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UPPER COLUMBIA RIVER 
EXPANDED SITE INSPECTION REPORT 

NORTHEAST WASHINGTON 

1. INTRODUCTION 

Pursuant to Umted States Environmental Protection Agency (EPA) Superfund Technical 
' .. ... ' -

Assessment and Response Team (START)-2 Contract Nos. 68-SO~l-01 and '68;SQ-;01-02, 
#-,,~...,., ~:.~.),1 f~ ..... >lf,!i'i:... 
.. t..~ , ~ ii. ...... ~ 

Ecology and Environment, Inc. (E & E) and Roy F. Weston, Inc. (WESTON) coqqueted.an expanded site 
. :.')<f~ .. ~;·,'";'•:" ':-i ~ I 

mspection (ESI) of sediment contamination in the upper Colu~bia River ~rjd 'its tri~~%~iJ!~!.11 the.::·· 
l .. , I ; \ ..v ~\ 1, ' ~( •. 

United States (U.S.)-Canada border downstream to approximil;~~~Y.!~er mile (RM) 675'i!,~~J~c~~lium, 
. ~r~~l.~"}~,~~ .. i:.. .. ~ i:~i~~ ~~tE>'! 

W ashmgton. -~iit.,.,;-..Y,;tf ,., 
. . . )\tJ~~1~~;1~~~~ . 

The ESI, under the authority of the Comprehensive Eqy1rOJ1Il)~pµil,'~esponse, Compensation, and 
•"'·~· ... ,,;.. ... ~~ ·~~ ~ ~ 

Liability Act of 1980 (CERCLA) and the Superfund Amendillents a~&la\ft6.'drization Act of 1986 
r'~-::7 ' ~21~(:\.{~' ~';~~ 

~'"""-~~.-!~ft_ ... ~,.,. J"ff' ' .!1, .. ;,L ~..i J 1;r 

(SARA), is intended to collect sufficient data to de~epnj~~~:.-$.~t.e:s potentia\'!Pr,:iiiclusion on the National 

Priorities List (NPL) and establish priorities for.:a"J1li~~~~r~#~;;r;;,-\f1)warranfe)f. The assessment process 
ri~; r7.. ~i~Nt;.. t::/11:.1?'"?~ ~ 

does not include extensive or complete site ~h'3:racteriz~tion, con ·:·~~t1fate determination, or 

t
~""t (J~ ";.J~·>~-•J )t't-,. 

/' ! if,'tlJ:tl~ 
quantitative risk assessment. -~~)if <_~:>'· ;;:~, 

nf/.!1~;20:, :. .. , . 
The EPA assessment of haz~~Qts1subst~~~ contamiJiation in the upper Columbia River area 

~ .,~ 

was conducted in response to a.formal Preliminaf}'..Assessment (PA) Petition submitted by the 

Confederated;tfibes of the·G~l~tlJ!kdian Rel~~~It*~g~~er Section 105(d) of CERCLA, 42 U.S.C. § 
4'. ~ ~ ... i ~1 )~r;~ ~2.'t.tf!.~ i14J;r\:1., ·-.1~.L~ ~\/' .. " 

,,.. ,1~ ._T~~~· ~ t-11 , ..... , f'"': 

9605(d). 1\'~0PY,•?Eqte PA Pe,!iti,011A.~~ed August 2, 1999, is provided in Appendix A. Under the 
... h~ h1..1".., ~~·"...... .,,,. '!«-.ti& rt'... ...... 

authority of CERO;'l\'.~!i SARA::ih;.EPA completed a PA of the upper Columbia River, from the 
''.t~i~ ; 1 ,i' ~ ._J ~~t ... , .. ·1 

U.S.-Cana~:~~:9~~~1~~· '" ~,~i .. c~ul~~Dam (E & E 2000). ~he PA, which is t~e first .phase in. the site 

assessme11t process was c ,,_!;!1J2~~~.;m December of 2000, and mcluded an evaluation of mformation and 
<l"f I,.. 

data from previous studies.' ·:Based on the findings of the upper Columbia River PA, the EPA determmed 
',:; .. • <f ~I •:.-

that> sediment samplmg al~ng the northern reaches of the upper Columbia River was necessary to 

dete_fl!llne if releases of hazardous substances are occurring and if there is a potential for releases to 

affect human healtq and the environment. In the spnng and summer of 2001, field samplmg activities at 

the upper Columbia River and its tributaries, from the US -Canada border to RM 675 near Inchelium, 

Washmgton, were conducted under a CERCLA ESI 

Sediment sampling activities m the upper Columbia River were conducted by WESTON under 

Techmcal Direction Document (TDD) No 01-02-0001 Efforts to 1denllfy potential sources of 
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contammation to the upper Columbia River, includmg visits to 60 mmes and mills in Stevens County and 

Pend Oreille County, Washington, were conducted by E & E under TDD Nos 01-02-0028 and 

01-08-0009, respecttvely. 

