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Conversion Factors

Multiply by To obtain
Length
nanometer (nm) 3.937 x10® inch (in.)
micrometer (pm) 3.937 x10° inch (in.)
millimeter (mm) 3.937 x10? inch (in.)
centimeter (cm) 3.937 x10™ inch (in.)
meter (m) 3.281 foot (ft)
Area
square kilometer (km?) 3.861 x10™ square mile (mi®)
Flow
cubic meter per second (m/s) 35.31 cubic foot per second (ft’/s)
Volume
microliter (uL.) 3.382 x10° ounce, fluid (0z)
milliliter (mL) 3.382 x107 ounce, fluid (oz)
liter (L) 2.642 x10™! gallon (gal)
Mass
microgram (pg) 3.527 x10°® ounce, avoirdupois (0z)
milligram (mg) 3.527 x10” ounce, avoirdupois (0z)

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)

Water year is the 12-month period October 1 through September 30 and is designated by the calendar year in which it

ends.



Overview

This report contains water-quality and sediment-quality data from samples collected in the

Yukon River Basin from March through September during the 2005 water year (WY). Samples were

collected throughout the year at five stations in the basin (three on the main stem Yukon River, one

each on the Tanana and Porcupine Rivers). A broad range of physical, chemical, and biological

analyses are presented.

This is the final report in a series of five USGS Open-File Reports spanning five WYs, from

October 2000 through September 2005. The previous four reports are listed in the references

(Schuster, 2003, 2005a, 2005b, 2006). All five reports are also available on the World Wide Web:

WY 2001

WY 2002

WY 2003

WY 2004

WY 2005

http://pubs.usgs.gov/of/2003/0fr03427/
http://pubs.usgs.gov/of/2005/1199/
http://pubs.usgs.gov/of/2005/1397/
http://pubs.usgs.gov/of/2006/1258/

http://pubs.usgs.gov/of/2007/1037/

Water-quality and sediment-quality data from samples collected on the Yukon River and selected

major tributaries in Alaska for synoptic studies during WYs 2002-03 are published in Dornblaser

and Halm (2006) and also are available at: http://pubs.usgs.gov/of/2006/1228/.
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CHAPTER 1 - Introduction

by Paul F. Schuster

The U.S. Geological Survey (USGS) National Stream Quality Accounting Network
(NASQAN) has completed a 5-year (2001-05) study of the water quality of the Yukon River Basin
(330,000 square miles) from the Yukon River headwaters in Canada to the Bering Sea (Nelson and
others, 2001). Climatic warming of the Yukon River Basin is resulting in lengthening of the growing
season, melting of permafrost, and deepening of the soil active layer (Osterkamp, 2003; Miller and
others, 2003; BESIS, 1997). These changes and related processes are anticipated to result in changes
in water and sediment chemistry and discharge in upcoming decades. As a first step in understanding
these changes, measurements of water discharge and water and sediment chemistry were made on
the upper, middle, and lower Yukon River and on the Tanana and Porcupine Rivers (Schuster, 2003,
2005a, 2005b, 2006).

A thorough description of the basin is given in Brabets and others (2000). Schuster (2003)
describes the objectives and approach of the study and provides a brief description of the basin (fig.
1), and summarizes sediment and water-quality data for Water Year (WY) 2001. Sediment and
water-quality data for WY 2002, 2003, and 2004 are given in Schuster (2005a, 2005b, 2006),
respectively. A broad range of constituents were measured in fixed-station samples during the 5-year
study, including major ions, nutrients, dissolved and sediment-associated trace elements, biological
indicators (such as dissolved oxygen) and the stable isotopic composition of nitrogen, carbon, and
sulfur of particulate organic matter, and various forms of organic carbon. Because of extensive
wetlands in the basin, 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. In addition to this work, intensive sampling campaigns of the
entire reach of the Yukon River from headwaters above Whitehorse, Yukon Territory, Canada, to
Pilot Station, Alaska, during high flow in early June and low flow in late August were completed
during the years 2002-04. In 2005, intensive sampling campaigns were conducted at the fixed
stations and several other key locations in the basin for the duration of the spring snowmelt peak
(approximately mid May to mid June). The intensive sampling will address process-based questions
about the water quality of the basin.

The purpose of this report is to compile and report the water-quality and sediment-quality
data collected during WY 2005. The sample-collection methods and the laboratory analytical
methods are described in Schuster (2003). Because many of the results are research-oriented, they
are not contained in the USGS National Water Information System (NWIS) database, but are
available to the public upon request. This report, the fifth and final in a series of annual reports for
the 5-year study, is being released both in paper and electronic format to meet both archival and data

dissemination objectives.



EXPLANATION
A& Fheed-stetien water-qualty sampling site {1-5)

Figure 1. Map showing location of fixed-station water-quality sampling sites in the Yukon River Basin.
Identification numbers are listed in table 1.



CHAPTER 2 - Fixed-Station Samples

by Timothy P. Brabets

This section provides a summary of the Yukon River Basin fixed-station sampling site
characteristics (table 1). References for the description of sample collection and processing of
samples for various water-quality constituents are given in Schuster (2003). Sample analysis results
for field measurements, major ions, nutrients, organic and inorganic carbon, trace elements,
suspended sediment concentrations, and trace elements in suspended sediments during WY 2005 are
given in tables 2—6. The data provided in this section also are available from the USGS NWIS

database (http://waterdata.usgs.gov/nwis/).

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

[Station ID, USGS station identification number, 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]

. . Drainage Datum
Station ID Filglj)u(r):1 Station Name (Ii\?;\'lt)ugg) Iz‘l)\llﬁlll)t lég;’ Area (feet above
(sq. mi.) NAVD 88)

15356000 1 Yukon River at 64°47°21” 141°12°00” 113,500 850
Eagle, 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



http://waterdata.usgs.gov/nwis/

878 8'1¢ €90°0 060°0 11 - 9¢C 9¢C 00:1T S0/0¢/8 0009S€ST

0L'L 6'6C wio €610 vel - 91¢C €1c 0101 SO/¥/8 0009S€ST

99°L €8¢ €LT0 €€T0 L'yl - L61 61 00:1T SO/L/IL 0009S¢ST

1T°8 €8¢ 1L0°0 8600 Syl 08T €1C L61 0T:TT SO/P1/9 0009S¢ST

'L L€t 8810 1ST°0 €6 -- 6LT TLT 00:CT S0/¥T/S 00095€ST

689 0¥C LYE0 €9%°0 18 - CLI OLT 0€:0T SO/T1/S 0009S€ST

449 9°¢¢ €200 €00 00 Sl 9¢¢ 144 0t:LT SO/LIY 0009S¢ST

(1/6w) (/6w) ﬁA_“hwp\:m “_ MMVN ﬁmw_cw.\_._mw__ﬁmvw () (.) .Mﬂhnwm.ﬂvu_w__w_o .Mw:%%o:qwun:ﬂ_o awij/areq di uonels
wniseubepy  wnpey aoueqiosqy AN aoueqiosqy AN duiag sorem dway sy oaly10ads oy1oadg ) '

6L T8 L6 SeL ()74 761 000°LTT 00:1T S0/0¢/8 0009S¢ST

18 I'8 L6 9¢L orT 44! 000°€9T1 0t:0T S0/¥/8 0009S¢ST

18 08 8'6 - 06¢ 8¢T 000°02C 00:TT SO/L/L 0009S¢ST

08 6L 6 9¢cL 00T 611 000°0+C 0TI S0/¥1/9 0009S€ST

08 6L 901 SL 081 9C1 000°00€¢ 00:CT S0/¥T/S 0009S¢ST

¢'La 6L [an! LyL LL 9¢T 000°TPT 0€:0T SO/T1/S 0009S¢ST

L'L 9L 801 SeL Y4 4l 00Z°61 0F:LT SO/LIY 00095€ST

(PRI EWAPRRS) poioey emsssia  (OURH  poyosmg s O owsea  arvenms

; ‘uabAxo oujawoleg E Je anpisay ‘spljos ;

[popuadsng “dsng <1a10weIp “welp pajewinisd ‘g Ju201dd ‘o pro1y oY) Ul UOHEBNI) [BIUSWIOUI PIA[OSSIP ‘PIoY} L] SIA

Uo1BNI) [RJUSWAIOUT [B)0) PIAJOSSIP ‘[ 103 SI(] ‘A10jeIoqe] Ul uoneny jurod-pud paxiy pIA[OSSIP ‘qef 39F sI 193] Jod weiSoromu “T/31 {papuadsns pardyiy 103em “dsns J1J jem jeniu CON Ouniu CON paIoly g
£10JoWIOURY ‘WU I[OIARN) ‘A ‘SNIS[D) SAITIP D), {IOJOWIUD ‘WD SNIS[O)) SOAITIP G 18 10)oWNUD Jod USWAISOIONW “Wd/SH pIal) ‘plF (AI0jeIOqe] ‘qe| ‘IOIQWI[[IW ‘W ‘dnJeA SUISSIW ‘-- IUWI] UONIIIP UBY)
$89[ *> ‘Amorow ‘T Srun Apiqny orewopydoN ‘N LN 103 1od WIS “/ur (puodds 10d 1097 o1qNd ¢ /.33 [WONEd0] 10§ | NS pue uondLdsap 103 T [qE} 0} IOJAI “AqUINU UOTIEIIIUSP UOTE)s ‘(] UonelS]

Byse|y ‘ajfe] 1e Janly uoynp -sasAjeue Aiojesoqeq Aujenp Jaiepn jeuoneN S9SN “Z alqel



9¢ €0 900°0> €00°0d 600 100°04 [4300] 00:1T S0/0€/8  0009S€ST

8V 0t°0 900°0> €00°0d cT0 10004 0500 0t:0T1 SO/¥/8 00095¢€ST
el 060 900°0> $00°0 €0 100°0d SLOO 00:1T SO/L/L 0009S€ST
ST 1€°0 900°0> ¥00°0> LO0 00°0> 6£0°0 0C:Cl SO/v1/9 00096€ST
6'S 080 900°0> €00°0d €0 200°0> 90°0 00:CI So/vT/s 00095¢€ST
€e 90 900°0> 6000 €C0 2000 960°0 0€:0T SO/T1/S 00095¢€ST
0 £00°0 900°0> $00°0> 00> 100°0d 180°0 Ov:LT SO/LIY 0009S€ST
(1/6w) jeyo (1/6w) (1/6w) (/6w) -dsns (1/6w) (1/6w)
aje|naied aiuebio .A._\m w) eloL snioydsoyd panjossip 11} Yem ajejnaned paAjossip paAjossIp ““ON awi]/req aj uoneis
+ ojuebiou] ‘uoquen snioydsoyd -oyuQ ‘snioydsoyd ‘uaboauN SMJMUN ‘usboasiN  +2QON ‘uaboulN
€C0 11°0 010°0> 8'LE €9 10 81°0 00:TT S0O/0€/8 0009S€ST
00 81°0 010°0> 6'C¢ €CL 1’0 170 0t:01 SO/¥/8 00096€ST
€L'0 170 S00°0d S0¢ L6'9 10 S0 00:TT SO/L/L 0009S¢€ST
€C0 01°0d 010°0> L'ee 819 1’0 970 0T:TT SO/P1/9 00095¢€ST
89°0 STo 010°0> 6'SC 06°S 109 LT0 00:CT SO/¥T/S 0009S€ST
79°0 LEO 010°0> 1°6¢ 61'¢ rod 610 0€:01 SO/T1/S 00096€ST
S0°0d 90°0d 900°0d 6'1¢ 90°L 1°0 S0 0t:L1 SO/LIY 00095€ST
_Som_\omuum‘_o vm>_owm_\_w M“:mmho umm_,“ww:wv_u mm_m W_”N M_u\. _m_"Mv mA_u.__n W__”__Vm mAu.K Mﬁvo awi]/areq aj uonels
+ eluowwy ‘uabouyiN + eluowwy ‘uaboiyiN eluowwy ‘uabosnN o . .
0 86 08 €8 18°C 61’1 00:TT SO/0¢/8 00096€ST
0 06 YL 9L 88°C 0¢'1 0%:01 SO/¥/8 00095€ST
0 08 99 €L 17T €'l 00:TT SO/L/L 00095¢€ST
0 ¥8 69 YL ¢8I 18°0 0cTCl SO/Mv1/9 0009S€ST
0 €L 09 29 SL'T 96°0 00:CI So/ve/s 00096€ST
0 8L 09 09 S6'1 611 0€:01 SO/T1/S 00095¢€ST
0 L1T 96 001 L6'C 91’1 0t:LT SO/LIY 00095¢€ST
(1/6w) (1/6w)
pIaId ‘LI M__mm_“wmcoemo pIald 11 wm\wﬂwcoemo_m PISld LI 1o} *00E) Se ‘gl h_._:\_wuvm EM_.__MMMWE swilEiea - aruoneis

