Sidwosl g0g-€9 auasMiyp auaoeiyjue siawosl| sJawos| sJawos|
-(e)zuag 8.1-60 202-20 20210

paNuiUOY— uiseg JoAlY UOYNA ‘©XeT] UBMYONS 10} S}nsal Buliod juswipeas "9g alqel



L8

0> 0> 0> 0> 0> 9°6-S IMLS 0001808¥10091€9
0> 0> 0> 0> 0> Sy ILS 0001808t10091¢€9
0> 0> 0> 0> 0> Sy ILS 0001808t10091¢€9
0> 0> 0> 0> 0> SE¢ IALS 0001808t10091€9
s> s> s> s> s> SCTCILS 0001808t10091€9
0e> 0e> 0e> 0e> 0e> SI-1 I'ALS 0001808t10091€9
0e> 0e> 0e> 0e> 0e> [-S°0 TMLS 000180810091€£9
(Bx/61) (B>/67) (B>/67) (B>/67) (B>/67) ai piRid ai uonels
auauolo) slawos| slawosl| sJawos| sJawos|
¢S¢-S0 8¢¢-S0 [4 14 29) ¢S¢-€0
0> 0> 0> 0> 0> 0> 0> LEL 9°6-S ILS 0001808t10091€9
8'Ld 8d 0> 0> 0> 0> 0> ¥'1C Sv¥ IIALS 0001808¥10091€9
0> 0> 0> 0> 0> 0T> 0> 96T Sv ¥ IIALS 0001808¥10091€9
0> 0> 0> 0T> 0T> 0T> 0T> L'LTd SE-¢ IIALS 0001808¥10091€9
801d ST> S'1d §T> ST> ST> ST> Cl¢ STCTIALS 0001808¥10091€9
0e> 0e> 0e> 0¢> 0¢> 0¢> 0¢> y'6ld SI-1 IALS 0001808t10091¢€9
0e> 0e> 0¢> 0¢> 0¢> 0¢> 0¢> 0'¢rd [-6°0 I3LS 0001808t10091¢£9
(Bx/6M) (B>y/6) (B>1/67) (B>1/67) (B>1/67) (B>1/67) (B>/67) (Bx/6M) aipieid ai uonels
auaoeiyjue auaiAd-(p‘o auajfiad slawosl sJlawosl sJlawosl slawosl ‘auajfiad
-(y‘e)-ozuaqi@  -g‘¢‘|)-ouspu] -(1'y‘6) 8cc-v0 2520 822-€0 [4:TAl Ko}

-ozuag

paNuiUOY— uiseg JoAlY UOYNA ‘©XeT] UBMYONS 10} S}nsal Buliod juswipeas "9g alqel



88

010 280 S0 1Tl 7€0°0 7600 81-LT TOILS 0001808¥10091€9
80°0 901 L0 101 ¥€0°0 SHT0 91-GT TILS 000180810091€9
$€0 €0'T 90 48! $€0°0 I1SE°0 p1-€1 TLS 0001808%10091€9
¥70 €50 050 861 £90°0 1L6°0 €1-C1 TILS 0001808%1009T€9
050 $9°0 850 9’1 ¥70°0 010 ZI-11 TIS 0001808%1009T€9
$0°0 96°0 S0 081 LS00 861°1 11-01 TYLS 0001808%10091€9
€0 LS0 18°0 19% 980°0 00L'T 01-6 TLS 0001808%10091€9
170 SH0 50 Sy #80°0 60S'1 6-8 TILS 0001808%10091€9
910 880 L0 899 180°0 L' 8-L TLS 0001808%10091€9
€20 80 901 LL9 8600 SEL'T L-S'9 TILS 0001808710091€9
61°0 ST'T 1S°0 L1 1%0°0 050 $'9-9 TILS 0001808¥10091€9
1€°0 L0 990 s 9L0°0 169'1 9-§'S TIIS 0001808%10091€9
0 790 9L°0 19°S 8L0°0 6651 S-S TIIS 0001808%10091€9
zro 90 160 6€'L €600 €281 $-$'v TILS 0001808%10091€9
#1°0 89°0 650 95, €900 69S'1 St TILS 0001808%10091€9
€€°0 750 €€’ 6t'8 801°0 09€'1 p-$'€ TILS 0001808+10091€9
10°0 €0 LT'T 681 080°0 W'l §'€-€ TILS 0001808%10091€9
170 850 €6'T Tyl 601°0 168°0 €-¢T TILS 0001808710091€9
200 €90 LT'T 9591 £90°0 880 $T-TTILS 000180810091€9
010 €70 LET 1Ll 9L0°0 I1SL°0 7-S'1 TIS 0001808%1009T€9
160 8L0 61 oSt 6L0°0 90 $'1-1 TIIS 0001808%10091€9
00 €90 A 99'81 L0 LLY0 1-5°0 T)LS 0001808%10091€9
1€°0 010 L1 1181 101°0 €1L°0 $°0-0 TLS 0001808%10091€9
"Aap 'PIS | (6/wdp) "A9p 'PIS | (6/wdp) "A9p 'PIS | (6n2d) REE ai uonels
h>u_.r_ leji@oun 9¢2¢-ed h>u_.—._ leji@oun 0Le-ad n>w_.__§_\_0nv_.=._ LEL-SD
9zz-ey oLz-ad LE1-SD

paNuiUOY— uiseg JoAlY UOYNA ‘©XeT] UBMYONS 10} S}nsal Buliod juswipeas "9g alqel



68

L9 0609 001°1¢C 00Z°C¢ 001°68 000°C€ 0007201 I ¢1-21 TION 001SSTOSTHSLTLY
1€L 09€°9 00902 00L°TE 00706 008°9C 000°L0T 1de1 €1-21 TTON 001SSTOSTHSLTLY
8L 0LL9 00702 008°C€ 00506 00702 000011 €1-71 TTION 001SSTOSTFSLTLY
08L 0119 008°8T 00€°CE 00L°€6 00$°CZ 000°L0T ZI-11 TTON 001SSTOSTHSLTLY
028 0ST9 00S°8T 007°C€ 007°66 00$°02 000°ST1 11-01 27ION 001SSTOSTHSLTLY
vLL 0609 00S°8T 001°1¢€ 008°96 00€°61 000601 01-6 TION 001SSTOSTHSLTLY
8L 0679 000°61 00S°1€ 00006 00L°LT 000°S0T 6-8 TTON 001SSTOSTHSLTLY
z8 0£6°S 00S°8T 00T+€ 00£°96 000°8T 000°60T 8-L TTON 001SSTOSTHSLTLY
8¢L 018°S 001°8T 002°0€ 001°98 00€°LT 009°86 L-$'9 TTION 001SSTOSTHSLTLY
62L 0L8‘S 00€°81 00L°62 008°98 001°L1 000001 $'9-9 Z7ION 001SSTOSTHSLTLY
618 00%°9 00202 00S°C€ 008°6 009°81 00001 9-6'S T7ION 001SSTOSTHSLTLY
878 0€1°9 00761 00L%€ 001°96 009°61 000°L0T §'$-S TION 001SSTOSTHSLTLY
6L 0rs‘9 00902 00S°€€ 00706 00791 000601 §-S'v TION 001SSTOSTHSLTLY
86L 0v09 00€°61 001°€E 00£°96 000°LT 000011 S'v¥ TTION 001SSTOSTHSLTLY
018 00€°9 00202 001°€E 007°66 00$°0Z 000°TTT b-$'€ TTION 001SSTOSTHSLTLY
bSL 0rE9 007°61 009°T€ 008°16 00L°1T 000401 $'¢-€ TION 001SSTOSTHSLTLY
WL 0rE9 00£°02 000°T€ 008°¢6 00L°1T 000°€01 €-$'T TTON 001SSTOSTHSLTLY
8.9 0509 001°61 00L°62 00€°+8 00T°€T 00S°€6 dnp ¢'z-7 710N 001SSTOSTHSLTLY
0L 0£€9 00L°61 008°1€ 00L°T6 00642 000°101 S'T-TTTION 001SSTOSTFSLTLY
€5L 0069 00602 00S°C€ 00S°S6 00202 000°601 ST TTION 001SSTOSTHSLTLY
beL 095°9 00902 006°1¢€ 00T°16 009°L1 000901 $'I-1 TTON 001SSTOSTHSLTLY
9LL 0£F°9 008°02 009°C€ 0096 00€°1C 000°S01 1-6°0 T7TON 001SSTOSTHSLTLY
08L 067°L 000°€Z 009°C€ 00L°16 0061 000°TT1 $'0-0 TTON 001SSTOSTHSLTLY
(6/61) (6/61) (6/67) (6/67) (6/67) (6/67) (6/67) ai PPl al uoners
snioydsoyqd wnipos wnisaubeyy wnissejod uou| wnige) wnulwnpy

[wead 1od aynurnu 1od suoneidayuisip ‘3/udp ‘uoreiarop

paepue)s ‘Aop p3s ‘wead 1od sornoord ‘3/10d furyy ss9] > ‘payewnsy ‘g ‘weao[ny 1od weisolonu ‘Fy/31 oreuoqIes QD OPIXoIJ UogIe) 0D SI939UW §'() 03 S10%U () Jo Y3dop 2100 B sayyuSIs
«$°0-0,, o[dwrexa 10§ ‘TeAIUI 2109 Y} ST [TON SMO[[O] Jey) [BAIdIUI AT JII)) UBR[ON JB PIJOJ[[0 2109 I811) [ "TDON,, ‘e1ep ou ‘- dyeorjdar “1dor ‘wersd 1od wesSoromu ‘3/31 ‘s1jowr ¢*() 03 s19)oW
0 Jo yadap 2105 © sayy1udIs G 0-(,, 2[dwrexs 10 JeAIRIUI 2109 2y ST 7 TON SMO[[0J 1B} [BAINUI ¢ e 01D UB[ON JE PRJO[[09 2100 PU0d3s ¢, 7 TON,, -IOQUINU UONEIFIIUIPI 1S SOHS ‘] uonels]