A summary of findings and recommendations for each of the 39 mme and mill sites v1s1ted in 

Stevens County, Washington, can be found m the Upper Columbia River Mines and Mills Preliminary 

Assessments and Site Inspections Report (E & E 2002a). A summary of findings and rec;ommendat10ns 
• ·::~:...' .... ~<"'~ 

for each of the 21 mine and mill sites visited in Pend Oreille County, Washingtp~; ~~p be found in the 

Lower Pend Oreille River Mines and Mills Preliminary Asses~~~;/~nd Sit~14~tf~~ps Report 
' j- ')? 't. • ;(. J ............ 1~'..o1\1 .. ,,.: -" 

(E & E 2002b). ~,t~/ ~·•Y "-;i'~kt~•J.!:-;'.'/.:, .. · 
\ ~~>(~~~ ., ~ ~~ i.)~T1tj~~t~""( (f,:~' • .. " 

This document presents the objectives, samplmg act~~~Jje~1 .a0;~,-results of the sec;tiaje,n~:siunpling 

event conducted by WESTON in the upper Columbia River. ~r1~~i'~f'f,~e background inf~~~on 
~ .. '<lt. 

(Section 2), field activities and analytical protocol (Section ~).JJiti . ~r~nce (QA)/quality control 
1 ~ ..... ~ ~ • .. ... 

~;;.-1,.,." ~ !' ~tJ. ..i"'~ 

(QC; Section 4), analytical results reporting and backgrm:~*~~amples (~.~,Mg~~?,{;<u~nalyt1cal results 
.. t;<'111°t<f~*i'· ·,.~~'i~~':i;.•\'&V 

(Section 6), the targets/receptors in the surface wat •· • ~~pathway (S.ectiori'7), conclusions and 
'1~~~ 

. ' 
l.l r,"-

•1,,..,,-. 
~ .. : tt' ~i~.:~_,. , ~· ~ .. ~ 

,; ( ~~~ 
-· ·" 
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2. BACKGROUND 

This ESI was intended to collect sufficient data to support a hazard ranking system (HRS) 

evaluation of the upper Columbia River and to assess the need fo[·~~dition~l,~e~~\ei:i~vestigation and/or 
""11 • .. ·'\>-- ' ...... f,,;,,, ·.l ·~· 
• \ .. ...,,, I..> r.~ ... ~ ~ .. ;;.-', 

response action Accordingly, the sampling objectives defined,j{qf.the upper Q9l!Jrµli!a'Jyver ESI are to: 
1.~~Jd .:.t~ -~ ~~f"~i;\-.\c. .. ,;:~,.,· .... 

li-1''. 1 ... • ~-f \,.. t ... ,,. ~ ' ' 

Jt',.i' ,M;~· \J1it~~~,~~)l'- J< ' 

~~ .-~~~ '<\ft:J ....... ~,~;i .. r· /~.~ ... _, ....... : 
Document a threat or potential threat to pubti~Ji~!.ilth:.9fthe environ~~~fil>~~~~!~~,. 
sediment contamination in the upper Colum 't'··' ... n-('.eft. ~~,.:1-

• 

• Assess the need for additional detailed investi .or response action in the upper 
~ ( f'Jt 

Col mb·a R' e · and A:~r ~., , ~·? 
U i iv r, •.g' ~(?.'.ilk'«·:'•, "' 

1l :~ .. 1~1r~t~~1t~ 
• Determine the potential for placement o Upper CoH.unbia'.River site on the NPL 

~~tii>..,j/'' 
~t~~vf ,;$,:-· .,., 

A sampling and quality assurance pl~fS AP) d~ - ' ~'\ities to be conducted by 

WESTON in the upper Columbia River wal3f;velof'j/;or to . ~· cement of field work 

(WESTON 200la). The SQAP descrJi:JJ sam.f~Jlg strateg,sampling methodology, and analytical 

program to be used to investigate s~Ffnt con~~nauon i~tPe upper Columbia River. 
' iy' (. . 