sia ‘Auunexry 19y sia ‘Auunexry

panunuo)—eyse|y ‘a|bed 1e Janly uoynp -sasAjeuy Aiojelsoqeq Aujenq Jalepn [euonenN S9SN “Z dlqel



ooy SL 980 1l 0] Y 0> 90 LET S1 00:1T S0/0€/8  0009S€ST

SLE 69 18°0 04 90 ovl 0> 0 08’1 1 or:01 S0/v/8 0009€6¢ST
ore'l €8 8L0 60 80 el 0> S0 LY'C 1 00°1T SO/L/L 00096¢ST
11¢€ LS 690 L0 0 6cC1 0> 90 LET 60 0TC1 SO/v1/9 00096¢ST
€€6 09 €90 01 (S0} ST1 0> 90 we 80 0021 So/ve/S 00096¢ST
474 6t CLO 8V (SX0] 1C1 0> (SX0] 6L'T L0 0€:01 SO/T1/S 00096¢CT
LT €T 80°1 ¢1 0 6L1 0> S0 981 €1 Ov:L1 SO/LIV 00096¢ST
B GENS i onerg) (VB (YY) (B B (48 ) (D oueg gruoes
9’1 1'¢ c0'0d el (974 680°0 010 700> el 900> 00°TT S0/0¢€/8 0009€6¢ST
9°¢ v'C 800> €C (e 611°0 80> v0°0> v1 900> 001 SO/¥/8 00096¢ST
0C LT 800> 8¢C 6'C 960°0 80> v0°0> 01 900> 00:TT SO/L/L 00096¢ST
T 8T 810 LT 6’1 8900 80> 00> 8> 900> 0TC1 SO/v1/9 00096¢ST
L ¢ 90°0d 09 L'C +0C0 80> €0'0d cH 90°0> 00:¢1 So0/ve/S 0009€6¢ST
6'¢l L1 8004 Y01 1€ 6€1°0 80> [S0X0) ¢H 900> 0¢:01 SO/11/S 00096¢ST
1 61 80°0> v 11 6800 80> 004 9oH 900> Ov-LT SO/LIV 00096¢ST
o e g SwWlLeied  aluoneis
9¢ 90 120 €C 0T [N 9T 00:TT S0/0¢/8 00096¢ST
8¢ 90 8104 6C Ve e vl 001 SO/¥/8 00096¢ST
9¢ L0 61°0d 8T ¢9 89 69 00°1T SO/L/L 00096¢ST
184 (S0} 91°04 9T 0C ¢ 90 0TC1 SO/v1/9 00096¢ST
8¢ 90 61°0d 6¢ NS L9 80 0021 So/ve/S 00096¢ST
184 (SX0] crod (014 LT 6'TT 90 0€:01 SO/T1/S 00096¢ST
49 0 1104 14 0 €1 1°0> Ov:L1 SO/LIV 00096¢ST
QEn e B (VB (UBW) SloL aisinalied  (15W) PaNOSSIP  (V6W) IIOLSIINIMEA gy aieg g uoneis

panunuo)—eyse|y ‘a|bed 1e Janly uoynp -sasAjeuy Aiojelsoqeq Aujenq Jalepn [euonenN S9SN “Z dlqel



[42Y 8'CC 0LT°0 8¢CT0 ST 1Y LST ¥9¢ 00:-€T S0/9C/8 00068¢ST

w8 98¢ o eLT’0 8°CI 0°LT £9¢ 69¢ 0€:€T S0/E/8 00068€ST

ce'8 8°6¢ LETO L8T°0 [y -- 19¢ 19¢ 0E ¥ SOMVI/L 00068¢€ST

vy '0C L6E0 €670 6'11 8'¢T (43! el 00:LT SO/L/9 00068€ST

Sr'e L'81 80%°0 1429V SL - 9¢1 0cl OT:ST S0O/ST/S 00068¢ST

08C (S9! Y610 £59°0 1'9 -- 001 101 00:€T SO/61/S 00068€ST

17l 79 6200 0v0°0 00 T 1304 8¢ 0v:ST SO/9/v 00068€ST

(1/6w) (1/6w) aA_H_cwe\:w “_ M“WN uﬂw_cwp\__mh_ﬁmw (2.) (9.) .M“._:omam”whw_o .Mﬁwmwﬂvvﬂﬂ.n_u awi]/areq adl uonels

wniseube  wnjed aoueqiosqy AN aoueqiosqy AN dwsy seiem  dwsyay oy1oads RINBET[ ) ’

08 0’8 [ €SL 0c> 891 0TSy 00-¢T S0O/9T/8 00068€ST

1'8 0’8 96 - ¢ 891 OLLY 0g€l S0/e/8 00068€ST

18 8L 6 SCL L1 €91 00¥°91 0e¥1 SOVI/L 00068¢ST

L'L 9L 6 - oy L6 001°0¥ 00:LT SO/L/9 00068¢ST

9L L'L €1l -- 88 S0 00€°1S OT:ST S0O/ST/S 00068€ST

L'L 'L [an| LYL 66 66 009°C6 00:¢T SO/61/S 00068€ST

L'L V'L 9v 8L 0c> 1274 0¢€8 0v:ST SO/9/v 00068¢ST

(suun Ew_ocﬁwv (suun _u._m_ocﬁmv uwﬂﬂm“w_u Aw_h._zﬁvw“__uv A_“do._mﬂv vm>_om_w\mu_£wuoowr (/1) awijl/ereq aj uonels
e ‘Hd PIeld ‘Hd ‘uabAxQ oljpwoleg qe Aupiquny je anpisay ‘spljos eb.eyosia

[popuadsng “dsng <1ooweIp “urelp {parewrnss ‘g Quadrad ‘g, poly AY) Ul UONBNN [BIUAWIIUT PIAOSSIP ‘P[I LT SIA

‘uorien)) [RIUSWIOUT [8)0) POAJOSSIP ‘L] 103 SI(J ‘AI0jeIoqe] ul uonen:) Jurod-pus paxIy paA[ossIp ‘qef 32 Si(J 1] Jod weiSoxomw “J/3) ‘popuadsns parod[ij 1arem ““dsns J[J Jem (9jenIu €QN NI CON PN ]
$IQ)AUWIOURY ‘WU J3[OIABH() ‘A[) ‘SNIS[OD) SIRITP D, “IDJSWNUID ‘WD SNIS[)) SIAUTIP G 18 JISWNUID Jod USWSISOIONW “WO/S) ‘P ‘PIF {AI0jeIOqe] ‘qe SISJOWI[IU WL (IN[eA SUISSIW ‘-~ JIWI] UOHIAIP UBy)
$S9 > tAmdrowr ‘Y Jrun Aprqiny ornewoaydoN ‘NLN 1o¥] 1od weISIiur T/Sur :puodds 1ad 109§ o1qnd s/3J {WoNEd0[ 10§ T AINSIY pue uondidsap 103 T A[GE) 0) I9JAI “TqUINU UOTIEIIUSPT UoTes ‘(I uonels]

BYSe|y ‘UoNA H04 Jeau Janly auidnalod -sasAjeuy Alolesoqe Aujeng Jalepn |euoneN S9SN '€ ajqel



(4 900°0 900°0> €00°04 200> 100°0d 600°0d 00-€T $0/92/8 00068¢ST

€0 9000 900°0> €00°0d 700 100°09 800°0d 0¢:€T S0/¢/8 00068¢ST
0'¢ 1¥0°0 900°0> €00°0d 91°0 100709 910°0> 0€¥1 SOMVI/L 00068¢ST
8’1 180°0 900°0> 110°0 €ro 100704 ¥€0°0 00:LT SO/LI9 00068¢ST
134 691°0 900°0> €100 LEO €00°0 6¥0°0 01:ST S0/ST/S 00068¢ST
'y S1°0 900°0> S10°0 €0 100°09 9200 00:€T S0/61/5 00068¢ST
10> ¥00°0 900°0> €00°0d 200> 200°0> S0T0 0t:ST S0/9/% 00068¢ST
(/6w) eroL (1/Bw) (1/Bw) (/6w) dsns (1/6w) (1/6w)

aje|noied auebio “M_Lw Mcv Q_Soh. snioydsoyd paAjosSIp U} }em aenoied paAjosSsIp panjossIp “ON awi]/areq aj uoneis

+ ojuebiou| ‘uoquen udsoud -oyuo ‘snioydsoyd ‘uaboaN QMIUN ‘uabouyN  +°ON ‘uabouyN
00 201 ¥8 L8 0L'T 9¢°0 00:€T S0/9T/8 00068¢ST
00 oIt 06 68 ss'e L9°0 0¢-€1 S0/¢/8 00068¢ST
00 01 08 06 €y 0L0 0c-v1 SOMVI/L 00068¢ST
00 9 IS 0S 181 IL0 00:LT SO/L/9 00068¢ST
00 6S 8 1S4 (4! [N! 0T1:6T S0/ST/S 00068¢ST
00 8% 143 8¢ 0Tl L60 00:€T S0/61/¢ 00068¢ST
00 60C €LI SL1 69°S L9°0 0v-S1 S0/9/v 00068¢ST

Bw Bw
pEuEes e eman  oopmam (B OB es uemms
101 810 ‘Auunexly 184 sia ‘Apuiieyy
LT0 20 010°0> Vey 9¢'1 1od 8L'T 00:€T S0/92/8 00068¢€ST
o 0c0 010°0> ey L8'C 10 L9'1 0€:€T S0/¢/8 00068¢ST
€€0 o 010°0> 6°0% ¥8°C 1od 81'C 0T SO/VT/L 00068¢ST
960 wo 010°0> 691 143 1od 980 00:LT SO/L/9 00068¢ST
980 990 S00°0d 8Tl 0S¢ 1od 890 01:6T S0/ST/S 00068¢€ST
€8°0 LY'0 S00°0d 0TI 0T'c 1od 19°0 00:€T S0/61/S 00068¢€ST
01°0> 01°0> 010°0> 743 69'% o LO'S 0t:ST S0/9/v 00068¢ST
[e10 ._m."_v\_wﬂw._o + vw>_omM.__MmM_h.v_mm._o + A._\mn_h_w%.w_p__qm_u M_M__o._ﬂw AMM”MV mﬁnwﬂ_vm omw_w._“vo aw1/eleq aj uoneis
eluowwy ‘uaboniN ejuowwy ‘uabouyN ‘uaboayiN " ; ;

panunuo)—eyse|y ‘uoynj Ho4 Jeau Janly auidnaiod -sasAjeuy Alojesoqe Ayjeng J81ep\ [euoieN SOSN '€ dlqel