uiseg JoAlY UOYNA ‘OXeT Yoal) Ue|ON Jo} synsal Buliood jJuswipas "2g ajqel



06

1 80 €1r0 LT LS6 108 089°¢ 1dar ¢1-21 TION 001SSTOSTFSLTLY
€51 67 SLEO LL'T 96 L'18 09%°€ 1dax €1-21 TION 00TSSTOSTHSLTLY
€51 1’9t LEEO 10°€ L66 €06 086°C €1-71 TTION 001SSTOSTHSLTLY
ISt 6y LEEO 98'C 856 €01 0v0°€ ZI-11 TTON 001SSTOSTHSLTLY
8yl 01 ¥TE0 6T 96 811 098°C 11-01 27ION 001SSTOSTHSLTLY
al 0TS 80€°0 ¥8'C 06 611 0S9°C 01-6 TION 001SSTOSTHSLTLY
34 €'8f 10€°0 66'C 0L6 011 08L°C 6-8 TTON 001SSTOSTHSLTLY
¥S1 6'CS 20€°0 08'C 886 0z1 006°C 8-L TTON 001SSTOSTHSLTLY
ovl Sop €67°0 89'C €16 601 00T°€ L-$'9 TTION 001SSTOSTHSLTLY
Wi 9% €0€°0 167C 8€6 801 0v8°C $'9-9 TION 001SSTOSTHSLTLY
Stl €0S S0€°0 68'C 9L6 €Il 017°€ 9-5'S T7ION 001SSTOSTHSLTLY
SS1 8°0S v0€°0 $8'C 000°T il 0vs‘c $'S-S TTION 001SSTOSTHSLTLY
8yl 0’8 ¥67°0 6T 020°T 11 0L8°C $-S'v TION 001SSTOSTHSLTLY
SS1 L'0S ¥8T°0 v6'C 686 €Il 0v6°C S'v¥ TTON 001SSTOSTHSLTLY
8yl SIS 8LT0 v8'T €66 801 0vLT b-$'€ TTION 001SSTOSTHSLTLY
6€1 8Ly 997°0 98'C 956 8'96 0v8°C $'€-€ TION 001SSTOSTHSLTLY
Wi 'Ly 6570 06'C 756 0'L6 01S°C €-$'T TTON 001SSTOSTHSLTLY
43 '8¢ 0220 LT LS8 0’18 0S6°C dnp ¢'z-7 TION 00TSSTOSTHSLTLY
Wi LT 8€T°0 €8T €6 0'v8 096°C ST-TTTION 001SSTOSTHSLTLY
¥S1 I'Ly €00 v6'C $96 1'26 009°C -S'1 TION 001SSTOSTHSLTLY
¥l L'9% $€T0 66'C 6v6 v'16 0LY'T S'1-1 T7ION 001SSTOSTHSLTLY
¥l 8Ly $TT0 06'C 8€6 $'26 09°C 1-5°0 T7TON 001SSTOSTHSLTLY
1 v 8€T°0 96'C 8€6 1'26 0SLT $'0-0 TION 001SSTOSTHSLTLY
(6/61) (6/61) (6/61) (6/61) (6/61) (6/67) (6/61) ai PP Qi uoners
wniwoay ljeqo) wniwpe) Eq.____>._wm wnueg oluasiy wniuen

panuniuod-uIseg JoAlH UOYNA ‘@XeT %9810 UeloN 10} s)nsai Buliod Juswipss "2g alqel



16

1'9¢ v'ie 908 010C L'Y9 600 1’66 A1 €1-21 TION 001SSTOSTYSLTLY
S'LE 0'Ce 708 0Ts‘T 6'89 e€ro £66 1dor €1-21 TION 001SSTOSTYSLTLY
6'6¢ (a3 18 086°C 9vL LT0 01 €1-C1 T7ION 001SSTOSTYSLTLY
L'6E 8¢ 'S8 09T°¢ I'eL 810 801 CI-11 T7ION 001SSTOSIYSLTLY
7' 0r €LE 868 0SLE 0'8L o €6¢C 1T-01 T"ION 001SSTOSIYSLTLY
9'6¢ 9¢ 898 086°¢ 0'6L o 601 01-6 T'ION 001SSTOSIYSLTLY
8'LE 9've 818 09%°¢ 7oL 61°0 01 6-8 TION 001SSTOSIYSLTLY
[874 6'S¢ 968 076°¢ 8 VL 170 801 8-L TION 001SSTOSTYSLTLY
eLE 6'C¢ S'6L 089°¢ ¥'oL - - 6'L6 L-$'9 T'ION 001SSTOSTYSLTLY
7'9¢ [ 43 €08 0LLE I'IL - 066 §°9-9 TION 001SSTOSTYSLTLY
7'6¢ 9°¢¢ 0°68 068°¢ 8'SL 61°0 SOl 9-¢'S T'ION 00ISSTOSTIYPSLTLY
80% 1 4% 9°¢8 080°S SCTL 61°0 SOl G'6-¢ TION 001SSTOSIYSLTLY
1'0¥ 0S¢ 18 06t°S 1'9L 61°0 L'86 S-S'v T'ION 001SSTOSIYSLTLY
oy (443 P8 0€L%9 S'SL 0C0 66 Sy TTON 001SSTOSIYSLTLY
£6¢ [343 6'178 orL‘9 0vL 81°0 001 ¥-6°¢ TION 001SSTOSIYSLTLY
I'LE cee 18 0819 9'0L LTO 0'86 §'¢-¢ TION 001SSTOSTYSLTLY
v'LE 8'1¢ 6'8L 0SL'S 0'¢L 81°0 L'T6 €-SCTION 001SSTOSTYSLTLY
4% 1'9¢ 0'1L 00LY SS9 - - 9’18 dnp ¢'2-2 TION 001SSTOSTYSLTLY
L'LE £8C SSL 00T°S £69 LTO 7’68 SC-CTION 001SSTOSTYSLTLY
£ '6C VLL 0LT'S €L LTO L8 ¢-S'1 TION 001SSTOSIYSLTLY
1'ec 6'0¢ 89L 056y L LTO 06 S'1-1 T7ION 001SSTOSIYSLTLY
6'8¢ 0'1¢ 9'8L 0Et'S v'TL LTO £68 1-6°0 T"ION 001SSTOSIYSLTLY
£6¢ L'0g SSL orS‘y 9'LL LT0 9'C6 S'0-0 T'ION 001SSTOSTYSLTLY
(6/6M) (6/6M) (6/6M) (6/6M) (6/67) (6/67) (6/67) ai pied ai uonels
wnipuess pea 19%9IN asauebuep wniyy Ainasapy 1addoy

panuniuod-uIseg JoAlH UOYNA ‘@XeT %9810 UeloN 10} s)nsai Buliod Juswipss "2g alqel



6

L1 09T 9S1 I ¢1-21 TTON 001SSTOST¥SLTLY
081 192 0S1 1dar €1-21 TION 00TSSTOSTHSLTLY
981 192 ovl €1-21 TTION 001SSTOSTHSLTLY
61 LST wi ZI-11 TTON 001SSTOSTFSLTLY
124 0ST Stl 11-01 T7ION 001SSTOSTHSLTLY
961 9T 6€1 01-6 TION 001SSTOSTHSLTLY
681 €hC 6€1 6-8 T TON 001SSTOSTHSLTLY
00T 997 sel 8-L TTON 001SSTOSTHSLTLY
181 She <1 L-$'9 TTION 001SSTOSTHSLTLY
81 we 621 $'9-9 TION 001SSTOSTHSLTLY
€61 €5T wl 9-5'S T7ION 001SSTOSTHSLTLY
861 SLT 7l $'S-S TTION 001SSTOSTHSLTLY
061 79¢ €€l $-$'v TTON 001SSTOSTHSLTLY
061 e €€l $'v-v TTON 001SSTOSTHSLTLY
061 85T Stl b-$'€ TTION 001SSTOSTHSLTLY
6L1 0ve 8t1 $'€-€ TTON 001SSTOSTHSLTLY
9L1 LT 8t1 €-$'T TION 001SSTOSTHSLTLY
91 9z 8t1 dnp ¢'z-7 TION 00TSSTOSTHSLTLY
891 854 LST ST-TTTION 001SSTOSTHSLTLY
LL1 e 24l -S'1 TTION 001SSTOSTHSLTLY
9L1 65T LET S'1-1 TTION 001SSTOSTHSLTLY
LLT 197 8t1 1-5°0 T7ION 001SSTOSTHSLTLY
081 99 9¢1 $'0-0 TTON 001SSTOSTHSLTLY
(6/61) (6/67) (6/61) ai PP al uoners
ouiz wnipeuep wniuoas

panuniuod-uIseg JoAlH UOYNA ‘@XeT %9810 UeloN 10} s)nsai Buliod Juswipss "2g alqel



€6

S 69°0 YTy 6-8 1"ION 001SSTOSI¥SLTLY
€8'C S0 8¢ L-S'9 T"IDN 001SSTOSIYSLTLY
£8°C 90 6T'¢ 9-¢'S I"IDN 001SSTOSIYSLTLY
98°'C 610 Sgee S-¢'v 1"ION 001SSTOSIPSLTLY
86'C 340 Iv'e St 1"ION 001SSTOSIPSLTLY
6L'C S0 y1'e $-S°¢ T"ION 001SSTOSTYSLTLY
06'C 010 0¢'e ¢'¢-¢ I"ION 001SSTOSTYSLTLY
16T LEO 8CT'¢ €-ST I"ION 00TSSTOSTYSLTLY
403 €6'1 S ST I"ION 001SSTOSI¥SLTLY
0T’¢ w0 9'¢ -1 T"ION 001SSTOSI¥SLTLY
6¢°¢ 01°C ¥8'¢ S1-1 I"ION 001SSTOSTPSLTLY
ILe 98°'C (45 4 [-6°0 I"ION 001SSTOSIPSLTLY
65°¢ €Sl 6'¢ $'0-0 I"ION 001SSTOSI¥SLTLY
% ‘uog.led % €09 % ai pivi4 aij uonels
ojuebio +?0D se ‘uoqied  ‘uoqgJed |ejol
ojuebiou|

panuniuod-uIseg JoAlH UOYNA ‘@XeT %9810 UeloN 10} s)nsai Buliod Juswipss "2g alqel



149

or> 01> 01> v'cd 01> 01> yed $'0-0 T"ION 00T1SSTOSTHSLTLY
(6x/61) (Bx/6M) (Bx/6M) (Bx/6M) (Bx/6) (Bx/6) (6%/61) aipield al uonels
aualAd-jAylaw-| sJawosl| sJawosl| aualfd auayjueion|q sJawos| auaJyueuayd
8LL-vD 8L1-€0 8.1-20 -lAyaw-|
76d 01> 9'vd 01> 01> 0€d 01> $'0-0 T"ION 00TSSTOSTHSLTLY
(ST) (6%/61) (6%/6M) (63/6M) (ST:R) (6%/61) (63/6m) ai PR ai uonels
siawosl auaiyjueuayd auaoeiyjue siawosl auaoelyluy aualy} aualon|4
8L1-1D -ausjAylow-g‘y -lAylew-g 821-50 -ueuayd -H6-1Aylew-|
01> 1'Ld 01> 09> 01> 01> S'0-0 T"TON 00T1SSTOSTHSLTLY
(B>/67) (6>/67) (63/61) (63/61) (63/61) (63/61) aipRiA al uonels
siawosl 8ZL-vD auaion|4-H6 auajeyydeu sJawWos! 8Z1-€D auay} ausjeyiydeu
-Ayewi-9‘e‘g -ydeusoy -lAyrowip-g‘L
01> 80¢ L'8T €9T 01> 01> 01> S'0-0 I"ION 001SSTOSTHSLTLI
(6%/6M) (63/61) (6%/6M) (6%/6M) (6%/61) (6%/61) (6%/6M) aipiRid ai uoners
ausjAy} sJaWos| auajeyydeu ausjeyiydeu ausjeyiydeu siawos! auajeyydeN
-ydeusoy 821-20 -lAydwip-9‘L -lAy1dwip-9‘g -1Ayre-g 82L-10