2.1 .LC "" ISTICs't< 

The· o 'fa River flo . . t;'horthem British Columbia (B.C.), Canada, generally south 
'<,' ~~j:;;.t.ll'(.;-"' '!i.5'£'''' ·~· • 
~~hWJt}hi?~l~<4~ ~~~~~")!;;~ 

through eastern W irlgton, and tt1en.~west; forming part of the border between Washington and Oregon, 

and eventually;, mp 1./~f~the Pac~~cfcean. The Columbia River is the principal inflow to Franklin 
f.~~r "l""~./ ~g':'.q,~ u:~:f'• 1 ;.'..,. ~:~f?:.,~-.:· ... ,c 

D. Roosevelt Lake (Lake Roos'evelt)·and contributes about 90% of the flow from a large drainage area in . ·~ ,. ... ~ .. ~· ~ 

~'1."''~t'i '"i 

Canada and the US In addition to the Columbia River, four other ma3or rivers flow directly into Lake 
~~:~ :..;;:: .. 

R,o<fs~velt: the Kettle, Colyille, Spokane and San Poil rivers. The Pend Oreille River flows into the main 

s_ti~fthe Columbia River just north of the U S.-Canada border. (Figure 2-1; USGS 1994) The portion 
• ~ ... ..,.. " l r 

of$°y rlyer address·ed m this report, and referred to as the upper Columbia River, extends approximately 
...... . ~ - .. . 

70 RMs .thrbugh ~ortheast Washington from the U.S.-Canada border to approximately RM 675 near 

Inchelium, Washington, crossing portions of both Ferry and Stevens counties (Figure 2-2) 

In 1942, construction of the Grand Coulee Dam on the Columbia River was completed by the 

US Department of the Interior (DOI) Bureau of Reclamation (BOR) to supply migation water, provide 
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flood control, and produce hydroelectric power (E & E 2000) The portion of the Columbia River from 

the dam upstream to the Northport area (approximately 135 RMs) is referred to as Lake Roosevelt 

Reservolf (E & E 2000). The reservoir developed mto a major recreat10nal and econoIDic resource for 

the surrounding area (E & E 2000). The Lake Roosevelt National Recreation Area, comprising the lake 

and its shorelines, attracts more than 1 milhon visitors per year (E & E 2000). The National Recreation .. , 
Area ends south of Northport at Onion Creek. The distance from Grand Coule~,Pam ~9;-..0~ion Creek is 

approximately 132 miles (DOE 2000). Recreational activities inclJ.;tde boatil!g/~,W~~ng, fishing, and 
f'><r/t ) •111,b '"1 

camping (E & E 2000). ~~~t~~~:e ".(: , . ~~~" 
In spring and early summer, substantial fluctuations !d~lake levels1cjlifoc~~~B$..;.~~~ee. o! 

.,~, ~·~ M'i'/'"~(~;1 ~. 

drawdown is based on snowmelt predictions. The normal PP;~i~~~IJ~ ~~gge on the lake is(~~~~~p ,-} 
.A~.~1:ttSr;,~f .. ~~:t ~ ~~~Jfr 

1,290 feet above mean sea level (AMSL; full pool) to 1,208 ti 'Ii ' 

... .. , ., 
2.2 PHYSICAL SETTING ~.,, 

':\;. 
The Colville Indian Reservation borders La on the no ···t~J~cfwest for approximately 

93 RMs. North and west of Lake Roosevelt, the·' ·· nd~~stly forested, with a small 
..:~r ~tf-r/} 

amount of farmland. The area is thinly pop»lflted, witl}fa s 'per square mde. The are is 
IP.!.. aF>r 

mainly made up of national forest and jlle Indi il\Reservati n ands. Logging and mining dominate 
1 

the economy. (DOI 2000) , · §' 
,i'\.!'1' (.J!.~ 

The S'okane Indian R~serytion bord "s\;ak,e~_;;"gvelt to the east for about 8 miles, just north 

of the Spo ~ '.~ (confJ Jf e Spokan,~~~with the Columbia River). East of Lake Roosevelt 

t and fa ""'<:'· ~-·~~"L~.,,~ population density of 14.3 persons per square mile. Forest 
"~" i: "4';• .•.. 