! L8 610 91 <0 S08 0> ¥0> (44 €0d 00-€T §0/92/8 00068€ST

1 18 0’0 sod €0 Sel 0> £od 44 0] 0¢:€T S0/¢/8 00068¢ST
149 96 90 L0 0 Sel 0> ¢od 6C'C S0 0c¥v1 SO/VT/L 00068¢ST
69 6 120 80 S0 8¢9 0> ¢od S1'e ¢€0d 00:LT SO/L/9 00068¢ST
861 S6 ST0 'l 0] 6ty 0> £od vL'¢ ¢0d 01:ST S0/ST/S 00068¢ST
8LI 86 920 99 70 1944 0> c0d 19°¢ 70> 00:€T SO/61/S 00068¢ST
el 9L 80 €1 €0 L8I1 0> 7’0 09t L0 0y:ST1 S0/9/y 00068¢ST
(y6w) deng  (WEO00R - (pr) jeameu () (B (UEY)  (uBr)  (ybr)  (vBv) (v/6r) owioled Q) uoneis
Juswipas -dsng QuawIpas wniuein oulZ wnipeue) WNRUOAIS J9A|IS  WNUdleS I9Y2IN  wnuapgAjop
144 cod 0> Cl 0 9°L 10> 00:€T S0/9T/8 00068¢ST
8¢ €0 0> 0l €0 8¢ 10> 0¢:€T S0/¢/8 00068¢ST
89 0 0> 11 0'¢ 9 10> 0cyI SOMVI/L 00068¢ST
& 70 0> 6¢ L1 vl 10> 00:LT SO/L/9 00068¢ST
(474 70 0> (04 (44 4! 10 01:ST S0/ST/S 00068¢S 1T
[ %3 0 0> 69 6'¢ S'LT 0 00:€T S0/61/S 00068¢ST
01 0 0> C 10> €1 10> 0v:C1 S0/9/v 00068¢ST
GOm0 e O moicenoues  (BWENSSP oy canoes  ousema ajues
i : : : ojuebiQ ‘uoquen : ojuebiou| ‘uoqgien
(44 v'e LTO 0¢ '8 S01°0 80> SO0 ¢H €0°0d 00:€T S0/9T/8 00068¢ST
[ €S 800> 91 Sl €600 80> 0°0> el 90°0> 0¢:€T S0/¢/8 00068¢ST
€1 8¢ 800> 6¢C Al I11°0 80> 0°0> LA 90°0> 0c¥I SOMVI/L 00068¢ST
0¥y (&3 110 (44 4 sero 9°0d 0°0> 9d S0'0d 00:LT SO/L/9 00068¢ST
89 v'C cro 0cc £e 6SC0 8°0d 0°0> vd 90°0> 01:ST S0/ST/S 00068¢ST
€L 9'C 80°0> c0¢ L'E +0€°0 8°0> €004 8 90°0> 00:€T S0/61/S 00068¢ST
091 '8 800> L 60 €LT'0 80> 0°0> €l 90°0> 0v:C1 S0/9/v 00068¢ST
osouchuen  wminl  peen  don  amdon  weaos  wimomo  wemapvo  weog  wemieg  OWWweea  aluons

panunuo)—eyse|y ‘uoynj Ho4 Jeau Janly auidnaiod -sasAjeuy Alojesoqe Ayjeng J81ep\ [euoieN SOSN '€ dlqel

10



788 8'CE ¥90°0 L800 el - YT 8¢€T 0C:LT S0/CT/T 00SESPST

6S°8 gTe a4 e (34! -- ore LET 00:9T S0O/1/8 00SESPST

¥9'8 €ee 0800 60T°0 8¢l - 8¢ 0T 0¢ LT SO/9/L 00SESHST

6v'C ¥°01 €170 G870 Lal - 681 9LT 00:LT S0/2/9 00SESHST

§Ts €'¢T 11¢°0 840 99 -- SS1 SeI 00:91 S0/€T/S 00SESHST

€9°¢ 1°6C €910 619°0 8¢ -- TLT SLT ST:TT SO/€T/S 00SESPST

gor1 0cy §20°0 Ge00 00 8L~ LST 89¢ 0¢ LT SO/0¢/€ 00SESHST

(1/6w) (1/Bw) h__“__ o_\H“_““M h__“__ o_\H“_““M (2o) (20) .h”_ohwﬂvu_”__uu .M.“__u_..\zmh__w%:m.w_u awj/ayeq aj uoneys

wnisaufeyy  wnigjen dwaj 193epy  dwa) ay : :
aoueqiosqy AN daueqiosqy AN aiyoadg aiyoadg

0L 6L 911 - 0¢s wl 005°€91 0T:LT S0/TT/8 00SESHST

T8 '8 86 9L ()4} St 000°€LT 00:91 S0/1/8 00SESHST

08 08 ¥°01 0SL (144 orl 000°8ST 0¢:LT SO/9/L 00SESHST

8L 08 L6 L9L 091 TeT 000°86€ 00:LT S0/2/9 00SESPST

08 7’8 6’6 - ()74 8! 00099 00:9T S0/€T/S 00SESHST

6L 08 611 9SL 0LT orl 000°C0F ST:IT SO/ET/S 00S€ESTST

8L - - LSL -- €LT 000°CT 0¢ LT SO/0¢/€ 00SESHST

(sun piepuess) (s3un piepusis) __h.._,ﬂmw_w__. Awﬂ_ﬁ“_“v __"Mu_..__._,.__w._ =u>_om“wﬁ__= .woaﬁ (S/:4) awn]/ajeq al uoheys
qe7 “Hd PI2K “Hd ‘uabixq aljawoleyg Aupiging Je anpisay ‘sp1jos obieyasig

[popuadsng “dsng <10jowerp “wrerp pajewrnss g Juaorad ‘g, POy AY) UT UOTIBNT [BJUSWIOUT PIA[OSSIP ‘P[aIf LT SI

{UOTEIT) [RIUSWIAIOUT [B)0) PIA[OSSIP ‘L] 103 SI(J ‘AJojeioqe] ur uonenn jutod-pus paxIj PaA[OSSIP ‘qef 39f si( 1031 Jod wrerSorotwr /31 ‘popuadsns poray[ly 1orem “dsns I[J 1em ‘Q1eNTU “CON INIU TON ‘PRIATF I
{1QJOWOURY ‘WU $JS[OTABN[[] ‘A[) ‘SNIS[OD) SAAITAP ), {IQJRWNUID ‘WD ‘SNIS[D) SIAITAP G Ik Jjownuad Jod uawarsoIdru ‘wo/SH prary ‘pry (AIojeroqe ‘qey SIQJQWII[IW ‘WU ‘ON[eA SUISSTW ‘-- IWI] UOTIOAIP ULy}
ssa] > ‘Amorow ‘S 9run A1piqiny ormaworaydaN ‘N LN 1o 1od wressyiu “J/3w puodss 1ad 3935 01qN0 ‘s/Jf tuonedo] 10j | A3y pue uondLIdsap 10§ T S[qE 03 JAAI “I9qUINU UOHBIPIUSP UOKE]s ‘(] Uones]

B Se|y ‘abe||IA Suanalg Jeau Janly uoynp -sasAjeuy Alojesoge Aujeng Jalepn jeuoneN S9SN b alqel

11



17°0 0c0 S10'0 8ve Y19 1o 90 0C:LT S0/TT/8 00SESTCT

1€°0 81°0 €100 0LE w9 10 650 00:9T S0/1/8 00SESHST
1€°0 170 0100 8'¢e 1€°9 1od L9°0 0¢ LT SO/9/L 00SESPST
€90 920 010°0> 8'S¢C 60T 109 8¢°0 00:LT S0/2/9 00SESHST
L8°0 0¢’0 010°0> 10T 1Ty rod S¥0 00:9T S0/€T/S 00SESHST
or'1 090 ¥20°0 §0c Iy rod 8CC'1 ST:11 SO/ET/S 00SESHST
01°0 9004 900°04 0°¢¢ 09°L 10 $80 0¢:LT S0/0¢/€ 00SESPST
(1/6w)
le1o] aiuebig (V) (V) (Bw)  (yBw)  (yBw)  (1/Bw)
panjossip ‘auefig panjossip ‘eluowwy awij/ajeq @l uoneis
+ eluowury ajeyng ealjis apuonyj apuojyy
, + ejuowwy ‘uabosyupn ‘uabo
uabouypn
00 Y01 98 6L STe oL'1 0CT:LT S0/TT/8 00SESHST
00 €01 g8 €8 €8°C €Tl 00-9T S0/1/8 00SESHST
00 16 SL €8 09T 1A 0€:LT SO/€9/L 00SESTST
00 78 69 L9 080 (040] 00:LT S0/2/9 00SESHST
00 0L 8¢ 8¢ oLt [4N! 00:91 S0/€T/S 00SESHST
00 L 99 9 96°'1 43! ST:TT SO/ET/S 00SESPST
00 €€l 601 €11 €6'C 0Tl 0€:LT S0/0¢/€ 00SESHST
Bw B B B
(1/6u) (1/6w) (1/6u) _(1/6w) (/) (/6w
pIey Pl 1l P 1l 03J¢e) qe| wni awj/ajeq al uoneys
p p . . Ipos wnissejod
11 s!q "sjeuoqie)y siq@ ‘ejeuoqiealg 10 s1q “Apunexpy 19} s1q "‘Apunexry

panunuo)—eyse|y ‘abe||i\ Suanalg Jeau Jaaly uoynp -sasAjeuy Alojesoqe Ayjenp Ja1epn jeuoneN SOSN b dlqel

12



8¢ I'v 80°0> 6 6C S01°0 80> 0°0> 14! 90°0> 0C:LT S0/TT/8 00SESTST

0s 1'e 80°0> 8 I'c L6070 80> 0°0> Cl 90°0> 00:91 S0O/1/8 00SESPST
¥'e €'e 80°0> 01 8'1 0800 80> 0°0> (011 90°0> 0€:LT SO/9/L 00SESPeT
§C 01 vl 9C I's 9L0°0 80> £0°0d ¢d 90°0> 00:-LT S0/C/9 00SESHST
¥'6 LT 80°0> [48! 8V 861°0 80> 0°0> €l 900> 00:91 so/€T/S 00SESPST
L1 8T €10 €91 LS 62€°0 80> 20094 9d 900> SI:TT SO/ET/S  00SESHST
89 ¥'C 80°0> 6 L0 6L0°0 80> 0°0> Cl 90°0> 0€:LT S0/0¢/€ 00SESPST
(1/61) (1/64) (1/61) (1/61) (1/61) (1/6d) (1/61) (1/6d) (1/64) (1/6d) awiy/ejeq al uonels
asauebuepy  wniyu peaq uoJ| laddog Jeqo9 wniwoiy?y wniwpes uoiog wnijjhiag
8 L0 LTO L1 €T 8C 'S 0T:LT S0/CT/8 00SESPCT
(44 L0 ocod 0¢ e 8¢ L'c 00-91 SO/1/8 00SESHST
0S L0 91°0d ¥C 9C 8¢ 1C 0€:LT SO/9/L 00SESHST
L1 0 0C0> 11 L9 08 e 00:LT S0/C/9 00SESPST
8¢ L0 0T'0> €€ 9C lan! ¢'c 00:91 S0/€T/S 00SESPST
Sy L0 11°0d 6C 9¢l 991 0y SI-TT SO/ET/S 00SESHST
8¢ 0 1104 14 0 'l 1'0> 0¢:LT S0O/0¢/€ 00SESPST
(1/61) (1/61) (1/61) (1/61) (1/6w) jejoy ajenonieq  (1/6w) panjossip  (1/6w) |ejo) aenoed
. . . 11/31eQ @l uonelg
wnueg a|uasity Auowpuy wnuwnjy ajuebiQ ‘uogies ajuebiQ ‘uogies auebiou] ‘uogqien
8L S0 900°0> £00°04 0C0 000 8€0°0 0C-LT S0O/CT/8 00SESHST
8¢ 8C0 900°0> 0004 0C0 10004 £50°0 00:91 SO/1/8 00SESPST
LY o 900°0> £€00°04 91°0 10009 ¥10°0 0€:LT SO/9/L 00S€SPST
6'6 L0 900°0> ¥00°0d €0 10004 860°0 00:LT S0/2/9 00SESPST
1'¢ [S0) 900°0> 800°0 ¥C0 10004 £50°0 00-91 s0/€T/S 00SESHST
9'LT 290 900°0> S10°0 280 2000 990°0 SI:TT SO/ET/S 00SESPST
0 200 900°0> ¥00°0> €00 2000 L6070 0€:LT S0/0¢/€ 00SESPST
(1/6w) jesor (1/6w) jesor (VBW) o g panjossip (1/6w) dsns (1/Bu) (1/Bur)
aje|nanied aluebig snioydsoyd }|}1em ajenanued panjossIp 8)IIN  paAjossip “ON awi]/ajeq @l uone)s
‘snioydsoyd ‘snioydsoyd p
+ auebiou| ‘uoques) -oyuQ ‘uafion ‘uafion +'ON ‘uabony

panunuo)—eyse|y ‘abe||i\ Suanalg Jeau Jaaly uoynp -sasAjeuy Alojesoqe Ayjenp Ja1epn jeuoneN SOSN b dlqel