panuiuoo-uiseq JaAlY UOYNA ‘©XeT %8810 Ue|oN 10} s}nsai Buliod Juswipss

‘Lg dlqel



S6

01> 01> 01> 01> 01> $'0-0 T"TON 001SSTOSTYSLTLY
(B>/6) (B>/6) (B>/6M) (B>1/6) (B>/6) aipied ai uonels
auauo.0) sJawosl g5g-S) sJawos| sJawosl| sJawosl g5g-€d
822-G0 (A T4 0]
01> 01> 01> 01> 01> 01> 01> 4\ $'0-0 T"TON 00TSSTOSTHSLTLY
(B6x/6M) (Bx/61) (6x/61) (6x/6M) (63/67) (B>/671) (Bx/67) (6%/6M) ai PPl ai uonels
auaoeiyjue auaihAd-(p‘o auajiiad slawosl| sIawos| sIawosl| sIawosl| auajliad
-(y‘e)-ozuaqi@  -g‘c‘|L)-ouspu] -(1'y‘B) 82c-v0 2se-20 822-€0 2se-1o
-ozuag
199 ¥'1d 01> 01> 01> 01> 01> $'0-0 I"IDN 001SSTOSTHSLTLY
(B>1/61) (B>1/61) (B>1/67) (B>1/61) (B>1/61) (B>1/67) (B>/61) aipei al uonels
aualAd-(e)ozuag aualAd auayjuesonjy auayjueonjy sIawosl| SI9WOS] SJoWos|
-(a)ozuag -(®)ozuag -(q)ozuag 822-20 202-50 202-¥0
01> 01> 0'1d 1'zd 01> 01> 01> S'0-0 I"IDN 001SSTOSIHSLTLY
(6%/61) (ST) (Bx/61) (Bx/61) (B>/67) (Bx/61) (63/61) arpeA ai uonels
sJawWos| 822-19D SI2WOoSI 202-€D auasMiyon auadeiyjue siawosl sJawos| sJaWos|
-(e)zuag 8/1-60 202-20 20210

panuniuod-uIseg JoAlH UOYNA ‘@XeT %9810 UeloN 10} s)nsai Buliod Juswipss "2g alqel



96

9C'0 6’1l 880 6l°¢ LEO0 160°0 L-S'9 T'ION 001SSTOSTIVSLTLY
020 96°1 090 9T’y 970°0 001°0 -6°¢ T'ION 00ISSTOSTIVSLTLY
020 161 960 IL¢C ST0°0 8700 €-S'CTION 00ISSTOSTIVPSLTLY
LTO 081 50 80°¢ 200 00 ¢-S'1 T'ION 00ISSTOSTIYSLTLY
"A9p PIS | (6/wdp) "A9p 'PIS | (6/wdp) "A9p 'PIS | (6n2d) aipiei4 ai uonels
‘Ajurepaoun ‘gge-ed ‘Aurepaoun ‘oLe-ad ‘fjurepaoun LE1-SD
9¢c-ed 0lec-ad LEL-SD

panuniuod-uIseg JoAlH UOYNA ‘@XeT %9810 UeloN 10} s)nsai Buliod Juswipss "2g alqel



L6

08L 008°01 0v0°6 00€°€1 008°€E 00L°CTI 00L°T9 61-81 TTN'T 000EFEPPI8T0ES9
188 008°TT 00¥°01 008°€1 001°9€ 00T°CT 00L°€9 81-L1 TTN'T 000£FEPPTST0ES9
8 008°01 0L1%6 00L°€1 001°€E 000°C1 000°19 L1-91 TINT 000£FEPPI810£S9
658 008°11 001°01 00L°€1 0067€ 008°C1 00149 91-S1 TTA'T 000£FEPPI810£S9
26 00€°11 00€°01 008°C1 007°9€¢ 0071 00849 SI-bT TINT 000£FEPPI810£S9
b16 0011 00201 00S°€1 000°9¢ 00LC1 00629 PI-€1 TTNT 000£FEPPI810£S9
188 000°C1 00S°01 00T¥1 00L°SE 006°C1 007°99 €1-71 TINT 000£FEPP 181059
698 00€°C1 005°01 0001 00S°S€ 000°€1 006°S9 ZI-11 TINT 000£FEPPI810£S9
826 000°C1 00L°01 006°€1 00L°9€ 009°C1 006°€9 11-01 TTAT 000£FEPP 181059
106 0021 009°01 008°€1 007°9€¢ 000°€T 00679 01-6 TTA'T 000£FEPPTST0ES9
1LL 062°L 08€°9 008°C1 00€°€€ 00€°T1 007°9S 68 TTIN'T 000£FEPPTST0ES9
878 009°T1 00L°6 009°€1 009°%€ 008°C1 009°€9 8-L TTIN'T 000£FEPPI810£S9
888 000°T1 0266 00S°€1 007°9€ 00¥°C1 007°€9 LS9 TTN'T 000£FEPPI810£S9
1LL 081°L 059 00811 009°S€ 00€°11 000°9S $'9-9 TINT 000£FEPPI810£S9
ISL 008°01 0L 00€°€1 008°1€ 009°11 005°8S 9-5'S TTN'T 000£FEPP 181059
9t6 006°11 009°01 006°€1 00€°LE 008°C1 001°59 §'6-S TINT 000£FEPP 181059
76 0011 007°01 001%1 001°8€ 00T°€1 00199 S-$h TINT 000£FEPP 181059
LS8 008°1T 00201 006°€1 001°9€ 009°C1 009°59 Sbb TINT 000£FEPFTST0ES9
0S8 008°TT 086°6 0001 000°9€ 00€°CI 00L%9 b-$'€ TTNT 000£FEPPTST0ES9
€L 001°C1 0L1%6 00T¥1 00¥°CE 00¥°C1 009°19 §e-€ TINT 000£FEPPI810£S9
£€6 00L°T1 009°01 00L°€1 001°8€ 000°€1 00€%9 ST TTINT 000£FEPPI810£S9
€96 008°11 00S°01 0001 007°6€ 00€°€1 00549 STTTINT 000£FEPPI810£S9
00°1 00S°11 009°01 008°C1 000° 1+ 00L¥1 00649 ST TINT 000£FEPP 181059
020°1 00611 00201 001%1 000°8€ 00T°€1 008°C9 S1-1 TINT 000£FEPP 181059
06€°1 005°01 000°01 00LT1 000°SH 009°0C 005°6S 1-6°0 TTNT 000£FEPP 181059
(6/67) (6/67) (6/67) (6/67) (6/67) (6/67) (6/67) ai PR al uonels
snioydsoyd wnipos wnisaubepy wnissejod uoJ| wnoe) wnuiwnpy

[wead 1od aynurnu 1od suoneidayuisip ‘3/udp ‘uoreiarop

paepue)s ‘Aop ‘p3s ‘wead 1od sorn)oord ‘310d fueyy ss9] > ‘parewnsy ‘g ‘weadolny 1od weioomnu ‘By/3r 9reU0qIRd QD ‘OPIXOIJ U0qIR) 0D SI9N0U () 03 S () JO dop 2100 B soyyus1s
«5°0-0,, o1dwrexo 10§ ‘TRAIIUI 2109 Y} ST [ "TIA'T SMO[[OF e} [BAIIUI 3B QUIDIPIA [N JB P[0 2109 IsI1J “, [ "TIN'T,, ‘BIep ou ‘-- dyeorjdar “jdor ‘wresd 1od werSoromu ‘3/81 ‘s193owr G*() 03 s19)oW
0 Jo ypdap 2105 © sayyusIs G '0-(0,, 2[durexs 10 [eAIRIUI 2109 ) ST 7 TIN'T SMO[[O] JB} [BAIUI ¢ e SUIOIPIIA NI 18 PRJO[[09 2100 Pu0d3s . 7 TINT,, Ioqunu Uonesynuapt a41s SHSN ‘gl uonels]

uiseg JoAlY UOMNA ‘OXeT suIIpa|A 81T Joy synsal Bullod Juswipas °gg alqel



86

6'9L 981 T€L°0 S6'1 1€8 0'LE 0T 61-81 ¢ TN'T 000E7EPFI8T0ES9
9'08 0’81 ¥9L°0 L6 178 €6¢ 0LTY 81-L1 TTN'T 000€PEFFT8T0ES9
Q€L L YIL'0 L8] 0S8 TLE 018°¢ L1-91 TTINT 000EPEPHT8T0ES9
L'8L 8Ll 91L°0 90'C 878 €6¢ 0S6°€ 91-ST TTINT 000EPEFHT8T0ES9
008 761 ¥6L°0 50T 0£8 6’1 ovT'y ST-v1 TTNT 000€7EFFT810€S9
6L 961 1280 50T 1€8 ¢y 0€1'y PI-€1 TTINT 000€7EFF1810€S9
0'6L L8l 11L°0 67T 18 8'8¢ orl‘y €1-71 TTAT 000€7EFFT810ES9
L'6L 7’81 €7L0 20T €8 8'6€ 07Ty -1 TINT 000€7EFFT810€S9
0'6L 881 6vL°0 07T €18 S 001 11-01 TTA'T 000EPEFFT8T0ES9
08 78l 91L°0 50T 028 L'8€ 066°€ 01-6 TTN'T 000€PEPFT8T0ES9
0L 6L 828°0 b8l 668 6'SE 085°¢ 6-8 TTN'T 000EPEFHT8T0ES9
8°GL L SH9°0 61 €z8 pee AR 8-L TTN'T 000EPEFHT8T0ESI
8'9L 6'81 SSL°0 01'C 118 T6€ 0€1'y L-$'9 TTINT 000€7EFHT810€S9
0'€L 1’61 908°0 L9 918 '8¢ 0£s°€ $'9-9 TTAT 000€7EFFT810€S9
9'69 991 #79°0 06'1 028 9'1¢ 0r8°c 9-6'S TTINT 000€7EFFT810€S9
6'8L 61 L9L°0 91'C €18 €0y 0ST'y $'6-S TTAN'T 000€7EFFT810€S9
08 00T $6L°0 0€'C 0v8 oy 061 $-$'v TTNT 000€PEPFT810ES9
6'C8 6Ll 689°0 80'C €r8 €'se 09"t Sbv TTNT 000€PEPFT8T0ES9
6'SL 8Ll £€69°0 50T 1€8 8'6¢ 010 b6 TTINT 000EPEPHT8T0ESI
1'69 'Sl €S0 50T S8 1'6¢ 0L6°€ $'e-€ TTNT 000EPEFHT8T0ES9
108 881 LYLO 87T 8 L'6€ 00S‘t €-$'T TTNT 000EPEPHT8T0ES9
9'6L 761 8SL°0 80°C €r8 Cp 06Tt STTTTINT 000€7EFFT810€S9
8'LL 881 96L°0 1 0£8 8°0S 098°¢ ST TINT 000€7EFF1810€S9
Q€L 0’81 L6L°0 61 9¥8 8Ly 0v6°€ $1-1 TTAT 000€7EFF1810€S9
€yL LL $9L°0 20T 16L 7's8 010t 1-6°0 TTNT 000€7EFF1810€S9
(6/67) (6/61) (6/61) (6/61) (6/67) (6/61) (6/67) aipRiA al uoners
wniwoay) ljeqo)d wniwpe) ED___>LQm wnueg oluasiy wniuejy |

panuiuod-uiseg JoAlH UOYNA ‘©)eT] suIDIpaN 9|1 o} sinsal Buliood Juswipes "gg ajgel