minateS:fu~re~biiomy The area south of Lake Roosevelt and the Spokane 
~~~··:'lli\~'? 

Arm is genera!J.yi ·· olhng:Hru~·The population density is 4.2 persons per square mile, and 
'-ii"'""~"" ""W 

agricultunds the main hve 1 '.>~(DOI 2000) .;:" ·~.t,~~~\~,~~J4~ 

~·:The upper Columbi~'Ri~b°t~Gorge, where Lake Roosevelt is located, spans three distinct 
~;{'! {'_:'' "','" 

physiOgraphic provinces: th,e Okanogan Highlands, the Kootenay Arc, and the Columbia Plateau. During 
* '~~- • I 

th~J~~t ice age, glaciers~descended from the north and gouged out large valleys and canyons. Huge lakes 
I ~ '( "'!' 

were formed when ice dammed nvers and streams When the ice dams collapsed, floods scoured the 
~: ~'... ("'~~ /: ·,.~ .... ·-.. ... .:l 

land~~ap,e: ~re~ting the channeled scablands of the Columbia Plateau and the Grand Coulee. (DOI 2000) 
-· ~, .. ~ t,.. "i • 

From the north, the Columbia River generally follows the boundary of the Okanogan Highlands 

on the west and the Kootenay Arc on the east The rocks within the Kootenay Arc were originally ocean 

bottom sediments that were deposited in a trench formed as part of a subduction zone where the North 

JO START-2\01020028\S772 2-2 



American contment overrode the Pacific Plate. Lake Roosevelt is contained within a fairly narrow gorge 

for most of this distance, and 1t retains much of the character of a large river rather than a lake. In the 

upper stretches of Lake Roosevelt, there is often an observable current due to the high nver flow. 

(DOI 2000) 

The Columbia River runs north to south for most of its length. Just south of the Spokane Arm, 

the river turns west where 1t meets the flood basalts of the Columbia Plateau. Here, massive outpounngs 

of lava forced the river to change its course and form a large loop1around the-~~hh ~~uid west extent of the 
1; ,.•_,.\ ~ , J ' •• 

plateau. Basalts were deposited over granite and were uncovere'<Vi~~~ihe ice ~~e fi9Q4s;:.-In this Lmcoln 
1<.!' ~I ;,.,f:.::;1;::. ~ 

County area, the Columbia River also borders the north end <jf(the Palous,~J;:lills, wll~~~b.a.Sal~ of t~h~•': 
~l-~", : ~ ~, ·::~;'.:l' ~ .. '...~~/\~, 1-r; ~~ .. 

Columbia Plateau have been buried by wind-blown soils kn . <. • 1 ':'Large areas w~fP::PJg!il~Mugh 
'J.~')t-:iJ 

to be unaffected by the ice age floods, and the resulting deep ,, --. · ~e valuable agricultural land. 
'( .... 

The landscape in this area is mainly rolling cultivated hills. Qi© , , 
,,(~.i;if 4*~~>\"'l ;( ~ '1~ , .... 

Toward the Grand Coulee Dam, the river meander~\a~d flo~:~~;sti~r~ctly north. During the 
~~~r~t·~~i~::i, 

'"'9f ice and'forc~<No flow southwest 
'~ r, ~" 
;\{ <'. 
· ..,, e varioli.,s floods carved a huge 

.-t-fltr 

_ltd Coulee is about 500 feet 

J ~, - ~ 

2.2.1 '' Regional Land ~~nagement 

Initially, the DOI National Park Service (NPS) managed all the lands surroundmg Lake 

Roosevelt th~t-had be~n acquired or withdrawn by the BOR for construction of the reservoir. In 1974, 

the .Secr~t~ of the Interior directed that management for all lands within the reservations not needed for 

operation of the reserv01r be returned to the tnbes, and a cooperative management agreement be 

developed. The Lake Roosevelt Cooperative Management Agreement, approved m 1990 by the 