13



919 16 £8°0 L0 80 8¥1 0> 90 T ST OTLT SO0/T/8 O0SESHSI
it SL 8L°0 S'0d L0 8yl o> L0 151 €1 00:9T SO/1/8  00SESKST
£0v 18 680 e 90 ov1 70> 90 LLT 1 OSLTSO/9/L  00SESKST
6% 6L o 91 €0 TEp TO>  p0> s €08 00:L1 SO/2/9  00SESHST
18L 08 19'0 L1 90 €8 To> 10 €9 90 00:9T SO/ET/S  00SESHST
$86 v8 £5°0 s 90 1'T6 o> Tod STt S0 SI:TT SO/ET/S  00SESHST
p1 ¥6 160 90 L0 081 o> L0 €T 1 OS:LT SO/OE/E  00SESHST
(ww 290°0>

(1/6uw) -dsng
‘Juawipasg

(1/6) (/6d)  (y/6n) (v6d)  (y/6d)  (y/6d)  (7/6d) (1/6)

% ‘WP analg) |einmjeu ‘winiueln) dulZ  WNIpRUBA WNHUONS  JSA[IS  WNIU3[ag [OIN  wnuapgAjop

‘dsng ‘Juawipag

awi]/ajeq al voners

panuiuo)—eyse|y ‘abe||i\ SUaAs1S Jeau Jaaly uoyn -sasAjeuy Alojeioge Aljeny Jaiepn [eUoneN S9SN b @1qel

14



888 L'8¢ ce00 8700 601 - ¥9¢ vLT 01:+1 S0/0¢/8 00SSTSST

16'L 9°¢¢ 7900 ¢80°0 I'vl -- LST 65T 0S:¥1 S0/5/8 00SSISST
16'L v'ee $90°0 680°0 LS - €5¢ 1444 0€¥1 SO/CI/L 00SSTISST
40! L'vE 190°0 €80°0 8¢l =" 89¢ we 00:ST S0/LT/S 00SSISST
98'L 8'6C €01°0 8¢1°0 70l -- (444 (444 0€:91 S0/81/S 00SSISST
ST'L €0¢ LLTO 6€C°0 611 081 L1T 81¢C 00:81 SO/01/S 00SSISST
ol 0Ly 6100 §20°0 00 0°S¢ €0¢ 68¢C 00:81 SO/T¢€/€ 00SSTISST
(1/bw) (/bw) #A_“_wh“_ﬂmvw “A_“hwr\:m “_ “MVN (9.) (9.) .MoE%Myw”wu“M_o .Mﬂ__wmwﬂvuwﬂ.w awi]/areq dl uoneis
wniseubepy  wnpley aoueqliosqy AN aoueqlosqy AN ‘dwsy serem ‘dway a1y ooadg oly10ads ) )

'8 6L L0l - (1143 CLI 000 %% 0I-¥1 S0/0€/8 00SSISST

'8 6L 9Tl -- 06¢ 791 000°tS 0S-¥1 S0/5/8 00SSISST

08 6L €6 8SL 059 123! 008°SL 0¢vl SO/CI/L 00SSISST

I'8 6'L €01 - 091 0LIT 000°CE 00:ST S0/LT/S 00SSTISST

08 8L 101 - 01¢ 651 009°0% 0€:91 S0/81/S 00SSISST

6L YL 66 ShL 0¢l [49! 00T°9¢ 00:81 S0/01/S 00SSISST

L'L 8L ot LyL €L ¥81 00S°L 00:81 SO/1¢/€ 00SSISST
(suun uhwucsmv (suun ujucsmv _omm_,“m“_mv_u Aw_h._sﬁmﬁmc ,_nm_w_”_F _%m._ uo>_om_mw_jw°8_. (/1) awi]/ereq di uoneis

e ‘Hd PIeld ‘Hd ‘uabAxQ oljawoleg Aupiquny 1e anpisay ‘spijos eb.eyosia

[popuadsng ““dsng ‘19joureIp “werp ‘parewns? ‘g Quadidd ‘g, (praly Ay} Ul UOHRNI) [RIUSWIOUL PIAOSSIP ‘PIL} LI SI

UOIIeN)) [RIUSWAIOUT [8)0) POAJOSSIP ‘L] 103 SI(J ‘AI0jeIoqe] ur uonen:) Jurod-pus paxIy PoA[ossIp ‘qef 19 Si(T 1] Jod weiSoxorw “J/3r ‘popuadsns pardl(ij Joyem “dsns J[J Jem (yeniu QN ‘NI CON ‘PAIANY g
£19JOWOURY ‘WU {J[OIABN[() ‘A[] SNIS[QD) $IITIP D), {1AIQWNUID ‘WD (SNIS[QD) $IAIFIP G I8 1)ownuad 12d uswarsoIdru ‘wo/SH (praty ‘prj <AIojeioqe] ‘qe LIQJQWI[IW ‘W {ON[BA SUISSIW ‘-- SJIWI] UOTIOAIP Uey)
SS9[ > {Amorow ‘SH “run A)piqin ommoworeydoN ‘N LN 1o Jod weidiu /3w <puodss 1od 399§ o1qnd ‘s/c)J ‘uonesoy 10j | 31y pue uondrosap J0J | 9[qe) 0] JOJAI ‘I9qUUNU UONEIIJNUIPI UONEIS ‘(] uones]

YSe|Y ‘euBUB| 1B JAAlY eueuR] -sasAjeuy Aloleloqeq Ayjenp Jaiepn |euoieN SOSN G 3jqel

15



6€0 LSO oo 0°0¢ LL'8 1o SL'1 01:+1 S0/0€/8 00SSTSST

9€°0 110 $00°0d L9 18 10 el 0$#160/5/8  00SSISSI
09°0 91°0 900°0d 0Ly 0r'L 10 A 0€¥1 SO/TI/L  00SSISST
0€0 L0 600°0d £9p LS'6 10 161 00:S1 SO/LT/S  00SSISST
0 020 600°0d 0'8¢ 9¢'8 1od 81 0€:91 §0/81/S  00SSISST
150 o 010°0 8°0¢ v1°6 10 w1 00:81 S0/01/S ~ 00SSTSST
110 1o £50°0 £'se 191 10 9Tl 00:81 SO/IE/E  00SSISST
Gy (1/6w) (1/Bw)
T’ STOTER, PWIELeU daw Gw el lew o o
00 S0l 98 06 187 70T 0141 S0/0€/8  00SSISST
00 001 [ s uy 881 0S#150/5/8  00SSISSI
00 L8 w L 18°¢ 70T 0€¥1 SO/TI/L  00SSISST
00 601 68 88 0S¥ £re 00:ST SO/LT/S ~ 00SSISST
00 €L 09 w LS’ LLl 0€:91 50/81/S  00SSISST
00 €6 oL oL (U 9L'1 00:81 S0/01/S ~ 00SSISST
00 961 81 9z1 vy ve'T 00:81 SO/TE/E  00SSISST
(/Bw) (/Bw) (1/6w) (y/bu) (1/6w) (1/5w)
Plol Pield PIold LI f00ED st ‘qe| wnpog  wnseelog awy/eteq al uoneis
11510 ‘sjeuoqieg 11510 ‘aleuoquealg 101 s1@ ‘Anuneny 194 s1a “‘Ayunesiiy

panuiuo)—eyse|y ‘BUBUB 1B JBAIY BUBUE | -S8SAjeuy AlolelogeT Alijeny Jaiepn [euoneN S9SN ' alqel

16



9¢ 01 €0 Sl 0¢ 0¢ €0 0T:¥1 S0/0¢/8 00SSTSST

[§3 0’1 970 14! |4 6'C g0 0S¥ S0/S/8 00SSISSI
9¢ 'l €0 14! €S vy Sl 0€¥1 SO/CI/L 00SSISST
123 01 970 14! £ 8¢ €0 00:S1 S0/LT/S 00SSISST
€€ 60 120 91 'y 8¢ 70 0€:91 S0/81/S 00SSISST
143 'l 0T°0 81 Sy 69 70 00:81 S0O/01/S 00SSISST
0S S0 L1°0d cd €0 0’1 1'0> 00:81 SO/1¢€/€ 00SSISST
(/6v) (/6v) (/6v) (/6v) (1/6w) e10] ajejnolLied (/Bw) PaAloSSIP (1/6w) |eoL aig|noled ewL/eRg al uonels
wnieg oluasty Auownuy wnuiwny ojuebiQ ‘uoque) ajuebiQ ‘uoque) ojuebiou] ‘uoqie)
€ IL0 900°0> £00°0d 71°0 100704 680°0 0l%#1 S0/0¢/8 00SSISSI
LT 9L°0 900°0> £00°0d 61°0 100704 scro 0S¥1 S0/S/8 00SSISST
89 611 900°0> G000 9¢°0 100°04 [48N0) 0¢vl SO/CI/L 00SSISST
L't LY'0 ¥6v°0 61°0 91°0 100°0d (4480 00-ST SO/LT/S 00SSISST
vy IL0 900°0> §00°0 970 100704 8810 0€:91 S0/81/S 00SSISSI
0's 09°0 +00°0d 010°0 670 £00°0 810 00:81 S0/01/S 00SSISST
€0 8200 £00°0d ¥00°0> 200> £00°0 ¥91°0 00:81 SO/1¢/€ 00SSISST
(/6w) jejoL (1/6w) fer01 (/6w) (/6w) (/6w) dsns (1/6w) (/)
aje|najued aiuebio ‘snioydsoyd snioydsoyd panjossip 11j }em ajenojied  Pan|oSSIP S1MUN  PAAJOSSIP CON awi]/ereq al uonels
+ ojuebuiou] ‘uoqie) -oyHO ‘snioydsoyd ‘uabonlIN ‘uabonlIN +2QN ‘uaboiuN

panuiuo)—eyse|y ‘BUBUB 1B JBAIY BUBUE | -S8SAjeuy AlolelogeT Alijeny Jaiepn [euoneN S9SN ' alqel

17



060°T 99 €60 904 81 81 0> 9°0 o'l el 011 S0/0¢/8 00SSTISST

009°1 0S 8L°0 S04 1 651 0> 90 vS1 1 0S¥1 S0/S/8 00SSISSI
012°C oL 18°0 S 0d 90 161 0> 80 6C'C 1 0¢¥1 SO/CI/L 00SSI1SSIT
99 (3 6L0 S 0d S0 891 70> 90 69'C 11 00:ST S0/LT/S 00SSTSST
0¢€6 49 080 (V74 90 el 0> 90 05T 60 0€:91 S0/81/S 00SSTISSI
L8L (974 €L’0 €1 L0 134! 0> S0 S 60 00:81 S0/01/S 00SSISSI

0T 89 80 1 01 (444 0> S0 1¢€°¢ 1 00-81 S0/1¢€/¢€ 00SSI1SSIT
B oS oy (W EMR (U (B ) D ) 0O ey gruones
T €< 80°0> €q 91 6210 80> 00 LT 900> 01%1 S0/0¢/8 00SSISST
1L 6'¢ 80°0> Y1 € 601°0 80> 00> (44 900> 0S¥1 S0/S/8 00SSTSST
0¢ (% S0'0d 8 T Y010 80> c00d 9T 900> 0¢¥1 SO/CI/L 00SSISST
S0l 1°¢ 80°0> 0¢ (e 161°0 80> 0°0> 6C 900> 00:S1 S0/LT/S 00SSISSI
S¢Cl Ve 9004 184 (a4 v81°0 80> 0°0> 81 900> 0€:91 S0/81/S 00SSISSIT
791 Ve 600 88 [ % +91°0 80> €004 8¢C 900> 0081 S0/01/S 00SSTSST
0°'88 LT 80°0> 4! Sl LYTO0 80> €004 81 900> 00:81 SO/T€/€ 00SSISST
osemmbren i g Weied  aluoneis

panuiuo)—eyse|y ‘BUBUB 1B JBAIY BUBUE | -S8SAjeuy AlolelogeT Alijeny Jaiepn [euoneN S9SN ' alqel