66

0wl S0t 6'1¢ 98¢ 8C¢ 600 9% 61-81 T"'INT 000€vEP1810€S9
7ad! S'1c 0'¢e SLS 8°¢¢ LO0 £'ee SI-LT T'INT 000€vEP1810€S9
Vel 861 (X113 (449 I'ee LO0 yee L1-91 T'IN'T 000€vEP1810€S9
€l L6l (43 LYS se LO0 14 91-ST T"'IN'T 000€vEP1810£S9
Cad! 9°0C (43 186 1'9¢ 800 TLE SI-v1 TTNT 000€vEPPI810ES9
8vI [ 6'¢E 8¢ L9¢ 60°0 €LE VI-€1 T7TNT 000€vEPPI810ES9
vl €0¢C e 99¢ 0'9¢ 90°0 8¢ €1-C1 TTTNT 000€vEPPI810€S9
Syl 00T ee 09¢ 9¢ LO0 €LE CI-1T T7INT 000€vEPI810€S9
97l 0T gee 08¢ 8°9¢ 10 ¥'Se I11-01 T INT 000€vEP1810€S9
9vl 0c 6'C¢ 81S L'9¢ L00 8'8¢ 0l-6 TTN'T 000€vEP1810€S9
0¢l 9'CC 0'¢e 6€¢ 0¢ - I'1té6 6-8 TIN'T 000€veP1810€S9
8¢l el v'ie 6v¢ 0ve 80°0 6'LE 8-L TTN'T 000€vEP1810£S9
€vl 9°0C 0ve 18¢ 8'6¢ 10 L'GE LS9 TTN'T 000€vEPPI810ES9
el I'1e 0ve 209 8'6¢C 10 6'SY G9-9 TTN'T 000€vEPPI810ES9
LTl L8l £6C 0cs ¥7'Ce LO0 9'v¢ 9-¢'S TTINT 000€vEPI810€S9
8Vl 90T 0ve 709 9'9¢ LO0 1'9¢ §'G-S TTNT 000€vEPI810€S9
0°Sl 8°0¢C 'S¢ €9 v'LE L00 S'6¢ S-Sv TN 000€vEP1810€S9
7ad! 0t 9'Ce (39S 6'S¢ 90°0 LTy Sy TN 000€vEP1810€S9
I'vl 0t 8'1¢ €SS §'¢e L00 0'6¢ v-¢°¢ TTNT 000€vEP1810€S9
6'Cl €LI 6'LC ¢ls S¥43 90°0 S'6C Se-€ TINT 000€vEP1810£S9
9v1 6'0C gee 109 0°LE 80°0 £'se €-STTTNT 000€vEP1810€S9
Cad! 8°0¢C 6'¢E 679 S'LE 90°0 9¢ ST-CTTTINT 000€vEPPI810ES9
8Vl 8°0¢C 6'v¢ S79 €LE 80°0 S'6¢ ST TTINT 000£vEPPI810€S9
Lel L'1¢C 8°0¢ L09 9'v¢E 80°0 0'Cs SI-1 TTNT 000€vEPI810€S9
9°¢l 661 L'TE L08 9'6¢ 80°0 1343 1-6°0 T"IN'T 000€vEPI810ES9
(6/6M) (6/6M) (6/6M) (6/6M) (6/67) (6/67) (6/67) aipied ai uonels
wnipuess pea 19%9IN asauebuep wniyy Ainasapy 1addoy

panunuod-uIseg JoAlH UOYNA ‘©)eT] suIDIpalN 9|1 o} sinsal Buliood Juswipes "gg ajgel



001

991 111 L81 61-81 T TN'T 000E¥EFPT810ES9
LST 0z1 881 8T-L1 TTN'T 000E¥EFPT810ES9
8yl 011 081 L1-91 TTINT 000EPEFPT8T0ES9
0ST il 6L1 91-ST TINT 000EYEFPT8T0ES9
91 rad 181 ST-v1 TTNT 000E7EFPT810£S9
91 021 LLT PI-€1 TTNT 000E7EFPT810£S9
ISt 811 81 €1-71 TTNT 000E7EFFT810£S9
€51 021 981 -1 TINT 000E7EFPT810£S9
LST 0z1 9L1 11-01 TTA'T 000EYEFPT810ES9
951 0z1 8LI 01-6 TTN'T 000E7EFPT810ES9
061 901 181 6-8 TTN'T 000EYEFPT8T0ES9
ISt 48 881 8-L TTN'T 000EPEFHT8T0ES9
8S1 811 1L1 L-S'9 TTNT 000E7EFFT810£S9
891 801 €L $'9-9 TTNT 000E7EFPT810£S9
ov1 201 8LI 9-6'S TINT 000E7EFPT810£S9
6S1 611 9L1 $'S-S TTINT 000E7EFPT810£S9
891 ad 9L1 S-Sy TTINT 000EYEFPT810ES9
ST 0z1 81 Svv TTNT 000E7EFPT810ES9
ISt STT 181 b-S'€ TTINT 000EYEFPT8T0ES9
43 €01 €61 S'¢-€ TTINT 000EYEFPT8T0ES9
LST 0zl LLT €-$'TTTNT 000EPEFHT8T0ES9
6S1 4! 6L1 STTTINT 000E7EFPT810£S9
891 811 vL1 ST TINT 000E7EFPT810£S9
0L1 011 €81 ST-1 TTNT 000E7EFPT810£S9
91 011 €L 1-6°0 TTN'T 000E7EFPT810£S9
(6/61) (6/67) (6/61) ai PP al uoners
ouiz wnipeuep wniuoas

panunuod-uIseg JoAlH UOYNA ‘©)eT] suIDIpalN 9|1 o} sinsal Buliood Juswipes "gg ajgel



101

S6'L €0°0 86'L 61-81 I"TN'T 000€vEPPI810€S9
S8'L S00 06'L L1991 T"TN'T 000€rEPPI810€S9
69°L S00 vL'L SI-¥1 T"TINT 000€rEPPI810€S9
L6'L $0°0 10’8 €I-C1 T"INT 000€rEPPI8T0ES9
IS°L S00 9¢°'L I1-01 T"TN'T 000€rEPPI8T0ES9
L6'L S00 0’8 6-8 I"TIN'T 000€vEPPI8T0ES9
SP'8 ¥0°0 61’8 LS9 T"TNT 000€vE€PPI8T0ES9
09°L ¥0°0 y9°L 9-¢'S "IN 000€vEPPI810€S9
61'L €0°0 L S-Sv I"TN'T 000€vEPPI810€S9
06'L ¥0°0 Y6'L Svv 1"TN'T 000€rEPPI810€S9
169 ¥0°0 $6'9 PS¢ "IN 000€rEPPI810€S9
IL°L S00 IL’L SE-€ T"INT 000€rEPPI8T0ES9
S'L $0°0 9¢°L €-STITNT 000€rEPPI8T0ES9
91°'8 00 0T'8 STTITNT 000€vEPPI8T0ES9
9’8 S00 168 CTSTTTNT 000€v PP I8T0ES9
8T8 w0 LE8 SI-1 I"TN'T 000€vEPPI810€S9
LO'8 810 118 1-6°0 T"TN'T 000€vEPPI810€S9
'8 €0 168 S0-0 I"TN'T 000€rEPPI810€S9
% ‘uog.led % €00 % ai pivi4 aij uonels
ojuebio +?0D se ‘uoqied  ‘uoqgJed |ejol
ojuebiou|

panunuod-uIseg JoAlH UOYNA ‘©)eT] suIDIpalN 9|1 o} sinsal Buliood Juswipes "gg ajgel



01

ST> ST> ST> ST> ST> ST> ST> SI-T T"TINT 000£VEPPTI8TOESY
or> or> 0€d or> 01> 6'6d 01> dop 1-6°0 T"TN'T 000V EPPT8T0ESY
01> 01> red or> or> or> 01> 1-S°0 T"TN'T 000V EPPT8T0ES9
0> 0> 0> 0> 0> 0> 0> S0-0 T"TIN'T 000€VEPPI810£S9
(6x/6M) () (6%/61) (6x/61) (6%/61) (6x/6M) (6%/6M) ai PRl ai uonels
‘siawosl SIaWos!| aualild auayjueion|q sJ2Wos| auaiyjueuayd siawos! 8/1-1D
8L1-vD 8/1-€D 8/1-2D -lAyrow-|
ST> ST> ST> ST> 8014 T0$ ST> SI-T "IN 000EYEPFISTOES9
01> 01> 01> or> 1’01 9'9% or> dop 1-6°0 T"TN'T 000V EPPT8T0ESY
01> 01> 01> 01> s8d |X3% 01> 1-S°0 T"TN'T 000€VEPFI810£S9
0> 0> 0> €94 €8d 1'6¥ 0> $0-0 T"TIN'T 000€VEPF1810£S9
(63/61) (6x/67) (6>/67) (63/61) (Bx/61) (B>/67) (63/61) arpeA ai uonels
auaiyjueuayd ‘auaoelyjue siawosl| auad auaiy} auaion|4 sJ2Wos|
-ausjAylow-g‘y -lAylow-g 821-50 -eayjuy -ueuayd -Hé-1Aylew-| 82L-v0
1'Ld SI> 001> SI> ST1> ST> SI-T T"INT 000EFEFFI8T0ES9
094 01> 06> 0r> 01> 01> dnp 1-6°0 1" IN'T 000EFEFFI8TOES9
1’94 01> 09> 01> 01> 01> 1-S°0 I"TN'T 000£VEFF1810€S9
¥'6d 0> 001> zo1d 0> 0> $0-0 T"TN'T 000£VEPF1810€S9
(Bx/67) (63/61) (B3/61) (B3/61) (B>/671) (B3/61) ai pield ai uonels
auaion|4-H6 auajeyydeu SIoWosI 8Z1-€9 auayy auajeyydeu auajAy}
-lAylew-9‘e‘g -ydeuaoy -lAyrewip-g‘L -ydeuaoy
6TY €0S we SI> €o1d SI> SI-T "IN 000€FEPPI1810€S9
€0¥ 6'%¢ 1443 01> 6’11 L'14d dnp -0 T"TN'T 000£7EP1810ES9
99¢ €or 88T 01> 01> 01> 1-6°0 T"TIN'T 000€7EP18T0ES9
81t 'y 80¢ 0> L'6d 0> S0-0 T"TIN'T 000€7EPPTI8TOES9
(B3/61) (Bx/67) (6%/6M) (6%/6m) (6%/6M) (63/6m) ai PR ai uonels
sJawosl auajeyydeu ‘auajeyydeu auajeyydeu sIawos]| auajeyydeN
821-20 -lAyrewip-9‘| -lAylewip-9‘g -1Ay1e-g 821-10

panunuod-uIseg JoAlH UOYNA ‘©)eT] suIDIpalN 9|1 o} sinsal Buliood Juswipes "gg ajgel