Secretary of the Intenor and signed by the BOR, the NPS, the Bureau of Indian Affairs, the Spokane 
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Tribe of Indians, and the Confederated Tnbes of the Colv1l1e Indian Reservation, confirms the roles and 

areas of management responsibility on Lake Roosevelt for the various parties. In addition to dehneatmg 

management responsibilities, the agreement recognized the Lake Roosevelt National Recreation Area as 

an existing unit of the National Park system (DOI 2000). A copy of the existing Lake Roosevelt 

Cooperative Management Agreement is provided in Appendix B _., 
The Lake Roosevelt Water Quality Council (LRWQC), which includes~emb_e{(.from federal, 

I' ~~J: ··1i • v:-;J ' 
state, and local governments; the Confederated Tribes of the Col\i1!~ India~:~~-~~j!~on; the Spokane 

Tribe of Indians; citizen groups; and individuals, was formed iI,(~99o' to add;6'1~t!W4fi~\:>Urce pollution ·''· 
,;·,..; ~. i .;_ ~; ':~~..,.r ,t--i'<t ,'-..:;;~ 

coming out of Canada directly impacting Lake Roosevelt. Tl;l~1LRWQC f;l~yelope" ~,. "'·e¥1ent)~lan 
'1:.:.'"'.. ...~"-!.~! .. ~,,~ • ri~'" 

and continues with the coordination of water quality and air ,, .,. it ~,.,:~r;.· 
•' 

2.3 

arsenic, cadmium, copper, lead, and zinc in sedime ...... _ .'and the upper reach of 
'-l\1~<-e 

samples collected from the upper C 

Sources of contaminati 
. ~A:i. 

operations 

' 2.3.1 Mining<. 

" dard~~!il fish tissue also have been 
~.}-
I.fated biphenyls (PCBs) , 

fon, sewage treatment plants, and other industrial 

· e summarized in the following sections. 
'\~ t. 

4;.~y ... 

Nlifu~rous mining~an. mllling operations along the tributaries feeding the upper Columbia River 
"l"~.l~ j~~l _,1,,fRf• .. i.k.~ .. ,,1; 

< .. "-t·~ J.J,J...;.~k };_ •r ~.:f .... i'' • • 

m th~,y.s. and in Canada ~~vewqc;curred since the late 1800s. Although claims were staked earlier, 
~ ' 

devil6pment of resource~.jri the area did not become econoID1cally feasible until approximately the 

~8~Q~, when ore conce~tration processes were developed Ores were concentrated in mills built at or 

close ~o each ID1pe;:significantly reducing transportation costs. Concentrated ores were transported to 
:I_~ .. ,~·:-:f~~~.~.~:~·:s~ ~.1' 

smel~~rs fof~further refining. Large amounts of ore process wastes containing arsenic, cadmium, copper, 
'\ .i•, ~ f ..... 

}1'>!.:t• 

lead, mercury, and zinc were produced during these operations. (E & E 2000) 

The Northport area was comprised mostly of lead-zinc mines (Ecology 2000). Low-grade lead 

and zmc ore concentration processes involved physical crushmg, pulverizmg, and classifymg usmg a 
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stream of water, followed by a flotat10n process. Flotation was accomplished by adding reagents to the 

fines and then skunming off the resulting concentrated metals Reagents used m this process included 

pme oil, cresylic acid, alcohols, eucalyptus oils, coal tar (wood creosotes), flotation reagents, xanthates, 

thiocarbonilides, lime soda ash, copper sulfate, sodium cyanide, and sodium silicate. The cleaned 

concentrate then was dried on a vacuum filter and sent to a smelter for refinmg. (Orlob 1950) 

Mine and mill sites identified by the EPA as potential sources of contamination to tributaries that 

discharge to the upper Columbia River were visited as part of the ijSI. A su~\Of the findings and 
'i\:.,...~. . :·t;fi~~~~ •;: ... ~ 

recommendations for each of the mine and mill sites visited in,Ste\Te~s and Pep.cl Orei'ue,counties, 
H~ ~" '...,,.J~ :7\~ .. !.~ ~ 

Washington, are presented in separate reports (E & E 2002a;,~:& E 2000). ,,:· · .-· ~'.4~;:~:l/' . 
.. . ! f.,.-.:_.~;f_,\;Lt .. ; 

~J,¥::·-i'.1~1'~" ,· 
·~tt.ii ... (:'.t'" 

Smelters 2.3.2 
•. 