18



98'L 8°0¢ ¥81°0 8¥C0 06 06 Y44 1€e 0S-¥1 S0/LT/6 LY¥S9sSl

19°8 [4%3 091°0 L6170 891 L6l 94 1254 0T:81 S0/91/8 L¥yS96S1
6¢€°L 8°0¢ (34 N0) 761°0 LI - (444 661 0€:60 SO/CI/L LYyS96ST
S6'S 9°LT 6381°0 GsT0 961 961 631 8LI1 0¢-S1 S0/v1/9 LYyS9SS1
€9y [ 74 LLTO [LE0 Sl 9l S91 991 00:CI SO/1/9 L¥yS9SS1
0Ty ¥'CC £6€°0 7750 ¢S vy 0S1 6v1 0€:01 SO/L1/S L¥yS96S1
L1l 6Ly S¥0°0 £90°0 00 €0 SI¢ L1€ 0€61 SO/L1/E LYyS96ST
(ow) - (wBw)  EERD ey ©J @) qhmnpusy ‘emnbued  owera  aluoners
wnisaubel wniofey aoueqdosqy AN aoueqiosqy AN dwoy seem  dwsyay oyoads oy1oads ) )

1'9 6'L 601 L L9 091 000°LLE 0S¥1 S0/LT/6 L¥yS96ST

08 6'L ¢'8 9L 06l S91 00091 ¢ 0C:81 S0/91/8 LYYS96S1

'8 '8 I'e 9GL 0€C 24! 000°91% 0€:60 SO/CI/L LY1PS96S1

L'L 6'L 08 9L 001 148! 000089 0€:S1 SO/¥1/9 L¥yS96S1

8L 8L 6 9L 0¢l (41 000°T9L 00:C1 SO/1/9 L¥yS96ST

08 6'L ot 8¥L 0LT CIl 000°0ST°1 0€:01 SO/L1/S LYYS96S1

L (5 g L9L 6'L 681 009°1¥ 0€:61 SO/L1/E LYyS96S1
(suun Ewucﬂwv (suun Em_u:mﬁwv ku_,“ww:mv_u Aw_h_:_m...vw““: :hﬂhﬂw._ vw>_om_m\”“__.=.vooomw (s/.1) awll/eeq ai uoneis

e ‘Hd PIeld ‘Hd ‘uabAxQ oljawoleg Apiging Je anpisay ‘spijos abueyosig

[popuadsng “dsng <10jowerp “wrerp pajewrnss g Juaorad ‘g, POy AY) UT UOTIBNT [BJUSWIOUT PIA[OSSIP ‘P[aIf LT SI

{UOTEIT) [RIUSWIAIOUT [B)0) PIA[OSSIP ‘L] 103 SI(J AJojeioqe] ur uonenm jutod-pus paxIj PIA[OSSIP ‘qef 39f si(T 1031 Jod wrerSorotwr /31 ‘popuadsns porayly 1orem “dsns J[J Jem ‘Q1eNTU “CON INIU TON PIANTF I
$10JOWIOUBU ‘WU $JI[OTABI[[] ‘A [] SNIS[QD) SAAITIP D), “IOJOWIIUD ‘WD SNIS[O)) SAIFOP G I I9jownuad Jod UdWAIsoIonu ‘wo/SH prary ‘pry (AI0jeIoqe| ‘qef ‘ISJOWI[IW ‘W onfeA SUISSIUI ‘-~ SIIWI] UONIO)P UBY)
ssa] > ‘Amorow ‘S 9run A1piqiny ormaworaydaN ‘N LN 1o 1od wressyiu “J/3w puodss 1ad 3935 01qN0 ‘s/Jf tuonedo] 10j | A3y pue uondLIdsap 10§ T S[qE 03 JAAI “I9qUINU UOHBIPIUSP UOKE]s ‘(] Uones]

BYSE|Y ‘U0IRIS 10|Id 1B J8AIY UoYNA -sasAjeuy Aiojeioqe Aujenp Ja1epA |euoneN S9SN 9 3jqel

19



13 LT°0 §00°0d €100 1o 100°0d €Iro 051 S0/LT/6 LYy¥S9SS1

9'¢ €0 €00°0d 900°0 LTO 700°0 S01°0 027:81 S0/91/8 L¥PS9SST
99 6€0 $00°0d 600°0 SE0 10009 ¥60°0 0€:60 SO/TI/L L¥rS9SST
¥'s 0€0 900°0> L00°0 LEO 10009 #80°0 0€:S1 SO/¥1/9 L¥rS9SSI
09 0€0 900°0> 0100 ¥€0 7000 6L0°0 00:C1 S0/1/9 L¥¥S9SST
811 0L0 9000 8100 ¥9°0 #00°0 121°0 0€:0T SO/LT/S L¥PS9SST
¥'0 200 €00°09 €00°09 €0°0 7000 S61°0 0€:61 SO/LT/E L¥rS9SST
(1/6w) je101. (1/6w) jeroL (1/6w) (1/6w) (1/6w) dsns (1/6w) (1/6w)
aje|noiMed ouebio snioydsoyd paAjossIp 1} 1em ajenoiped  panjossIp SN paAjossIp €ON awi]/areq dl uoneis
. snioydsoyd ‘ . p ‘

+ ojuebiou] ‘uoqie) -oyHO snioydsoyd uaboaN uaboaN +20N ‘uaboiuN
00 Z4! 101 8L 9LC LO'T 0S:¥1 S0/LT/6 L¥rS9SSIT
00 Syl 611 68 vTe €51 02:81 S0/91/8 L¥rS9SSI
00 (44! 00T 18 9LC 8S'1 0€:60 SO/TI/L L¥¥S9SST
00 L 65 0L 081 IT'1 0€:ST SO/¥1/9 L¥PS9SST
00 6L 9 S9 99'1 91’1 00:CT S0/1/9 L¥¥S9SST
00 9L 79 09 wl 91'l 0€:01 SO/L1/S L¥S9SST
00 961 8C1 52! €6'¢ 6¢'1 0€:61 SO/L1/E L¥¥S9SST

] 6 6

(1/6w) (1/6w) (1/6w) . (W] _5, (1/6w) (1/6w)

[JETE NN pIeld 11 pIald 11 0Je) se ‘qe| WnIpos  wnisseod awi/areq ai uonels
siq ‘ejeuoqied s ‘ejeuoqleodlg 101 s1@ ‘Anunexy 19 s1a ‘Anuiey : :
0v'0 (440 900°0d 9'9¢ SS'L 1'od 9’1 0S¥1 S0/LT/6 L¥#S96ST
0] or'od L0009 ¥'6¢€ LTL 1'0 8L0 0T:81 S0/91/8 L¥PS9SST
¥9°0 610 90009 €Te 889 1'0 €8°0 0€:60 SO/TT/L L¥PS9SST
IS0 TT0 $00°0d L'ST 98'¢S 1'od IS0 0€:ST SO/¥1/9 L¥rS9SST
89°0 1€°0 80009 081 L6V 104 750 00:CT S0/1/9 LYrS9SSIT
860 1$°0 6¥0°0 8Tl 9Ly 1'od €L°0 0€:01 SO/L1/S L¥rS9SSI
[440) 070 0800 8'9¢C el 1'0 ST'1 0€:61 SO/L1/E L¥rS9SSIT
w Bw Bw

(vow) (1w) (vow) (Bw)  (Bw)  (Bw) (1w
|elo] auebuQ + panjossiq d1uebiQ + panjossIp s1ein oI spLon opLIO awi]/ereq @il uoneis

eluowwy ‘uabosN eluowwy ‘uabosliN eluowwy ‘uaboJyiN 18NS s pHonid PHOIUD

panuiuo)—eyse|y ‘UoNne1S 10|14 18 JaAlY Uo)nA -sasAjeuy Alojeioge Aujeng Jalepn [euoneN SOSN ‘9 djqel

20



L8T 4} 9L°0 L0 90 Sel 0> 70 01°'1 60 051 S0/LT/6 L¥S9SST

(874 9 80 I'1 90 9¢1 0> S0 9C'CT €1 0¢:81 S0/91/8 134435991

19% 98 0L 0 L1 80 8¢CI1 0> S0 €0'¢C 1 0€:60 SO/CI/L LYYS96S1

€6¢ 69 LYO YT 80 SOl 0> €04 8¢€'T L0 0¢:S1 SO/v1/9 LYYS9GST

719 €9 LY0 LT 80 0°S6 0> €04 9L'T 90 00:C1 S0/1/9 LYYS9SST

€98 <L 9¢0 1 11 08 0> 70> LSC 90 0€:01 SO/L1/S 134435991

S S6 S6°0 8¢ vl 80¢C 0> €04 6’1 80 0¢:61 SO/LT/E LYPS96S1

ww 0> B
oW dens o) e Q) OB (80 0 () @D ) umeq gruopes

‘dsng qQuawipas  ‘wnjuein

001l ¥'e ¥1°0 8L1 I'e 080°0 10 €0°04 4! 90°0> 051 S0/LT/6 L¥S9SST
L¢ 3 L0°0d 0¢ ¥ ¥01°0 80> ¥0°0> cl 90°0> 0C:81 S0/91/8 LyrS9SCl
Le L'C 0T0 L0T 9¢C ¢60°0 80> 90°0 4t 90°0> 0€:60 SO/CI/L Ly¥S9SST
891 v'e LT°0 0S1 6'C 8I11°0 80> c0°0d Sd 90°0> 0€:S1 SO/¥1/9 LY¥S9sS1
£'6C L'l £€9°0 €6l €¢ 9LT'0 80> ¥0°0> vd 900> 00:C1 SO/1/9 L¥S9SST
vl 61 €00 (433 09 ¥6C°0 80> ¥0°0> 6 90°0> 0€:01 SO/L1/S LyrS9SCl
6¢1 6C 00 ¥6 vl 6€C0 80> ¥0°0d 14 90°0> 0€:61 SO/L1/€ LYYS9SCl
ssoblon uminh  per  don  ioddod Um0  umuemo  wmupto  ubeg  umieg WSO aiuomms
9 60 (44 L1 e S9 o 0S-¥1 S0/LT/6 LYyYS9SCl

0S 60 LT0 €l (44 St 1A 0T:81 S0/91/8 LYy¥S9sS1

8y 't 620 4! 8y 8¢ L1 0€:60 SO/CI/L L¥S9SST

1974 60 §Co 4! 6t 0L ¥0 0€:S1 SO/P1/9 LyrS9SCl

97 01 §Co IC Y 40! 90 00-C1 S0/1/9 LYy¥S9sSl

6¢ I'l (4] 6¢C ¥'6 144! ve 0€:01 SO/L1/S LYy¥S9sS1

18 70 00> 9 ¥0 I'c 10> 0€:61 SO/LT/E L¥S9SST
umie  owesn  Auowniy  wmamiy | OUSBIG uoed - SWSBIG wbaey  owebiod vomss . WA®G  aluoeis

panuiuo)—eyse|y ‘UoNne1S 10|14 18 JaAlY Uo)nA -sasAjeuy Alojeioge Aujeng Jalepp [euoneN SOSN ‘9 djqel

21



CHAPTER 3 - Dissolved Organic Carbon Characterization

by George R. Aiken

A description of sample collection and processing of samples for dissolved organic carbon
(DOC), ultraviolet (UV) absorbance spectroscopy, specific UV absorbance (SUVA), and DOC
fractionation analyses is given in Schuster (2003). These analyses were performed at the USGS
National Research Program Laboratories in Boulder, Colorado. Sample analysis results for WY

2005 are given in table 7.
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Table 7. Dissolved organic carbon concentrations and fractionation analyses from fixed-
station sampling sites in the Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; DOC, dissolved
organic carbon; mg C/L, milligrams carbon per liter; UV (abs @ 254 nm), Ultraviolet absorbance at the 254 nanometer
wavelength; SUVA, Specific UV absorbance; L/(mg C*m), liters per milligram carbon multiplied by a one-meter path
length; %, percent; --, missing value; all samples filtered with 0.45-pm glass-fiber filters prior to analyses]

uv Hydrophobic Hydrophobic

Station ID Date (m';"(fm (abs @ [L/(l?ll;‘:;\'m)] Acid SUVA Vi
254nm) [L/(mg C*m)] (%)