€0l

0¢> SI> SI> o> SI> SI> SI-T I"TIN'T 000€¥EPPI8T0ES9
01> 01> 01> o> 01> 01> dop 1-6°0 T"TN'T 000€VEPPTI8TOES9
01> 01> 01> o> 01> 01> 1-S°0 T"TN'T 000€VEPPTI8TOES9
0> 0> 05> 0> 0> Svd $0-0 T"TIN'T 000€¥EPI8T0ES9
(6%/6) (6%/6M) (6x/6M) (B6%/6M) (6%/6M) (6%/61) ai pield ai uonels
auauolio) siawosi siawosl siawosi sJiawosi auadelyjue
A TA14) 822-90 2sevo 252-€0 -(y‘e)-ozuaqiq
ST> SI> ST> ST> ST> ST> 06919 ST> SI-T "IN 000€VEPPI8TOES9
01> 01> 01> 01> 01> 01> 90€°1d 602 dnp 1-6°0 "TN'T 000€¥EPPI8T0ES9
01> 01> 01> 01> 01> 01> 01¢1d 91 1-6°0 T"TN'T 000€¥EPPI8T0ES9
0> 0> 0> 0> 0> 0> ove1d TLd $0-0 I"TN'T 000€vEPP1810£59
(6%/61) (6%/6M) (6%/61) (6%/61) (6%/61) (6%/61) (6x/61) (6%/6M) aipiRi4 al uonels
auaiid ausjliad SI9WOS!| SI9WOoS!| SI9WOoS!| SI9WOoSs!| auajiad auaJAd
-(p‘2-g°2‘1) -(1'y‘6) 822-v0 25220 822-€0 2se-10 -(e)ozuag
-ouapuj -ozuag
SI> SI> SI> 6114 SI> SI> SI> SI-1 "IN 000€¥EP1810£S9
L'cd 01> 01> 0'6d 01> 01> 01> dnp 1-6°0 T"TN'T 000€¥EPPI8T0ES9
9'cd 01> 01> 01> 01> 01> 01> 1-6°0 I"TN'T 000€¥EPPI8T0ES9
ved 0> 0> 0> 0> 0> 0> S0-0 T"TIN'T 000€VEPPTI8TOES9
(B3/61) (63/61) (63/61) (B3/61) (63/61) (63/61) (B3/61) ai piRiA al uonels
auaihd-(a)ozuag auayjuelonyy auayjuesonyy siawosl siowosl siawosl siawosl
-()ozuag -(q)ozuag 822-20 202-50 2020 822-10
ST> ST> ST> ST> ST> ST> ST> SI-T T"TINT 000€VEPPTISTOES9
01> 01> 01> 01> 01> 01> 01> dop -0 1" TN'T 000€¥EPPISTOES9
01> 01> 01> 01> 01> 01> 01> 1-S°0 1"TN'T 000€¥EPPI8TOES9
0> 0> 0> 0> 0> 0> 0> $0-0 I"TN'T 000€¥EPPI8T0ES9
(B>1/6r1) (6>1/6) (6>1/6r) (B>1/6r1) (B>1/6r1) (B>1/6r1) (B>1/6r) arpeiA ai uonels
siawosl ‘auashiyn ‘auaoeuyjue ‘slawosl siawosl siawosl auaiAd
202-€0 -(e)zuag 8/1-6D 202-20 20210 -lAyrew-|.

panunuUoo— uiseq JaAlH UOYNA ‘©3eT] auldIpalA 9T 10} s)nsai Buliod Juswipss "8g alqel



141!

61°0 €61 S0 oL'e €00 60%°0 01-6 TTN'T 000€¥EPPI810€S9
81°0 80°C 8%°0 8L'¢ €00 8¢V'0 6-8 T'IN'T 000€¥EPPI810€£S9
£€C0 00T $9°0 129 % 6£0°0 1S€°0 8L T'TN'T 000EVEVYIBIOESI
Al S1'C 89°0 69°C w00 09¢°0 LG9 T'TN'T 000EVEVYI8I0ESI
(44 01'¢ 650 80°¢ S€00 ¥Ze0 9-¢'¢ T'INT 000EVEPPI8I0ESI
0T0 80°C ¢so 16°¢ £€0°0 S€0 S-S'v TTINT 000EVEPPI8I0ESI
61°0 16'1 050 ¥9°C 1€0°0 67¢0 Sv¥ TTNT 000EVEPPI810ESI
¥T0 10°C 080 S6'¢ LEO0 LOE0 7-6¢ TTNT 000EVEPPI8I0ESI
€C0 81'C S9°0 9I'¢ 6€0°0 06£°0 g€ TINT 000€¥EPPI810€S9
00 861 960 ILe 9¢0°0 9Ty 0 €S CTTINT 000€¥EPPI810€£S9
170 98°l £9°0 0L¢ 9¢0°0 20€°0 SCTTTTINT 000E¥EVYI8I0ESI
9T0 8L'1 96°0 6t w00 9Te0 ST CTTINT 000EVEVYI8I0ESI
9T°0 6Ll 10°1 79 €700 86T°0 SI-1 TINT 000EVEPPI8I0ESI
€0 L1I'C vl 0r'L 500 9y 0 [-6°0 T"INT 000EVEVYI8I0ESI
"A9p 'PIS | (6/wdp) "A9p 'PIS | (6/wdp) "A9p 'PIS | (6nod) aipiRi4 ai uonels
‘Ayurepraoun 9gz-ed ‘Aurepaoun olLz-ad ‘Aurepaoun LEL-SD
9cc-ed OlLe-dad LE1-SO

panunuUoo— uiseq JaAlH UOYNA ‘©3eT] auldIpalA 9T 10} s)nsai Buliod Juswipss "8g alqel



0

09¢°1 08L°¢ 0SS°C 08 00L°ST 0re6 009°82 L1-91 7101 008080SE€1010£09
09%°1 098°t 00€°€ 069t 009°ST 01L6 00L°0€ 1de191-61 7101 008080SE€1010£09
079°1 OLL'S 0r0'y 010°S 00€°91 00Z°01 008°C€ 1da191-61 71071 008080SET1010£09
0LS‘T 079°S 06L°€ 000°S 00291 000°0T 00€°CE 91-S1 7101 008080SE€T010£09
08T°1 099°¢ 08%°C 0€T'y 0091 0rs‘8 000°LZ ST-b1 ¢TI0 008080SE£T010£09
0LTT 00L°€ 019°C 061 0091 0v9°8 00S°LT PI-€1 70T 008080SE£T0T10£09
0£ET 00t 090°€ 09"t 001°ST 068°8 000°62 €1-71 7101 008080SE€1010£09
00€°1 081 000°€ 0SS‘y 00S°ST 00L'8 001°62 111 7101 008080SE€1010£09
01l 0v0°€ 00€°C 0r8°c 00SH1 099°L 00S+C 11-01 27101 008080SE€1010£09
081°1 0zL'E 099°C 08¢y 001°ST 060°8 008°92 01-6 7101 008080SE€1010£09
080°1 00L°C 0S1°C 019°¢ 00°ST 06€°L 00£°€T 6-8 T1OT 008080SET010£09
080° 066°C 0vT'e 0S9°¢ 00091 0LEL 00042 8-L TIO1 008080SET010£09
0TI 01LC 01€C 00S°€ 006°ST 0€L°9 00S°€T L-§'9 TTIOT 008080SE£T0T10£09
080° 0L9°C 002°C 0€£€'s 006°ST 089°9 005°CT $'9-9 I 008080SE£T0T10£09

066 08L°C 086°1 09L°€ 00S°ST 0169 00£°CT 9-5's 7101 008080SE€1010£09
0L0°1 0S¥°C 0L6°T 01T'€ 009°ST 00L9 00T°1C $'$-S T 008080SE€1010£09
0SI°l orT's 0vs‘C 01LE 001°91 0€T'L 00£+C $-$'v TIOT 008080SE€T010£09
ovI‘l 0rF'C 071°C 00T°€ 00L%1 098°9 00S°1C Svv TTIOT 008080SE€T010£09
091°1 099°C 097°C 07T's 007" %1 060°L 00212 p-S'€ TIOT 008080SE€T010£09
0LI‘T 08€°C 0v0°C ove's 00€ %1 0169 00702 $e-€ TTIOT 008080SE€T010£09
00T°1 07C°C 066°T 0L0°€ 00€ 41 0TI'L 00202 €-$T T 008080SE£T010£09
0zl 00€°C 06L°T ovb's 009°€T 0£69 00S°61 STTTIOT 008080SE£T0T10£09
06%°1 01€'s 0£9°C 0£s°€ 00L%1 071°8 001°CZ -S1T101 008080SE€1010£09
089°1 e 0S0°C 0Tr's 008°ST 0L0‘8 00761 ST1-1 77101 008080SE€1010£09
08L°1 or1‘e 026'1 098‘t 00T°L1 006'8 008°02 1-6°0 7101 008080SE€1010£09
0S0°C 072°C 000°C 07T'€ 009°CZ 0£T'8 008°91 $'0-0 TTIOT 008080SE€1010£09
(6/61) (6/61) (6/61) (6/61) (6/67) (6/67) (6/67) ai piRl ai uonels

snioydsoyd wnipos wnisaubepy wnissejod uoy| wnige) wnulwnpy

[wead 1od aynurnu 1od suoneidayuisip ‘3/udp ‘uoreiarop

paepue)s ‘Aop ‘p3s ‘wead 1od sorn)oord ‘310d fueyy ss9] > ‘pajewnsy ‘g ‘weaolny 1od weiSoomnu ‘By/3r 9reU0qIRd QD ‘OPIXOIJ U0qIR)) 0D SI0%U () 03 S () JO Ydop 2100 B soyytus1s