Smelters in the vicinity of the upper Columbia Riv~~1,~a -0q·~·/:e~~~~;~e the former 

Le Roi/Northport Smelter in Northport, Washington, an? ~~e~~eck cfJt~lJ.~~fu~~~ominco) facility in 

T 'l BC d.; ., \f(.-"''·~W~\\f' ra1 , . . l''fl·~ ~ ,., ~i1 ~~v: P 
1\~~l~.,.,' ~ ... <\.., .: ~ ".h '~ 

~.-1,J~ihl--~:!i; • l>.~ ) '.~ 

A·~>" '(," 
.{:_~ r"'t ~' ~ ~" ~~~~1 

2.3.2.1 Former Le Roi/Northport Smelte1f ~"' .;'f , ,..,. ... ? 
The Le Roi/Northport Smelter j~~f ~rmer ~#iter locat~'n~hheast of the town center of 

.. ~.f"li• ,1,~{f )l 
Northport, Washington, along High~~~~5'. The~9ity of Nort~p,ort is located alo_ng the east bank of the 

1 ?')-.: "' : • ! .~:c 
Columbia River approximatelYi:4Z ~l~s south ~f~t.h!-1lJ..~t~R,_~ada border in Stevens County. (URS 1993) 

<t·<t ,.,~~~.,,.4 11111oA'f'~~,.t~ · 
T ' ~· port-Wan'' '' '' borders ttie~1Roi/Northport Smelter site along the south and east. 

s-~ ~~}1 ........ 

Highway 2$, ')he western; un?.¥.Y of the site. The Burlington Northern Santa Fe Railway 
• •• ,l;ri!_f!~ff._•,l~} ~M}f·)JtJ.·~.¥>', 

I \t.,.,~f~..1~)i1t~ ... ,. "'\t~~"ft.1'~1k(!:.Ji .. ?\~ 
(formerly the Spp~~i!:l\l,~~ and NoiJli~{!t'.R~ilroad) runs parallel to the Columbia River and designates 

f f .... - • ~ 'J ... 

the northern_,~lf:rJ~2~~~W~~ Colunlbj~'River is located approximately 200 feet north of the 
~' •' "Ji s~~ ¥•"1.. ~ , 

Le Roi/Jlf orthport Smelter Pf~perty. Properties west of the site are residential homes. Smelter Hill is 

located directly east of the site a~d Silver Crown Mountain 1s south of the site. A city park with an area 

of approximately 10 acres is located northwest of the site along the Columbia River, approximately 

50 feet from the site The park 1s accessed by means of a road on the southwest comer of the site. 

(Figure 2-1; URS 1993) 

The property encompasses approximately 32 acres and is accessed from the Northport-Waneta 

Road via Highway 25 (SAIC 1997) Access to the Le Rm/Northport Smelter site 1s not restricted 

(URS 1993). The ground surface generally slopes toward the Columbia River in elevation from about 

1,360 feet AMSL at the site to 1,290 feet AMSL, the normal pool elevation for the Columbia River 
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(SAIC 1997). The former smelter bmldings, which are no longer standmg, included the furnace building, 

the roaster building, and the crusher and ore bmldmg (Heritage 1981) 

In the 1890s, a flurry of minmg activities evolved in northeastern Washmgton and southern BC. 

In 1892, D.C. Corbin, owner of the Spokane Falls and Northern Railroad, built a rail line to reach the 

town of Northport, then consisting of a lumber mill and several tents The railroad tracks were located 

adjacent to the Le Roi site. In 1896, Mr Corbi1' donated the site to the Le Roi Mining and Smelting 

Company for the construction of a smelter called Breen Copper smelter. Th~ snf~i_t~r1location was 

chosen because the area contained large quantities of materials;jj'~ces~ary for sme'Iti~g. ·such as limerock 
~~";. ,,.-._ 1' I ~"" :-: ' ;• .. ~ 

~1,.~i! - "' ,.ti~.., I 1_;,~' J 

and flux. (URS 1993) :fl! ,:·:.;.; · -i~t:::~~·(f~/ ,. 1 

In 1896, the Breen Copper Smelter began refining cqpf>.~r,,,ang~gold ores from riiij!~~~m:northeast 
~~ :ts\,"''f ).'•'\'1'11,t "'!':\!'.... ...,,. ,. \. 
W;f;.,~~11'.+~·.it ~-"~r. , 

Washington, as well as copper ore from B.C. for the Le Roi ~infu'g aiiq Smelting Company'(Northport 
'i#.ffr~·~:· 

Pioneers 1981). In 1901, the Le Roi Company Smelting Oper.flio1':;re~(~iuuzed with the Red Mountain 
el\®' "".}~'(l>,lJ;.· ~"*~ "JP" ·~.J_!~"}t~'J~\ .. 