15356000 4/7/2005 19 0035 1.8 26 39
15356000 S5/11/2005 136 0461 34 - -
15356000 5/24/2005 T4 0247 33 40 13
15356000 6/142005 3.6 0.106 2.9 3.6 51
15356000 7/7/2005 74 0231 3.1 38 52
15356000 8/4/2005 64 0.194 3.0 34 54
15356000 8/30/2005 34 0088 26 32 49
15389000  4/6/2005 19 0033 17 27 38
15380000 5/19/2005 186  0.637 34 42 56
15380000  5/25/2005 162 0531 33 40 51
15389000 6/7/2005 152 0524 34 3.9 56
15380000 7/14/2005 67 0.181 27 33 49
15389000 8/3/2005 69  0.178 26 3.0 53
15380000 8262005 8.6 0237 23 34 50
15453500 3/30/2005 2.0 0.039 2.0 27 47
15453500 5/13/2005 194 0.607 3.1 42 48
15453500 5/23/2005 118 0413 3.5 43 56
15453500 6/2/2005 82 0281 35 38 60
15453500 7/6/2005 40 0.106 26 32 50
15453500 8/1/2005 42 0112 27 34 16
15453500 8/22/2005 32 0.083 26 32 49
15515500 3/31/2005 15 0024 16 24 37
15515500 5/10/2005 8.1 0237 2.9 3.9 49
15515500  5/18/2005 47 0.133 29 3.7 16
15515500  5/27/2005 30  0.080 26 - -
15515500 7/12/2005 3.6 0084 24 33 45
15515500 8/5/2005 33 0082 26 32 56
15515500 8/30/2005 2.1 0.048 22 27 13
15565447 3/172005 2.6 0.061 24 26 51
15565447 S/172005 167 0499 3.0 37 50
15565447 6/1/2005 109 0376 35 40 56
15565447 6/14/2005 77 0261 34 32 54
15565447 7/122005 61 0.189 3.1 36 53
15565447 8/16/2005 46 0115 25 3.5 41
15565447 972005 77 0247 32 3.5 53
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Table 7. Dissolved organic carbon concentrations and fractionation analyses from fixed-
station sampling sites in the Yukon River Basin—Continued

Hyglroph_lllc Hydrophilic Transphilic Transphilic
Station ID Date rganic Organic Matter Acids SUVA Acids

Matter SUVA (%) [L/(mg C*m)] (%)

[LAmg C*m)]
15356000 4/7/2005 - -- -- --
15356000 5/11/2005 - - - --
15356000 5/24/2005 22 15 2.7 15
15356000 6/14/2005 1.5 18 22 18
15356000 7/7/2005 1.6 15 2.7 17
15356000 8/4/2005 1.6 15 2.7 17
15356000 8/30/2005 1.5 20 2.1 19
15389000 4/6/2005 - - - --
15389000 5/19/2005 1.5 19 2.6 14
15389000 5/25/2005 1.7 18 2.6 12
15389000 6/7/2005 1.5 19 24 16
15389000 7/14/2005 1.4 19 2.2 17
15389000 8/3/2005 1.4 18 2.0 18
15389000 8/26/2005 2.1 16 2.2 17
15453500 3/30/2005 - - - -
15453500 5/13/2005 1.5 20 2.7 14
15453500 5/23/2005 1.7 21 2.7 16
15453500 6/2/2005 1.7 16 2.3 17
15453500 7/6/2005 1.4 18 2.1 16
15453500 8/1/2005 1.0 21 2.0 20
15453500 8/22/2005 1.5 17 2.0 22
15515500 3/31/2005 - - - -
15515500 5/10/2005 1.2 19 2.3 16
15515500 5/18/2005 1.3 18 1.7 15
15515500 5/27/2005 - - - -
15515500 7/12/2005 - 15 2.1 16
15515500 8/5/2005 2.2 23 2.2 18
15515500 8/30/2005 -- -- -- --
15565447 3/17/2005 - - - -
15565447 5/17/2005 2 18 22 9
15565447 6/1/2005 1.8 18 2.8 15
15565447 6/14/2005 1.9 17 2.6 16
15565447 7/12/2005 1.6 16 24 16
15565447 8/16/2005 2.0 15 24 17
15565447 9/27/2005 2.2 14 2.5 21
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CHAPTER 4 - Dissolved Major Cations and Trace Elements

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

References for the description of sample collection and processing of samples for
various water-quality constituents are given in Chapter 2 of Schuster (2003). A
description of sample analysis for major cations and trace elements at the USGS National
Research Program Laboratories in Boulder, Colorado, is given in Chapter 4 of Schuster

(2003). Sample analysis results for WY 2005 are given below in table 8.
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CHAPTER5 - Mercury Analyses

by John F. DeWild and Mark L. Olson

A description of sample collection and processing of samples for filtered (dissolved),
methyl, particulate, and total mercury (Hg) is given in Schuster (2003). Sample analysis results

for WY 2005 are given in table 9.
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Table 9. Mercury and methylmercury concentrations from fixed-station sampling sites in the
Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; Hg, mercury; ng/L,
nanogram per liter; FMHg, Filtered Methylmercury; FTHg, Filtered Total mercury; PMHg, Particulate Methylmercury;
PTHg, Particulate Total mercury; <, less than; *, relative standard deviation among replicate analyses greater than 10%;
E, estimated]

Filtered Filtered Particulate  Particulate
Methyl-Hg Total-Hg  Methyl-Hg Total-Hg

StationID  Date/Time (FMHg) (FTHg) (PMHg) (PTHg)
(ng/L) (ng/L) (ng/L) (ng/L)
15356000 4/7/05 17:40 <0.04 0.48 <0.013 <0.139
15356000 5/24/05 12:00 0.05 3.54 0.097 39.1
15356000 6/14/05 12:20 <0.04 1.48 0.036 14.1
15356000 7/7/05 11:00 <0.04 1.64* 0.081 33.7
15356000 8/4/05 10:40 <0.04 1.73 <0.033 12.9
15356000 8/30/05 11:00 <0.04 0.80 <0.036 11.7
15389000 4/6/05 15:30 <0.04 0.37 <0.013 <0.143
15389000 5/19/05 1300 0.04 4.64 0.095 12.7
15389000 5/25/05 15:10 <0.04 3.86 0.067 11.2
15389000 6/7/05 17:00 0.06 3.69 0.035 5.34
15389000 8/3/05 13:30 <0.04 0.86 <0.017 0.152E
15389000 8/26/05 13:00 <0.04 0.98 <0.014 0.277
15453500 3/30/05 17:30 <0.04 0.16 <0.015 0.540
15453500 5/13/05 11:15 0.05 4.63 0.209 46.5
15453500 5/23/05 16:00 0.06 3.38% 0.146 352
15453500 6/2/05 17:00 0.04 3.07 0.094 24.3
15453500 7/6/05 17:30 <0.04 0.86 0.054 17.7
15453500 8/1/05 16:00 <0.04 0.98 0.041 18.3
15453500 8/22/05 17:20 <0.04 0.44 <0.048 32.1
15515500 3/31/05 18:00 <0.04 0.19 <0.018 0.625
15515500 5/10/05 18:00 <0.04 1.78 0.068 21.3
15515500 5/18/05 16:30 <0.04 1.55 0.067 26.0
15515500 5/27/05 15:00 <0.04 0.93 0.046 20.2
15515500 7/12/05 14:30 <0.04 1.10 <0.062 53.1
15515500 8/5/05 14:50 <0.04 0.93 0.079 31.6
15565447 3/17/05 19:30 0.04 0.14 <0.050 <0.560
15565447 5/17/05 10:30 <0.04 3.67 0.118 33.6
15565447 6/1/05 12:00 0.04 2.52 0.083 243
15565447 6/14/05 15:30 <0.04 1.62 0.076 17.8
15565447 7/12/05 9:30 0.07 0.97 0.096 213
15565447 8/16/05 18:20 <0.04 0.83 0.045 16.7
15565447 9/27/05 14:50 <0.04 1.44 0.044 11.8
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CHAPTER 6 - Dissolved Gasses and Dissolved Inorganic Carbon

by Robert G. Striegl and Mark M. Dornblaser

A description of sample collection and processing of samples for the partial pressures of

carbon dioxide (Pco,) and methane (Pcp,) is given in Schuster (2003). Sample analysis results for

WY 2005 are given in table 10.
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Table 10. Carbon dioxide, methane, and dissolved inorganic carbon concentrations from fixed-
station sampling sites in the Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; CO,, carbon dioxide; pmol/L,
micromole per liter; PCOz’ partial pressure of CO,; Jatmos, microatmospheres; CH,, methane; PCH4, partial pressure of CH, ; DIC,

dissolved inorganic carbon]

Station ID Date co, Corrected Pcoz CH, Corrected P, DIC
{(umol/L) (patmos) (umol/L) (patmos) (umol/L)

15356000 4/7/2005 141.5 1,761 0.46 9.8 2,452
15356000 5/4/2005 52.1 730 0.14 32 1,295
15356000 5/11/2005 199.7 3,372 0.26 59 1,485
15356000 5/24/2005 89.4 1,574 0.15 34 1,373
15356000 6/14/2005 82.7 1,731 0.32 6.9 1,725
15356000 71712005 66.9 1,409 0.16 3.6 1,629
15356000 8/4/2005 55.0 1,111 0.18 3.8 1,721
15356000 8/30/2005 65.1 1,231 0.23 5.0 1,898
15389000 4/6/2005 385.6 4,857 0.38 8.1 4,418
15389000  5/19/2005 68.0 1,082 0.25 5.4 876
15389000 5/25/2005 137.1 2,281 0.27 6.0 1,062
15389000 6/7/2005 154.1 2,999 0.24 5.6 1,223
15389000 7/14/2005 33.1 719 0.18 4.0 2,078
15389000 8/3/2005 93.5 1,873 0.24 5.1 2,105
15389000 8/26/2005 77.3 1,483 0.13 3.0 1,804
15453500  3/30/2005 208.5 2,653 0.39 8.4 2,753
15453500  5/23/2005 41.9 763 0.22 4.8 1,323
15453500  6/2/2005 45.4 916 0.22 4.7 1,589
15453500 7/6/2005 55.4 1,288 0.25 5.7 1,810
15453500 8/1/2005 107.0 2,318 0.44 9.3 1,995
15453500 8/22/2005 32.5 670 0.25 5.7 1,862
15515500 3/31/2005 193.9 2,458 3.09 65.7 3,248
15515500  5/10/2005 110.3 2,142 0.87 19.6 1,884
15515500  5/18/2005 135.3 2,519 0.65 14.7 1,917
15515500  5/27/2005 51.7 1,074 0.92 20.9 2,079
15515500 7/12/2005 100.1 2217 0.45 9.6 1,869
15515500 8/5/2005 44.4 934 0.73 15.5 1,874
15515500 8/30/2005 111.5 2,111 1.28 27.3 2,379
15565447 3/17/2005 710.0 9,106 2.0 424 4,168
15565447 5/17/2005 72.6 1,151 0.38 8.1 1,431
15565447 6/1/2005 56.1 1,133 0.48 10.3 1,492
15565447 6/14/2005 62.6 1,397 0.41 8.7 1,588
15565447 7/12/2005 66.0 1,561 0.22 4.7 1,909
15565447 8/16/2005 99.8 2,312 0.31 6.7 2,109
15565447 9/27/2005 92.4 1,657 0.34 72 1,667
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CHAPTER 7 - Sediment Chemistry

by Arthur J. Horowitz

A description of sample collection and processing of samples for suspended sediment

chemistry is given in Schuster (2003). Sample analysis results for WY 2005 are given in table 11.
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CHAPTER 8 - Sediment Mineralogy

by Dennis D. Eberl

A description of sample collection and processing of samples for quantitative X-ray
mineralogical analysis is given in Schuster (2003). Sample analysis results for WY 2005 are given

in table 12.
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Table 12. Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; %, percent; *, replicate]

Station ID: 15356000 15356000 15356000* 15356000 15356000 15356000 15356000
Date: 5/11/05 5/24/05 5/24/05 6/14/05 7/7/06 8/4/06 8/30/06
Mineral Weight % Weight % Weight % Weight % Weight % Weight % Weight %
Non-clays:

Quartz 30.6 26.7 27.3 28.1 17.9 19.5 15.8
Ordered Microcline 1.8 0.6 1.9 0.6 0.0 1.5 0.9
Intermediate