«§°0-0,, o[dwexo 10 ‘[RAIIUI 2109 Y} SI [T SMO[[O] Jey} [BAIIUI AT [BI0D) [NI'T J& PAJOJ[[0D 2100 ISI1J “, [ "TDT,, ‘B3ep ou ‘-- ‘jeordar “jdox ‘weid 10d weidoromu ‘F/3n ‘s1ojowt G'() 03

s1a)ou () Jo ypdop 2109 © SAYIUTIS ,G°0-(),, 2A[WERXD 10] [RAIDIUI 910D ) ST 7" TDT SMO[[0F Ty} [BAINUI ¢, O3B [20D) [NIT J& PA)I[[0D 2100 PU0I3s ., 7 T T,, J2qQUINU UONBIYIIUIPI IS SOS ‘d] uonels]

uiseq JaAlH UOYNA ‘@yeT [e0D) i 10} synsal Bullod Juswipes "6g alqel



901

8T vI'8 191 €9L°0 L6v 68'8 02Tl L1991 T1OT 008080SET010£09
€6 €0'8 09'1 LT8°0 9z¥ 09'8 0€T'1 1da191-61 7101 008080SET1010£09
€0¢ 67’8 191 988°0 LY L6'8 Al 1da191-61 7101 008080SET010£09
$6T 81'8 91 958°0 by 0L'8 06T°1 91-S1 7101 008080SE£T0T10£09
L'9T 95°L 69'1 659°0 WUy ¥8'L 001°1 SI-41 7101 008080SE€1010£09
8'LT 8Y'L 91 199°0 0St wL ovTl vI-€1 7101 008080SE€1010£09
9'8C p'L 19'1 I7L0 9% LY'L 0ST'1 €1-21 7101 008080SE€1010£09
6'8C 0L'L 09'1 £99°0 ats €L 00T°1 -1 7101 008080SE€1010£09
€9z €L A 165°0 0z €69 0v0°1 11-01 27101 008080SE€T010£09
I'LT IS, A 029°0 [£32 €L ovI‘l 01-6 711 008080SE€T010£09
$'9T 9L LS'T 095°0 96¢ 9°L 090°T 6-8 TTOT 008080SE£T010£09
192 wL €1 9190 L6€ s O11°T 8-L 7101 008080SE£T010£09
L'ST L6'L 8yl £09°0 09¢ 09'8 696 L-S'9TTOT 008080SE€1010£09
1'vC LTS o'l 919°0 zsg 8L'8 €68 $'9-9 7101 008080SE€1010£09
TSt €L 9¢'1 €19'0 SO or'8 L66 9-6's 7101 008080SE€1010£09
e 192 ST 1750 e L0'6 086 §'S-S T 008080SE€1010£09
'St L0'8 o'l 199°0 %33 vT'6 0S6 $-$'v IO 008080SE€T010£09
€€ 6L ST £9S°0 91¢ vLL 808 Sbv IO 008080SET010£09
87T aws pe'l 885°0 8z¢ WL €€ b-S'€ TIOT 008080SE£T010£09
9'¢T 97'L 6T'1 v0S°0 8¢¢ 659 96L Se-€ T 008080SE£T010£09
6'€T 7L vTl vLS0 sTE 859 618 €-$T T 008080SE€1010£09
9T 6v'9 61'1 687°0 9L€ 8t'S €z8 STTTIO 008080SE€1010£09
9'€T 169 ST1 6£9°0 8¥€ 18°S 958 ST TTIO1 008080SE€1010£09
S'€T LL'S 90'1 wso €9¢ 81°S 56 ST-1 7101 008080SE€1010£09
80T LL'Y 660 0rS°0 €Ly SL'S 88 1-6°0 2101 008080SE€1010£09
9'0T 9°S 1S6°0 810 0€€ L0'8 318 $0-0 TTOT 008080SET010£09
(6/61) (6/61) (6/61) (6/67) (6/61) (6/67) (6/61) ai PP al uoners
wniwoJay) ljeqo) wniwpe) ES___>‘_0m wnueg oluasiy wniuenl

panuUOo— uiseq JOAIY UOXNA ‘©XeT [e0) 91T 10} s)nsai Buliod Juswipss "6g alqel



LOT

199 CL'L 8'¢C 00¢€ YEL 600 9'¢¢ L1-91 TT1D01 008080S€1010£09
£€9°9 10°8 9°¢C LOE €16 - - 9'9¢ 1da191-61 77101 008080S€1010£09
91'L 0C'8 [ 4 Sl¢ 011 - - 8°9¢ TdRI91-61 77101 008080S€1010€09
9L9 8L 6'¢C 1443 L0l 010 L9¢ 9I-ST TTID1 008080S€10T0£09
619 I8°L L'TT 88¢C Cl'L 800 8'¢¢ SI-¥1 TT1071 008080S€1010€09
€9 STL 6'CC 98¢ oL'L 800 8°9¢ PI-€1 T7T1D01 008080S€1010£09
w9 8T'L €TC 10€ 088 0ro 0ve €1-C1 T7101 008080S€1010€09
9¢€9 LEL 0'¢C 86¢C S9'8 0ro 33 CI-TT ¢TI0 008080S€1010€09
209 Cl'L L'1¢C S8¢C 789 7o I've I[1-01 ¢ 1071 008080S€1010£09
SsT9 969 e 00¢€ CL'L 600 8¢ 01-6 77101 008080S€1010£09
6'S L69 0'ce 88¢C 89 cro 6'1¢ 6-8 C"101 008080S€1010£09
98°S or'L y'1c S6¢C 199 170 9'¢¢ 8-L TT1D1 008080S€10T0€09
98°S 76'9 6'1C ¥6¢C 689 0ro 6'0¢ L-§9TTDT 008080S€1010€09
99°¢ 999 (44 96¢C S¥'9 170 L0€ $'9-9 T I01 008080S€1010€09
43 9I'L 90T €8¢ 709 Lo 0'1¢ 9-6¢°¢ T1D1 008080S€1010€09
8¢S SL9 €1C 8¢ 9L'S Lo €0¢ §'6-¢TI01 008080S€1010€09
709 IL9 8°TC 8¢ 09°L 1o 8'¢¢ S-Sv 101 008080S€1010€09
8Y'S L9 0T LOE 09 o 33 Sy 101 008080S€1010€09
6€°S IL°L €0¢C c0¢ 1€9 €10 1'0¢ P-¢¢ TI01 008080S€1010£09
8¢S 969 0T 9C¢ 88°S cro L'TE Se-€TI01 008080S€10T0€09
124 8L9 6°0C (1153 65°S 7o 1'ec €-SCTTTIOT 008080S€1010€09
60°S 098 S6l 18¢ 70°S cro 7'0¢ ST-CTIO1 008080S€1010€09
LY'S L 86l 90¢ vI'L Lo 8°0¢ ¢S TTI01 008080S€1010€09
96’ 68°L 081 1443 (494 Lo 0'8¢C S 1-1 71071 008080S€1010€09
99y L8 LS1 10v 881 Lo €9 [-6°0 T71071 008080S€1010€09
09y 16°8 S91 06 1484 o €T §0-0C1ID1 008080S€1010£09
(6/6M) (6/67) (6/6M) (6/67) (6/6M) (6/6M) (6/6M) aipiRA ai uonels
wnipuess pea I949IN asauebuepy wniyyu Ainaiapy J1addon

panuUOo— uiseq JOAIY UOXNA ‘©XeT [e0) 91T 10} s)nsai Buliod Juswipss "6g alqel



801

el VLY 9p1 L1991 T1OT 008080SE€1010£09
LE1 $'8Y 6€1 1da191-61 71071 008080SE1010£09
34l $'0S 71 a1 91-61 7101 008080SET010£09
Il $0S ov1 91-S1 TIDT 008080SE£T0T10£09
S3 Ty wl SI-41 7101 008080SE€1010£09
0€1 sy €€l YI-€1 7101 008080SE€1010£09
13 sy €l €1-71 7101 008080SE€1010£09
1€l 8y 1€l -1 7101 008080SE€T010£09
el L'y Icl 11-01 27101 008080SE€T010£09
0zl 9'1¥ sz1 01-6 711 008080SE€T010£09
1cl v'op ST1 6-8 TTOT 008080SE£T0T10£09
LT1 I'ob LT1 8-L 7101 008080SE£T0T10£09
STI1 9'8¢ L'66 L9711 008080SE€1010£09
911 6'LE 0'66 $'9-9 7101 008080SE€1010£09
011 8'9¢ €Il 9-5's 7101 008080SE€T010£09
801 TLE 101 §'6-S TIOT 008080SE€T010£09
€11 $6¢ 601 $-$'v IO 008080SE€T010£09
801 8'9¢ 6'26 Svv T 008080SE€T010£09
L01 I'Lg v'S6 b-S'€ TIOT 008080SE£T0T10£09
€01 9'9¢ 0'S6 Se-€ T 008080SE£T0T10£09
101 €LE v'16 €-$T T 008080SE€1010£09
101 79¢ 001 STTTIN 008080SE€1010£09
901 6'8¢ 901 S 17101 008080SE€T010£09
$'T6 €se 011 $1-1 ¢TI0 008080SE€1010£09
6'SL €ze 8¢€1 1-6°0 2101 008080SE€1010£09
808 $ze 801 $0-0 TTOT 008080SET010£09

(6/67) (6/67) (6/61) ai PP al uoners

ouiz wnipeuep wniuoas

panuUOo— uiseq JOAIY UOXNA ‘©XeT [e0) 91T 10} s)nsai Buliod Juswipss "6g alqel



601

[ €0°0 [t 61-81 1101 008080S€1010€09
911 ¥0°0 911 L1991 171D 008080S€1010€09
! $0°0 ! SI-¥1 171071 008080S€T0T0€09
601 €0°0 601 €I-CI 171071 008080S€T0T0€09
901 €0°0 901 I1-0T T"TOT 008080S€T0T0E09
L01 €0°0 L01 68 I"IO1 008080S€T0T0E09
0l €0°0 011 LS9 T"IDT 008080S€1010€09
011 ¥0°0 0l 9-¢'S 1101 008080S€1010€09
Sl €00 1l S-Sv 1101 008080S€1010€09
911 €0°0 911 S+ 11071 008080S€1010€09
0Tl €0°0 0l PS¢ 1101 008080S€T0T0€09
€Tl €0°0 €Tl SE-€ 17101 008080S€T0T0€09
91 €0°0 9Tl €-STTTI0T 008080S€T0T0E09
LTl I1°0 LTl STTITIOT 008080SET0T0E09
6'Cl €0°0 6Cl ST IIDT 008080S€1010€09
el €ro el ST-1 1101 008080S€1010€09
6°¢l L1°0 6°¢l 1-6°0 I'"ID1 008080S€1010€09
L'yl (44 L'yl S'0-0 I"TO1 008080S€1010€09
% ‘uog.led % €09 % ai pivi4 aij uonels
ojuebio +?0D se ‘uoqied  ‘uoqgJed |ejol
ojuebiou|

panuUOo— uiseq JOAIY UOXNA ‘©XeT [e0) 91T 10} s)nsai Buliod Juswipss "6g alqel



0TI

€d 01> (417 01> 8'zd 01> CI-11 17101 008080SE1010£09
ST> SI> 0e> SI> €vd 8'6¢d 6-8 1101 008080SE1010£09
0e> 0e> 0S 0e> 0¢> 0e> LS9 11071 008080SE€1010£09
8'¢d 01> €9 01> 6'¢d 01> 9-¢'S 1101 008080SE€1010£09
6'C7d 01> LTS 01> red 01> Svv 1101 008080SE€T0TOE09
9'¢d 01> €8¢ 01> 01> 01> S'€-€ 11071 008080SE€T0TOE09
(B3/61) (6x/61) (Bx/671) (6x/61) (6x/61) (6x/6m) ai PRl ai uonels
aualon|4-H6 auajeylydeu siawosl 8ZL-€D auayy auajeyiydeu auajAyy
-lAyrpwin-9‘e‘g -ydeuaoy -lAywip-g‘L -ydeuaoy
1€C ¢8I 81 01> ] 01> CI-11 171071 008080SE1010£09
9LT 161 81¢C SI> 8'6d 9'zd 6-8 1101 008080SE1010£09
9¢S Sov 86¢€ 0e> ¢sd 6'vd LS9 11071 008080SE€1010£09
8¢ e 10€ 01> 811 1'ed 9-$'S 1101 008080SE€1010£09
86T 6'ST 8¢T 01> 0L I'ed Svv 1101 008080SE€T0TOE09
553 6'SC ELT 01> 06 01> SE-€ 10T 008080SE€T0TOE09
(B>1/67) (B>1/67) (B>1/671) (B>1/67) (B>1/67) (B>1/61) aipied ai uonels
slawosl 8g1-2d auajeyydeu auajeyydeu auajeyydeu SsIowos] auajeypydeN
-lAywip-9‘L -lAyrowip-9‘g -1Ayye-g 821-10