Smelting Operations to become the Northport Smeltin~ and Refining eR~,~~~S 1993). By 1908, it 

was one of the largest smelters on the West Coast, r~ 00 tons of Q~~-1>~r 'aay (URS 1993). In 
... •-'"'> ~ 

1909, the smelter closed because of competition/r't>m an :"<tlte loca!etl 'in Trail, B.C. (URS 1993). 
~/? ;f 

During World War I, the government demana'~for lead ehcoura ,$ rthport Mining and Smelting 
f, •" .. ;,• -~· .. ~·!.'~ )\<> ,< 
~ft ,{,.{fr ~:.;,,~:\,,:·14' 

Company to reopen and process the lead:cfre's that hao"been discovered at Leadpoint, Washington, 
4 .'.h,~tt•r~...;: •'~\7 lt 
,W,~<'!>rr if.l.ffei- <>:; 

approximately 9 miles east of North!}.~~':(URS 1,9?~). In Sep~~Jnber 1914, Jerome Day purchased the 

smelter and renovated it to ac~-~i;n~te lead orci~~~PR,~t~9,2,3). The government curtailed its lead 
. .~·. ~~~l%l:-.i' w,r,~';,.)i'itJ~~~w· . . 

puchases m!!9g-I, and subse ue :"the smelte'r1i;:lo'sechmd was dismantled m 1922, after 24 years of 
{f~ill·~11<'lil'i'~ •-<a;ti "'·>e>r!Jf:ir' 

.;_r,.. 4 .. , .. \.,_,; ,)/5\i ·~ "" ' .. 
sporadic operation re"l.& E 200 . ,tl.ie smelter closed, the American Smelting and Refining 

,:,! "1 .. ,;r,.\1,...-.11..µ ., ~"rJ ~ 

Company pu;ch~i~a:ili~site. The{co im~:removed the smelting equipment and transported it to a 
\1f~~l;:~:~'... -:.~~~J!~~"';.8::,i-;i~" 
~~"¥ ..;-... -;:.::t;-: '<"l< ·~ ~'~..Vt,..-f': I 

smelter elsewhere:'q.ms~l993). SometiIJie".!between 1922 and 1953, the inactive site was purchased by 
r!.'-'t• •i>~~°1r'"mJ.<£,>,!;;,o~,J;~. •M 

!?_~i;'tJ' ~ 'ilJ.~~t~·~,}~l"~(~t,~ )' 
J.D. Harm8.·"Between 195land)969, a lumber mill went into operation on the property (URS 1993). In 

~ .. ~.,: ....... ~:; "~"' .. ;:---{' t",... 
, :·. P";,:1f:>i.1~"1{;~,· 

1975,.cecil Frazier purchased \tie1Jroperty and operated a lumber mill (URS 1993) In 1985, Steve 

Fr~zier purchased the property and business and operated the lumber mill under the name SSF Building 
•' 

Materials until the property was sold 10 2001 to KES Contractmg, Trail, B.C., the current owner. 

2.3.2.1.1 -Smelter Description/Features 

The Breen Copper Smelter treated copper and gold ores transported from the Rossland Mme 

located in B.C. The m1tial smelter operations were rudimentary and mvolved releases of large quantities 

of pollutants The tellurium ore was difficult to process, however, 1t contained high enough amounts of 
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copper and gold to make the process worthwhile Tellurium is naturally occurnng and belongs to the 

same family of elements as sulfur and selenium. Because of the tellunum, the ore had to be burned or 

heated to release the minerals. The burnmg released high amounts of sulfur dioxide into the air. 