Microcline 3.3 4.6 3.2 4.4 7.0 4.5 5.3
Sanidine 1.3 0.2 0.5 1.7 0.0 0.0 0.0
Orthoclase 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Anorthoclase 14.7 17.9 13.2 10.3 20.1 20.5 22.7
Albite 7.2 6.5 7.0 6.0 6.6 7.0 7.3
Oligoclase 1.4 1.3 1.4 2.8 0.0 0.7 0.1
Andesine 0.5 0.0 0.9 2.2 0.0 1.9 0.0
Labradorite 7.8 5.9 7.5 6.2 7.2 5.2 3.9
Bytownite 1.5 2.0 2.4 1.1 2.8 1.5 0.9
Anorthite 0.5 0.6 0.0 0.4 0.0 0.0 0.3
Calcite 2.3 5.2 5.5 6.1 10.2 9.6 13.6
Mg-calcite 0.7 0.6 0.5 0.4 0.0 0.0 0.4
Dolomite 2.6 3.1 3.0 2.5 3.8 3.3 4.2
Amphibole 1.4 1.0 1.1 1.8 0.9 1.1 1.6
Pyroxene 1.5 0.7 1.5 1.0 2.1 2.5 0.5
Hematite 0.1 0.2 0.3 0.1 0.4 0.3 0.2
Maghemite 1.1 0.4 0.4 1.4 0.4 0.5 0.0
Apatite 1.0 0.2 0.4 1.0 0.1 0.6 0.6
Total non-clays: 81.3 77.9 78.0 78.0 79.5 80.2 78.2
Clays:

Goethite 0.2 0.0 0.1 0.4 0.0 0.1 0.0
Disordered Kaolinite 0.6 0.5 0.4 0.7 0.6 1.0 0.4
Ferruginous smectite 7.4 9.5 6.1 4.9 9.4 10.6 12.4
Illite + Smectite 6.8 4.8 5.2 6.6 6.6 5.5 4.9
Chlorite 7.8 7.4 7.4 9.5 11.0 10.0 13.6
Muscovite (2M1) 4.5 3.2 4.7 43 0.8 2.9 3.0
Total clays: 27.2 25.4 23.8 26.3 28.4 30.0 343
Total: 108.5 103.2 101.9 104.4 108.0 110.3 112.5

Full Pattern degree of
fit: 0.101 0.094 0.079 0.119 0.091 0.089 0.100
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Table 12. Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin—
Continued

Station ID: 15453500 15453500 15453500 15453500* 15453500 15453500 15453500
Date: 5/13/05 5/23/05 6/2/05 6/2/05 7/6/05 8/1/05 8/22/05
Mineral Weight % Weight % Weight % Weight % Weight % Weight % Weight %
Non-clays:

Quartz 30.2 26.8 27.9 28.6 21.3 20.9 11.9
Ordered Microcline 1.7 1.3 1.2 1.5 1.1 0.0 0.5
Intermediate

Microcline 2.0 34 3.5 3.7 3.4 6.8 4.5
Sanidine 0.8 0.9 0.8 0.4 0.3 0.0 0.0
Orthoclase 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Anorthoclase 15.1 14.5 14.7 13.1 14.4 18.3 15.2
Albite 6.1 6.6 6.0 6.1 5.9 4.5 5.6
Oligoclase 0.0 0.9 1.3 1.1 1.1 2.0 0.9
Andesine 0.0 0.0 1.1 0.0 0.0 0.0 1.0
Labradorite 5.8 5.2 5.3 5.5 6.0 4.9 4.9
Bytownite 1.6 1.4 1.4 2.6 1.2 1.7 0.1
Anorthite 0.7 0.3 0.6 0.0 0.9 0.0 1.2
Calcite 34 4.5 4.7 4.6 9.2 7.7 11.2
Mg-calcite 0.4 0.3 0.4 0.5 0.3 1.0 0.7
Dolomite 3.1 3.5 3.1 33 3.3 2.9 3.6
Amphibole 1.0 1.2 1.1 0.9 0.9 1.0 1.1
Pyroxene 1.4 0.8 0.7 0.8 1.2 0.0 0.6
Hematite 0.3 0.3 0.2 0.3 0.2 0.4 0.4
Maghemite 0.1 0.6 0.2 0.7 1.2 0.0 0.6
Apatite 04 0.6 0.8 0.3 0.3 0.7 0.8
Total non-clays: 74.1 73.1 75.0 74.2 72.1 72.6 64.7
Clays:

Goethite 0.1 0.1 0.3 0.1 0.1 0.3 0.1
Disordered Kaolinite 0.6 0.9 0.3 0.7 0.9 0.6 0.7
Ferruginous smectite 7.0 6.8 7.1 7.9 7.6 16.4 15.7
Illite + Smectite 10.2 7.7 8.1 7.9 6.8 1.2 3.2
Chlorite 8.0 9.5 9.6 9.4 10.7 10.8 12.2
Muscovite (2M1) 4.1 6.0 5.2 4.8 4.1 4.8 5.1
Total clays: 30.1 31.0 30.7 30.8 30.2 34.1 37.0
Total: 104.2 104.1 105.6 105.0 102.4 106.8 101.7

Full Pattern degree of
fit: 0.074 0.086 0.102 0.080 0.072 0.129 0.102
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Table 12. Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin—
Continued

Station ID: 15515500 15515500 15515500 15515500 15515500 15515500
Date: 5/10/05 5/18/05 5/27/05 7/12/05 8/5/05 8/26/05
Mineral Weight % Weight % Weight % Weight % Weight % Weight %
Non-clays:

Quartz 43.8 36.5 374 32.6 31.2 36.3
Ordered Microcline 1.0 1.1 1.0 0.3 0.6 0.4
Intermediate Microcline 2.7 2.7 2.8 3.8 3.6 3.8
Sanidine 0.8 0.0 0.0 0.0 0.4 0.0
Orthoclase 0.0 0.0 0.0 0.0 0.0 0.0
Anorthoclase 9.0 10.8 10.4 14.2 13.8 16.1
Albite 8.0 7.3 6.8 6.5 6.7 7.5
Oligoclase 2.5 14 1.7 0.9 1.2 0.0
Andesine 1.0 0.0 1.8 0.0 0.0 0.5
Labradorite 6.1 6.0 5.1 6.6 7.0 6.4
Bytownite 2.0 1.3 1.8 0.8 2.1 2.1
Anorthite 1.7 1.1 04 1.9 2.6 0.8
Calcite 0.5 1.0 0.5 1.0 0.8 1.2
Mg-calcite 0.4 0.2 0.5 0.3 0.2 0.0
Dolomite 0.4 0.3 0.4 0.1 0.3 0.2
Amphibole 1.2 1.0 1.3 1.0 0.4 0.6
Pyroxene 0.7 0.9 0.3 0.0 0.6 1.2
Hematite 0.1 0.1 0.2 0.0 0.2 0.2
Maghemite 0.0 0.0 0.0 0.0 0.0 0.0
Apatite 0.0 0.1 0.0 0.4 0.2 0.1
Total non-clays: 81.8 72.0 72.4 70.3 72.0 71.5
Clays:

Goethite 0.2 0.2 0.3 0.4 0.4 0.3
Disordered Kaolinite 0.4 0.3 0.3 0.6 1.0 1.8
Ferruginous smectite 6.4 6.7 6.9 11.4 10.7 10.1
Tllite + Smectite 0.0 0.0 0.0 0.0 0.0 0.0
Chlorite 8.9 10.9 10.1 8.7 8.1 8.2
Muscovite (2M1) 9.2 124 12.9 14.6 12.9 11.3
Total clays: 25.3 30.5 30.4 35.8 33.0 31.8
Total: 107.1 102.5 102.8 106.1 105.0 109.2
Full Pattern degree of fit: 0.094 0.082 0.081 0.114 0.102 0.097
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Table 12. Sediment mineralogy data from fixed-station sampling sites in the Yukon River Basin—
Continued

Station ID: 15565447 15565447 15565447* 15565447 15565447 15565447
Date: 5/17/05 6/1/05 6/1/05 6/14/05 7/12/05 8/16/05
Mineral Weight % Weight % Weight % Weight % Weight % Weight %
Non-clays:
Quartz 344 35.4 36.5 35.2 26.7 219
Ordered Microcline 1.9 1.1 0.9 1.1 0.0 0.1
Intermediate Microcline 2.7 3.6 3.7 3.5 6.3 5.3
Sanidine 0.6 0.7 0.5 1.0 0.3 0.1
Orthoclase 0.0 0.0 0.0 0.0 0.0 0.0
Anorthoclase 13.0 10.0 11.1 10.7 11.3 14.8
Albite 7.2 6.5 7.1 6.5 5.9 54
Oligoclase 2.1 2.1 1.8 1.3 3.5 2.3
Andesine 0.0 1.8 0.0 0.0 0.8 0.0
Labradorite 3.5 5.1 3.5 4.9 3.2 4.7
Bytownite 1.8 0.3 1.9 2.3 0.6 0.8
Anorthite 1.0 0.9 0.8 0.0 0.7 1.5
Calcite 0.1 0.3 0.2 0.8 2.9 4.4
Mg-calcite 0.1 0.5 0.0 0.2 0.4 0.0
Dolomite 1.6 1.3 1.2 1.4 2.3 1.5
Amphibole 0.6 1.0 1.0 0.6 1.5 0.6
Pyroxene 0.6 0.0 0.8 0.8 0.1 0.0
Hematite 0.2 0.1 0.1 0.3 0.0 0.5
Maghemite 1.0 0.0 0.0 0.0 1.3 0.0
Apatite 0.4 0.6 0.3 0.3 1.2 0.0
Total non-clays: 72.7 71.1 71.5 70.7 68.6 64.0
Clays:
Goethite 0.2 0.4 0.2 0.3 0.1 0.0
Disordered Kaolinite 1.2 0.7 0.7 0.8 0.2 2.0
Ferruginous smectite 6.1 7.6 6.3 7.9 13.7 15.6
Tllite + Smectite 4.4 5.5 35 2.5 4.6 2.3
Chlorite 11.3 10.9 10.9 10.7 13.0 14.3
Muscovite (2M1) 9.1 9.2 8.2 10.4 12.1 11.9
Total clays: 323 342 29.7 32.6 43.7 46.1
Total: 105.0 105.4 101.2 103.3 112.3 110.1
Full Pattern degree of fit: 0.077 0.103 0.076 0.085 0.148 0.097
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CHAPTER 9 — Sediment Concentration and Percent Organic Matter

by Paul F. Schuster and Michael M. Reddy

A description of sample collection and processing of samples for suspended sediment
concentration and percent organic matter (OM) in the sediment is given in Schuster (2003). Sample

analysis results for WY 2005 are given in table 13.
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Table 13. Suspended sediment concentrations and percent organic matter in sediment
from fixed-station sampling sites in the Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; mg/L, milligram per
liter; OM, Organic Matter; --, missing data; <, less than; *, replicate]

Sediment Percent
Station ID Date concentration OMin
(mg/L) sediment
15356000 4/7/2005 1 93
15356000 5/11/2005 194 8
15356000 5/24/2005 390 7
15356000 6/14/2005 217 6
15356000 7/7/2005 1,019 5
15356000 8/4/2005 232 9
15356000 8/30/2005 237 9
15389000 4/6/2005 <1 --
15389000 5/19/2005 -- --
15389000 5/25/2005 116 15
15389000 6/7/2005 52 14
15389000 7/14/2005 21 19
15389000 8/3/2005 <1 -
15389000 8/26/2005 <1 --
15453500 3/30/2005 14 14
15453500 5/13/2005 667 7
15453500 5/23/2005 576 6
15453500 6/2/2005 322 7
15453500%* 6/2/2005 364 8
15453500 7/6/2005 384 6
15453500 8/1/2005 185 8
15453500 8/22/2005 375 12
15515500 3/31/2005 14 11
15515500 5/10/2005 426 4
15515500 5/18/2005 364 5
15515500 5/27/2005 247 7
15515500 7/12/2005 1,812 3
15515500 8/5/2005 772 4
15515500%* 8/5/2005 825 4
15515500 8/30/2005 636 4
15565447 9/27/2005 71 11
15453500 3/30/2005 14 14
15453500 5/13/2005 667 7
15453500 5/23/2005 576 6
15453500 6/2/2005 322 7
15453500 6/2/2005 364 8
15453500 7/6/2005 384 6
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CHAPTER 10 - Total Particulate Carbon, Particulate Inorganic Carbon,
Particulate Organic Carbon, and Total Particulate Nitrogen

by Paul F. Schuster and Michael M. Reddy

A description of sample collection and processing of samples for total particulate carbon
(TPC) and total particulate nitrogen (TPN) concentrations, also referred to as particulate carbon (PC)
and particulate nitrogen (PN), respectively, is given in Schuster (2003). Duplicate samples are
required for the determination of particulate inorganic carbon (PIC) and particulate organic carbon
(POC). The first duplicate was analyzed for TPC (Zimmerman and others, 1997). The second
duplicate was combusted at 500° C to remove all the POC. The second duplicate was then analyzed
for PIC (Zimmerman and others, 1997). POC was determined by the difference of TPC and PIC.