panuUOo— uiseq JOAIY UOXNA ‘©XeT [e0) 91T 10} s)nsai Buliod Juswipss "6g alqel



ITI

01> €9d €zd ced 194 01> 61 T 1101 008080SE1010£09
SI> SI> 6'vd I'sa 8014 s> e 6-8 1"101 008080SE€1010£09
0¢> 0¢> I'Ld 184 z9td 0¢> T L-S'9 11T 008080SE€1010£09
01> §'Ld ved I'vd L84 01> 764 96’ 1101 008080SET010£09
01> 794 6'd sed v'9d or> 1'84 S 17101 008080SET010£09
01> or> red sed 01> or> 0> $e-€ 10T 008080SET010£09
(6%/6) (6%/61) (6%/6) (6%/6M) (6%/61) (6x/6) (6%/6) aipiRid al uonels
sJawos| sJawos| sualfid suayjueion|4 sJowos| suaiyjueuayd sJawos|
8L1-¥D 8L1-€D 8/1-20 -1Ayzow-| 8/1-19
or> 0r> 01> 01> 1'vd 01> or> -1 1101 008080SE€1010£09
SI> s> s> €94 LA SI> SI> 6-8 1"101 008080SE€T010£09
0¢> 0¢> 0¢> 0'84 v'8d 0¢> 0¢> LS9 TTOT 008080SET010£09
or> 01> 01> or> or> 01> or> 9-6'S TIDT 008080SE€T010£09
01> 01> 01> 01> 0¢d 01> 01> SHv 17101 008080SET010£09
01> 01> 01> 01> 01> 01> 0g> $e-€ 10T 008080SET0T0£09
(b/61) (6/6M) (B1/61) (B1/61) (61/61) (B1/67) (B1/67) ai pieid ai uonels
auaiyjueuayd auaoe.iyjue Sl1aWos| auad auaiy} auaion|4 sJawosl
-auajAyjow-g'y -lAurow-g 821-50 -eayuy -ueuayd  -Hé-lAylow-| 8z1-v9

panuUOo— uiseq JOAIY UOXNA ‘©XeT [e0) 91T 10} s)nsai Buliod Juswipss "6g alqel



41!

01> 01> 01> 01> 01> 01> 01> TIFIT 17101 008080S£T0T0£09
red SI> SI> SI> SI> SI> SI> 6-8 11071 008080SET0T0£09
0¢> 0¢> 0> 0¢> 0¢> 0¢> 0¢> L-§'9 11071 008080S£T0T0£09
01> 01> 01> 01> 01> 01> 01> 9-6'S 11071 008080S£1010£09
01> 01> 01> 01> 01> 01> 01> Sy 171071 008080S€1010£09
01> 01> 01> 01> 01> 01> 01> Se€ 1101 008080S£T0T0E09
(B>/671) (B3/61) (Bx/611) (Bx/611) (Bx/671) (Bx/611) (Bx/61) aipieid ai uonels
aualAd auayjueionyy auayjuesonyy sJawosl| sJawosl| sJawosl| sJawosl
-(s)ozueg -(1)ozueg -(q)ozusg 822-20 202-60 202-¥0 822¢-10
01> €14 01> 01> 01> 01> 01> TI-I1 17101 008080S£1010£09
SI> SI> SI> SI> SI> 064 SI> 6-8 171071 008080S£T1010£09
0> 0> 0> 0¢> 0¢> 0¢> 0> L-$'9 17101 008080S£T0T0E09
01> 01> 01> 01> 01> 01> 01> 9-6'S 11071 008080S€T0T0E09
01> 01> 01> 01> 01> 01> 01> Sty 11071 008080S£T0T0£09
01> 01> 01> 01> 01> 01> 01> SE-€ 10T 008080S€T0T0E09
(Bx/61) (Bx/61M) (Bx/61) (By/B1) (Bx/B1) (Bx/B1) (Bx/61) aipieid dl uonels
siowios auasMiy) auaoelyjue siawosl sJawosl sJawosl aualAd
202-€0 -(e)zuag 8L1-60 202-20 202-19 -lAyrew-|.

panuUOO— uiseq JOAIY UOXNA ‘©XeT [e0)) 9T 10} s)insai Buliod Juswipss "6g alqel



el

01> 01> 01> 01> 01> 01> TI-11 17101 008080SET0TOE09
6'7d ST> ST1> SI> SI> ST> 6-8 171071 008080SET0TOE09
0e> 0e> 0e> 0e> 0e> 0e> LS9 17101 008080SET0TOE09
01> 01> 01> 01> 01> 01> 9-$'S 11071 008080SE1010£09
01> 01> 0r> 01> 01> 01> Sy 17101 008080SE1010£09
01> 01> 01> 01> 01> 01> S'¢€-€ 171071 008080SE€1010£09
(Bx/61) (63/61) (B>/67) (Bx/61) (Bx/611) (B>/671) aipiRid al uoneis
auauol0) SI9WOS| g52-SD siawosl sJawos| sJawos| auaoeiyjue
822-50 2se-v0 2se-€0 -(4'e)-ozuaqig
01> 01> 01> 01> 01> 9'1¢ 0001 01> CI-11 171071 008080SE1010E09
SI> SI> SI> SI> ST> 9Cid 768 6'sd 6-8 11071 008080SE1010£09
0e> 0e> 0e> 0e> 0e> LL1d 056 0g> LS9 11071 008080SE€1010£09
¥'9d 01> 01> 01> 01> 01> 759 01> 9-¢'S 1101 008080SE€1010£09
01> 01> 01> 01> 01> 01> LLE 01> Svv 1101 008080SE€T0TOE09
01> 01> 01> 01> 01> 01> 0z¢ 01> SE-€ 1101 008080SE€T0TOE09
(Bx/br) (Bx/Bi) (Bx/61) (B/61) (B/61) (Bx/61) (B>1/6) (Bx/B1) ai pietd al uoneis
auailAd-(p‘o auajiad siawosl| siawosl| slawosl| SsIowos] auajliad aualAd
-g‘¢‘1)-ouspu]  -(1‘'y‘b)ozuag 82e-v0 2se-2o 822-€0 2se-10 -(e)ozuag

panuUOo— uiseq JOAIY UOXNA ‘©XeT [e0) 91T 10} s)nsai Buliod Juswipss "6g alqel



144!

170 ¥6°0 €0 8%°0 €200 LETO SI-¥1 T71071 008080S€1010€09
0¢€0 L0 LY0 yel ce00 £0C°0 €1-¢1 771071 008080S€1010€09
L1°0 $9°0 LEO 610 £€00 981°0 CI-1T1 271071 008080S€1010€09
€0 €0 8%°0 LSO 7€0°0 LYTO0 [1-01 T7101 008080S€1010€09
61°0 780 650 el LEO0 89C°0 01-6 T7T101 008080S€1010€09
¥T0 €L0 080 0r'c 500 L1¥0 68 101 008080S€1010€09
810 SL0 290 8T'¢ 1+0°0 88¢0 8L TTO1 008080S€1010€09
91°0 0L°0 18°0 8Tt 7£0°0 6vv0 LS9 TTOT 008080S€1010€09
(44 €50 SOl 43S 650°0 6€S°0 §9-9 7101 008080S€1010€09
0C0 080 ¥6°0 6S'Y 650°0 1850 9-¢'¢TIDT 008080S€1010€09
9T0 0L°0 9¢'1l LY'8 060°0 0911 §e-STTIOT 008080S€1010€09
170 0€0 80°1 Iv'9 €L0°0 6560 S-S TTIO01 008080S€1010€09
§T0 LY0 811 SC'TI 1210 1161 Sy ¥ TTOT 008080S€1010€09
91°0 €50 el'l 81°¢l cIro 9¢C’C - e TI01 008080S€1010€09
(44 050 LE'T 0€°SI 6€1°0 1¥9°C SeeTTIO0T 008080S€1010€09
9T°0 610 oLl LT81 £€91°0 868°C €-SCTTIOT 008080S€1010€09
61°0 810 171 0Pl 810 810°¢ SCCTTIOT 008080S€1010€09
670 £e0 €61 6¢°L1 CLT0 G98°C S1TTI01 008080S€1010€09
S(] 98°0 1vC L1°ST Q910 eIv'C SI-1T7T0T 008080S€1010€09
050 71°0 LY’ 9T'1¢ 610 Sov'C [-6°0 7101 008080S€1010€09
440 9%°0 96°1 ¥6°9C LOT°0 £€68°1 S0-0 10T 008080S€1010€09
"A3P "PIS | (b/wdp) "ASp PIS | (6/wdp) "A3P PIS | (6nod) ai pietd al uonels
‘Ayurepraoun 9gz-ed ‘Aurepaoun olLz-ad ‘Aurepaoun LEL-SD
9cc-ed OlLe-dad LE1-SO

panuUOo— uiseq JOAIY UOXNA ‘©XeT [e0) 91T 10} s)nsai Buliod Juswipss "6g alqel



REFERENCES

Aiken, G. R., 1992, Chloride interference in the analysis of dissolved organic carbon by the wet
oxidation method: Environmental Science and Technology, v. 26, p. 2435-2439.

Aiken, G. R., McKnight, D. M., Thorn, K.A., and Thurman, E. M., 1992, Isolation of hydrophilic
acids from water using macroporous resins: Organic Geochemistry, v. 18, pp. 567-573.

American Society for Testing and Materials, 1998, Standard guide for high-resolution gamma-ray
spectrometry of soil samples: American Society for Testing and Materials, C 1402-98, 9 p.

Arbogast, B.F. (ed.), 1996, Analytical Methods Manual for the Mineral Resources Survey
Program: U.S. Geological Survey Open-File Report 96-525, 149 p.

Brabets, T.P, Wang, B., and Meade, R.H., 2000, Environmental and hydrologic overview of the
Yukon River basin, Alaska and Canada: U.S. Geological Survey Water-Resources
Investigation Report 99-4204, 106 p.

Brenton, R.W., and Arnett, T.L., 1993, Methods of analysis by the U.S. Geological Survey
National Water Quality Laboratory-Determination of dissolved organic carbon by UV-

promoted persulfate oxidation and infrared spectrometry: U.S. Geological Survey Open-File
Report 92-480, 12 p.

Brinton, T.I., Garbarino, J.R., Peart, D.B., Taylor, H.E., and Antweiler, R.C., 1995, Concentration
and transport data for dissolved inorganic constituents in water collected during seven cruises
on the Mississippi River and some of its tributaries, July 1987-June 1990: U.S. Geological
Survey Open-File Report 94-524, 102 p.

Browne, E., and Firestone, R. B., 1982, Table of radioactive Isotopes: New York, John Wiley and
Sons.

Callender, E., and Robbins, J.A., 1993, Transport and accumulation of radionuclides and stable
elements in a Missouri River Reservoir: Water Resources Research, v. 29, p. 1787-1804.

Chin, Y., Aiken, G. and O'Loughlin, E., 1994, Molecular weight, polydispersity and
spectroscopoic properties of aquatic humic substances: Environmental Science and
Technology, v. 28, pp. 1853-1858.

DeWild, J.F., Olson, M.L., Olund, S.H., 2001, Determination of methyl mercury by aqueous phase
ethylation, followed by gas chromatographic separation with cold vapor atomic fluorescence
detection: U.S. Geological Survey Open-File Report 01-445, 14 p.

Eberl, D.D., 2003, User guide to Rockjock-A program for determining quantitative mineralogy
from powder x-ray diffraction data: U.S. Geological Survey Open-file Report 03-78, 36 p.

Edwards, T.K., and Glysson, G.D., 1988, Field methods for measurement of fluvial sediment: U.S.
Geological Survey Open-File Report 86-531, 118 p.

115



Elrick, K. A., and Horowitz, A. J., 1986, Analysis of rocks and sediments for As, Sb, and Se by
wet digestion, atomic absorption spectroscopy, and hydride generation: U.S.Geological Survey
Open-File Report 85-497, 5 p.

Elrick, K. A., and Horowitz, A. J., 1987, Analysis of rocks and sediments for mercury, by wet
digestion and flameless cold vapor atomic absorption: U.S. Geological Survey Open- File
Report 86-596, 5 p.

Faires, L.M., 1993, Methods of analysis by the U.S. Geological Survey National Water Quality
Laboratory-Determination of metals in water by inductively coupled plasma-mass
spectrometry: U.S. Geological Survey Open-File Report 92-634, 28 p.

Fishman, M.J., and Friedman, L.C., 1989, Methods for determination of inorganic substances in
water and fluvial sediments: U.S. Geological Survey Techniques of Water-Resources
Investigations, book 5, chap. A1, 545 p.

Fishman, M.J., 1993, Methods of analysis by the U.S. Geological Survey National Water Quality
Laboratory-Determination of inorganic and organic constituents in water and fluvial
sediments: U.S. Geological Survey Open-File Report 93-125, 217 p.

Fishman, M.J., Raese, J.W., Gerlitz, C.N., and Husband, R.A., 1994, U.S. Geological Survey
Approved inorganic and organic methods for the analysis of water and fluvial sediment: U.S.
Geological Survey Open-File Report 94-351, 55 p.

Foreman, W.T., Connor, B.F., Furlong, E.T., Vaught, D.G., and Merten, L.M., 1995, Methods of
analysis by the U.S. Geological Survey National Water Quality Laboratory-Determination of
organochlorine pesticides and polychlorinated biphenyls in bottom sediment by dual capillary-
column gas chromatography with electron-capture detection: U.S. Geological Survey Open-
File Report 95-140, 78 p.

Franson M.A.H., Clesceri, L.S., and Greenberg, A.E., 1998, Eaton, A.D., ed. ,Standard methods
for the examination of water and wastewater. 20th ed. 1998, Washington, D.C., American
Public Health Association.

Furlong, E.T., Vaught, D.G., Merten, L.M., Foreman, W.T., and Gates, P.M., 1996, Methods of
analysis by the U.S. Geological Survey National Water Quality Laboratory-Determination of
semi-volatile organic compounds in bottom sediment by solvent extraction, gel permeation
chromatographic fractionation, and capillary-column gas chromatography/mass spectrometry:
U.S. Geological Survey Open-File Report 95-719, 67 p.

Garbarino, J.R. and Taylor, H.E., 1979, An inductively coupled plasma atomic-emission
spectrometric method for routine water quality testing: Applied Spectroscopy, v. 33, p. 220-
226

116



Garbarino, J.R. and Taylor, H.E., 1995, Inductively coupled plasma-mass spectrometric method
for the determination of dissolved trace elements in natural water: U.S. Geological Survey
Open-File Report 94-358, 88 p.

Garbarino, J.R., 1999, Methods of analysis by the U.S. Geological Survey National Water Quality
Laboratory-Determination of dissolved arsenic, boron, lithium, selenium, strontium, thallium,
and vanadium using inductively coupled plasma-mass spectrometry: U.S. Geological Survey
Open-File Report 99-093, 31 p.

Guy, H.P., 1969, Laboratory theory and methods for sediment analysis: U.S. Geological Survey
Techniques of Water-Resources Investigations, book 5, chap. C1, 58 p.

Horowitz, A.J. and Elrick, K.A., 1985, Multielement analysis of rocks and sediments by wet
digestion and atomic absorption spectroscopy: U.S. Geological Survey Open- File Report 85-
78,7 p.

Horowitz, A.J., Demas, C.R., Fitzgerald, K.K., Miller, T.L., and Rickert, D.A., 1994, U.S.
Geological Survey protocol for the collection and processing of surface-water samples for the
subsequent determination of inorganic constituents in filtered water: U.S. Geological Survey
Open-File Report 94-539, 57 p.

Keefe, C. W., 1994, The contribution of inorganic compounds to the particulate carbon, nitrogen
and phosphorus in suspended matter and surface sediments of Chesapeake Bay: Estuaries, v.
17, p. 122-130.

Kelly, T. and Taylor, H.E., 1996, Concentrations and loads of selected trace elements and other
constituents in the Rio Grande, in the Vicinity of Albuquerque, New Mexico, 1994: U.S.
Geological Survey Open-File Report 96-126, p. 1-45.

Kraemer, T. F., Doughten, M. W., and Bullen, T.D, 2002, Use of ICP/MS with ultrasonic
nebulizer for routine determination of uranium activity ratios in natural water: Environmental
Science and Technology, v. 36, no. 22, p. 4899-4904.

Landa, E., and Hooper, R., 2001, Water quality in the Yukon River basin: U. S. Geological Survey
Fact Sheet 050-01.

Mitko, K., and Bebek, M., 1999, ICP-OES determination of trace elements in salinated water:
Atomic Spectroscopy, v. 20, p. 217-223.

Mitko, K., and Bebek, M., 2000, Determination of major elements in saline water samples using a
dual-view ICP-OES: Atomic Spectroscopy, v. 21, p. 77-85.

Patton, C.J., and Truitt, E.P., 1992, Methods of analysis by the U.S. Geological Survey National
Water Quality Laboratory-Determination of total phosphorus by a Kjeldahl digestion method
and an automated colorimetric finish that includes dialysis: U.S. Geological Survey Open-File
Report 92-146, 39 p.

117



Parker L, 2000, Improved enumeration methods for the recreational water quality indicators:
Enterococci and Escherichia coli: United States Environmental Protection Agency, Report
EPA/821/R-97/004, 43 p.

Patton, C.J., and Truitt, E.P., 2000, Methods of analysis by the U.S. Geological Survey National
Water Quality Laboratory-Determination of ammonium plus organic nitrogen by a Kjeldahl
digestion method and an automated photometric finish that includes digest cleanup by gas

diffusion: U.S. Geological Survey Open-File Report 00-170, 31 p.

Plummer, L.N., and Busenberg, E., 1982, The solubility of calcite, aragonite, and vaterite in CO;-
H,O0 solutions between 0 and 90 degrees C, and an evaluation of the aqueous model for
CaCO0O3-CO,-HCOs; equilibria: Geochimica et Cosmochimica Acta, v. 44, p. 1011-1040.

Shiller, A.M., 2003, Syringe filtration methods for examining dissolved and colloidal trace
element distributions in remote field locations: Environmental Science and Technology, v. 37,
no. 17, p. 3953-3957.

Striegl, R.G., and Michmerhuizen, C.M., 1998, Hydrologic influence on methane and carbon
dioxide dynamics at two north-central Minnesota lakes: Limnology and Oceanography, v. 43,
no. 7, p.1519-1529.

Striegl, R.G., Kortelainen, P., Chanton, J.P., Wickland, K.P., Bugna, G.C., and Rantakari, M.,
2001, Carbon dioxide partial pressure and °C content of north temperate and boreal lakes at
spring ice melt: Limnology and Oceanography, v. 46, no. 4, p. 941-945.

Srodon, J., Drits, V.A., McCarty, D.K., Hsieh, J.C.C., and Eberl, D., 2001, Quantitative x-ray
diffraction analysis of clay-bearing rocks from random preparation: Clays and Clay Minerals,
v. 49, no. 6, p. 514-528.

Taylor, H.E, 2001, Inductively coupled plasma-mass spectrometry-Practices and techniques: San
Diego, Academic Press, 104 p.

U.S. Environmental Protection Agency, 1994, Methods for the determination of metals in
environmental samples, Supplement 1: U.S. Environmental Protection Agency Report EPA-

600/R-94-111.

U.S. Environmental Protection Agency, Method 1631, 1999, Revision B Mercury in water by
oxidation, purge and trap, and cold vapor atomic fluorescence spectrometry: Washington,
D.C., U.S. Environmental Protection Agency, Office of Water, Office of Science and
Technology, Engineering and Analysis Division (4303), January 1999.

U.S. Geological Survey, National field manual for the collection of water-quality data: U.S.
Geological Survey Techniques of Water-Resources Investigations, book 9, chaps, A1-A9, 2 v.,
variously paged. [Chapters were published from 1997-1999; updates and revisions are ongoing
and can be viewed at: http://water.usgs.gov/owq/FieldManual/mastererrata.html]

118



Wershaw, R.L., Fishman, M.J., Grabbe, R.R., and Lowe, L.E., (eds.), 1987, Methods for the
determination of organic substances in water and fluvial sediments: U.S. Geological Survey
Techniques of Water-Resources Investigations, book 5, chap. A3, 80 p.

Yamamoto, S., Alcauskas, J.B., and Crozier, T.E., 1976, Solubility of methane in distilled water
and seawater: Journal of Chemical Engineering Data, v. 21, p. 78-80.

Yamamuro, M., and Kayanne, H., 1995, Rapid direct determination of organic carbon and
nitrogen in carbonate-bearing sediments with a Yanaco MT-5 CHN analyzer: Limnology and
Oceanography, v. 40, no. 5, p. 1001-1005.

Zimmerman, C.F., Keefe, and Bashe, J., 1997, Determination of carbon and nitrogen in sediments

and particulates of estuarine/coastal waters using elemental analysis-Method 440.0: Cincinnati,
Ohio, U.S. Environmental Protection Agency, Office of Research and Development.

119



Yukon River Basin

EXPLANATION
A Fixed-station water quality sampling (1-5)
| A Sediment coring sampling (7-11)
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From Brabets and others, 2000

Figure 1. Location of fixed water-quality monitoring sites, lakes where bottom sediment cores were collected,
and fecal indicator sampling sites along the Yukon River.
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