Sample analysis results for WY 2005 are given in table 14.
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Table 14. Total particulate carbon, particulate inorganic carbon, particulate organic carbon, and total
particulate nitrogen concentrations from fixed-station sampling sites in the Yukon River Basin
[Station ID, station identification number, refer to table 1 for description and figure 1 for location; TPC, total particulate carbon; PIC,

particulate inorganic carbon; POC, particulate organic carbon; TPN, total particulate nitrogen; mg/L, milligram per liter; <, less than;
*, replicate; concentrations averaged from duplicate samples; --, missing data]

Stati TPC PIC POC TPN
tation 1D Date

(mg/L) (mg/L) (mg/L) (mg/L)
15356000 41712005 0.19 <0.076 - <0.012
15356000  5/11/2005 6.19 115 5.04 0.282
15356000 5/24/2005 12.40 3.81 8.59 0.401
15356000  6/14/2005 4.28 2.03 2.25 0.141
15356000 7/7/2005 28.20 16.60 11.60 0.549
15356000 8/4/2005 7.82 3.08 4.74 0.220
15356000 8/30/2005 7.51 3.63 3.88 0.144
15389000 4/6/2005 <0.076 <0.076 - <0.012
15389000  5/19/2005 - - - -
15389000  5/25/2005 4.77 0.15 4.62 0.381
15389000 6/7/2005 2.38 0.14 2.24 0.180
15389000  7/14/2005 1.41 <0.076 - 0.131
15389000 8/3/2005 0.19 <0.076 - 0.025
15389000 8/26/2005 0.39 <0.076 - 0.032
15453500 3/30/2005 0.51 <0.076 - 0.025
15453500 5/13/2005 17.90 5.67 12.23 0.805
15453500  5/23/2005 17.00 4.56 12.44 0.588
15453500 6/2/2005 10.50 2.69 7.81 0.375
15453500%  6/2/2005 9.63 2.80 6.83 0.365
15453500 7/6/2005 9.99 4.08 591 0.269
15453500 8/1/2005 6.66 275 3.91 0.206
15453500 8/22/2005 13.90 6.54 7.36 0.309
15515500  3/31/2005 0.33 <0.076 - 0.021
15515500  5/10/2005 3.86 0.41 3.45 0.265
15515500  5/18/2005 4.55 0.29 4.26 0.262
15515500 5/27/2005 3.43 0.27 3.16 0.186
15515500 7/12/2005 8.89 1.86 7.03 0.394
15515500 8/5/2005 7.94 0.59 7.35 0.397
15515500%  8/5/2005 8.44 1.30 7.14 0.408
15515500 8/30/2005 6.09 0.87 5.22 0.356
15565447 3/17/2005 0.52 <0.076 - 0.040
15565447 5/17/2005 11.70 0.58 1112 0.596
15565447 6/1/2005 9.74 0.61 9.13 0.495
15565447  6/14/2005 571 0.52 5.19 0.340
15565447 7/12/2005 8.92 1.19 7.73 0.438
15565447 8/16/2005 5.05 1.08 3.97 0.220
15565447 9/27/2005 6.42 0.18 6.24 0.408
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CHAPTER 11 - Isotopic Analysis of Suspended Particulate Organic Matter

by Steven R. Silva and Carol Kendall

A description of sample collection and processing of samples for the percent of carbon and
nitrogen, carbon:nitrogen ratios, carbon-13, and nitrogen-15 isotopes in suspended particulate
organic matter (POM) is given in Schuster (2003). Sample analysis results for WY 2005 are given

in table 15.
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Table 15. Suspended sediment isotopic data from fixed-station sampling sites in
the Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location;
C, carbon; N, nitrogen; %, percent; J, delta; *, replicate]

Station ID Date %C %N C:N 3"C 3"°N

15356000 511/2005  1.03 008 1502 -2510  0.13
15356000 6/14/2005 0.92 0.1 9.76  -25.35 6.12
15356000 7/7/2005 0.62 0.05 14.47 -2543 3.23
15356000 8/4/2005 1.00 0.13 8.97 -24.95 7.85
15356000 8/30/2005 0.66 0.07 11.00 -25.14 3.93
15389000 5/19/2005 3.55 0.30 13.81 -26.12 1.43
15389000 5/25/2005 3.17 0.27 13.70 -26.04 2.47
15389000 7/14/2005 3.568 0.49 8.52 -26.72 6.34
15453500 5/13/2005 1.23 0.1 13.05 -25.77 2.56
15453500 5/23/2005 1.21 0.11 12.83 -26.41 0.98
15453500 7/6/2005 1.10 0.09 14.26 -24.99 1.66
15453500 8/1/2005 1.12  0.15 8.71 -26.22 6.03
15515500 3/31/2005 1.52 0.25 7.09 -2557 4.30
15515500 5/10/2005 0.51 0.04 14.88 -25.18 1.91
15515500 5/18/2005 0.44 0.05 10.27 -26.11 6.45
15515500 5/27/2005 0.77 0.05 17.97 -24.99 1.46
15515500 7/12/2005 0.37 0.04 10.79 -25.63 3.89
15515500 8/5/2005 0.38 0.04 11.08 -25.76 3.42
15515500 8/26/2005 0.39 0.04 11.38 -23.92 4.35
15565447 5/17/2005 1.16  0.08 16.92 -25.88 0.25
15565447 6/1/2005 1.34 0.10 15.63 -25.69 1.59
15565447* 6/1/2005 1.05 0.08 15.31 -26.29 0.70
15565447 6/14/2005 1.17 0.15 9.10 -26.08 6.38
15565447 7/12/2005 113 0.14 942 -26.60 6.59
15565447 8/16/2005 1.04 0.14 8.67 -26.12 5.98
15565447 9/27/2005 1.64 0.09 21.26  -26.50 5.20
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CHAPTER 12 - Uranium Isotopes

by Thomas F. Kraemer

A description of sample collection and processing of samples for uranium concentrations and
activity ratios (UAR) is given in Schuster (2003). Sample analysis results for WY 2005 are given in

table 16.
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Table 16. Uranium concentration and “*U/**U isotopic activity ratio analyses in water samples
from fixed-station sampling sites in the Yukon River Basin

[Station ID, station identification number, refer to table 1 for description and figure 1 for location; ug/L, microgram
per liter; U, Uranium; +, plus or minus; *, replicate]

Station ID Date and time 1] 278U activity ratio
(ng/L) (¥1 sigma uncertainty)

15356000 04/07/05 17:40 1.16 1.397+0.008
15356000 05/11/05 10:30 0.78 1.451+0.017
15356000 05/24/05 12:00 0.6 1.391+0.011
15356000 06/14/05 12:20 0.85 1.361+0.013
15356000 07/07/05 11:00 0.91 1.39+0.009
15356000 08/04/05 10:40 0.96 1.37+£0.011

15356000 08/30/05 11:00 1.04 1.373+0.01

15389000 04/06/05 15:40 0.85 2.415+0.021
15389000 05/19/05 12:00 0.25 1.689+0.020
15389000 05/25/05 15;10 0.27 1.949+0.026
15389000 06/07/05 17,00 0.25 1.701+0.015
15389000 07/14/05 14;30 0.43 2.089+0.025
15389000 08/03/05 13;30 0.47 2.195+0.029
15389000 08/26/05 13,30 0.42 2.174+0.023
15453500 03/31/05 17;30 1.07 1.436+0.01

15453500 05/13/05 11;15 0.58 1.501+0.01

15453500 05/23/05 16;00 0.63 1.431+0.01

15453500 06/02/05 17;00 0.69 1.325+0.02
15453500 07/06/05 1730 0.94 1.429+0.006
15453500 08/01/05 1600 0.93 1.379+0.008
15453500 08/22/05 17;20 0.99 1.404+0.014
15515500 03/31/05 18,00 0.85 1.331+0.008
15515500 05/10/05 18;00 0.75 1.299+0.006
15515500 05/18/05 16;30 0.83 1.216+0.010
15515500 05/27/05 15;00 1.00 1.177+0.018
15515500 07/12/05 14;30 0.94 1.154+0.011
15515500 08/05/05 14;50 0.90 1.206+0.009
15515500%* 08/05/05 15,00 0.88 1.203+0.008
15515500 08/30/05 14;10 1.02 1.204+0.012
15565447 03/17/05 19;30 0.72 1.396+0.01

15565447 05/17/05 10;30 0.56 1.315+0.01

15565447 06/01/05 12;00 0.51 1.354+0.01

15565447 06/14/05 15;30 0.56 1.34+0.02

15565447 07/12/05 09;30 0.83 1.329+0.01

15565447 08/16/05 18;20 0.99 1.286+0.01

15565447 09/27/05 1450 0.82 1.356+0.013

63



References Cited

BESIS (Bering Sea Impacts Study), 1997, The impacts of global climate change in the Bering sea

region: Girdwood, Alaska, September 18-21, 1996, 42 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 Investigations

Report 99-4204, 106 p.

Dornblaser, M., and Halm, D.R., 2006, Water and sediment quality of the Yukon River and its
tributaries, from Eagle to St. Marys, Alaska, 2002-2003: U.S. Geological Survey Open-File

Report 2006-1228, 213 p., accessed September 2006 at http://pubs.usgs.gov/of/2006/1228/.

Miller, M.M., Miller, L.D., Molnia, B.F., Coleman, B., Pinchak, A.C., Welsch, W.M., McGee, S.,
Miller, J.W., and Dittrich, W.A., 2003, Juneau Icefield research 1946-2003; Global warming
documented in the longest record of mass balance and glacial regimes in the Western Hemisphere:

Geological Society of America, v. 35, no. 6, 424 p.

Nelson, G., Brabets, T.P., Hooper, R., and Landa, E., 2001, Water quality in the Yukon River Basin:

U.S. Geological Survey Fact Sheet 050-01.

Osterkamp, T.E., 2003, Establishing long-term permafrost observations for active-layer and
permafrost investigations in Alaska, 1977-2002: Permafrost and Periglacial Processes, v. 14, no.

4,p. 331-342.

64


http://pubs.usgs.gov/of/2006/1228/

Schuster, P.F., 2003, Water and sediment quality in the Yukon River Basin, Alaska, during water
year 2001: U.S. Geological Survey Open-File Report 03—427, 120 p., accessed July 2003 at

http://water.usgs.gov/pubs/of/2003/0fr03427/.

Schuster, P.F., 2005a, Water and sediment quality in the Yukon River Basin, Alaska, during water
year 2002: U.S. Geological Survey Open-File Report 2005-1199, 82 p., accessed February 2005 at

http://pubs.usgs.gov/of/2005/1199/.

Schuster, P.F., 2005b, Water and sediment quality in the Yukon River Basin, Alaska, during water
year 2003: U.S. Geological Survey Open-File Report 2005-1397, 74 p., accessed June 2005 at

http://pubs.usgs.gov/of/2005/1397/.

Schuster, P.F., 2006, Water and sediment quality in the Yukon River Basin, Alaska, during water
year 2004: U.S. Geological Survey Open-File Report 2006—1258, 67 p., accessed March 2006 at

http://pubs.usgs.gov/of/2006/1258/.

Zimmerman, C.F., Keefe, C.W., 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.

65


http://water.usgs.gov/pubs/of/2003/ofr03427/
http://pubs.usgs.gov/of/2005/1199/
http://pubs.usgs.gov/of/2006/1258/

	by Paul F. Schuster
	by Timothy P. Brabets
	 
	by George R. Aiken
	by Howard E. Taylor, David A. Roth, and Ronald C. Antweiler
	by John F. DeWild and Mark L. Olson
	by Robert G. Striegl and Mark M. Dornblaser
	by Arthur J. Horowitz
	by Dennis D. Eberl
	by Paul F. Schuster and Michael M. Reddy
	by Paul F. Schuster and Michael M. Reddy
	by Steven R. Silva and Carol Kendall
	by Thomas F. Kraemer
	OFR 20071037 Cover page.pdf
	Open-File Report 2007-1037



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