(URS 1993) 

The copper and gold ore was processed by heap roasting, which involves open buQiing of the raw 

ore prior to placing it in a mineral filtration furnace. A slag brick platform wa,~ ~tihzed, for the imtial 

burning, or heap roasting, of the ore. The ore was piled on the br~p~ platforn\ to; an <~pproximate depth of 
r~d .. ~{ ... ~ .... ~:t",,,~,·,,-; "5~~~ \ 

4 feet. Cord wood was then stacked on top of the ore pile an~jWited. The t;M~~~~:~~;-~p~ ore vapori~~9 

during this process, thus freeing the gold and copper for smeJePg. The N;QftllPort '&1J$,~~I!~arf,, C:.~~ently 
" t" • ~) .~ J',. ~'t ~ ,. t {t ;" 

located on the brick platform area. (URS 1993) · · .~j,"P- "f;J..~;~~:~L~:['.)}-

The burned ore was then placed into the furnace whe ~~~ar,~tion of the rnin~;'if~-'!~curred. 
" Limerock was used during the flux process. Tap holes were ,!de ~a ., iffer$!nt levels in the furnace to 

,tr'rf'" •4;\":~i"· ..... , 
.... ~~~ ~;l.~J~ 1rt·,~:~ ; . 

filter the minerals and rocks (including iron, copper, and slag rock). 'F~j~p;h9l~Jor the iron and slag 

rock was located higher than the copper tap hole. Th~~'1 - lag rock1:~~~~1f from this filtration 
.. t:,1 ~~· 

was considered waste. The copper mineral was~..,. into ,, i~ars for shipment to a 

copper refinery. (URS 1993) • ,t,· '?--' 

Because gold is heavy, it settle he botto ··of the f ce and formed a gold matte. After the 
. ~· i~~ 

- ~~~{ (',,. tf 1~., 

gold accumulated to a thickness of l~'..µicfies, th~ff~rnace wa~'$,h'ut down. Once the furnace and materials 
:'t!> , - , .J;; 1""'.v 

cooled, the sides of the furnac . ~!femoved i 't ·,~in ac ~~slfo the gold matte, which was then pried 
tf[iJ;,,. - \'f$ ~1 ,, !)iP 

from the ~'f ........ '·- nd cut i~( \ ~ fore bei!.f~J~~g_ea 'into box cars and shipped to a gold refinery . 
. .;f\y,"" ~" 

(URS 1993). ::ii~. 
'".t..i."~i...... ,. .. ~h~~Jj'":t"it.,.;.-: .... . 

't~Jjf"'~~}~J.\;1/\ .... t)'1tb,.l-) '~.("\J,_ ;..,.,.\f~l-"\}~ ... ... 
In the op~r~tiQnal. period of,qie~c6pp'er and gold smelter, two large steam engines, fueled by coal, 

~1;;.y:r:a&t;ij~ lt~i}:~~~"':{°'' 
provided po~(~~gqf~~~~~? ~tea~e§jiiles were hooked onto one long line shaft. On the other end of 

r: ~ ~,,,JJ~ L\..,..:\ "'~iJ"'· ~'°' 

the line shaft, a dynamo J>iodiice~ 10,000 volts of electricity prior to being boosted by a generator that 
~:. '\;\~ .. ~; .. ,1·~.)f~J;· -

prov!ded up to 100,000 volt{~9.nce the smelter reopened to process lead ores, a high-voltage line from 

CanJda supplied the poweland the steam plant was shut down. (URS 1993) 

, The lead smelt.er used a process more sophisticated than that used m the copper and gold process, 

al;ho~gh a large qua~~ity of sulfur (approximately 30 tons per day) was still being discharged mto the air. "l :! ~I: - ~ ~ I ' 

Filters for the smokestacks were added later. (URS 1993) 
... ~- (.. ',! ·' 

The abandoned and dismantled smelter remained inactive after closure in 1922. The town of 

Northport demolished the buildings for the usable brick. One building retained enough walls to provide 

an ice-skatmg nnk dunng the winter. The railroad was abandoned and the tracks salvaged. (URS 1993) 
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The smelting operations produced a taihngs waste referred to as slag. The slag was usually 

placed m piles near the smelter for temporary or permanent disposal The contaminants of concern 

(COCs) m the slag include arsenic, cadmium, copper, lead, mercury, zinc, and other metals commonly 

associated with the smelting process. 

2.3.2.1.2 START-2 Site Visit .,;.. ..-~· ;:.-, .. ~ . : ... ', 
On June 29, 2001, START-2 and EPA personnel v1S1ted µie,sand baro¥il£~'.¥ea at the Northport 

~ ~..- - ~ t r.»1 ~ ... / ~.-1-r'.:i<: .. ~ 
,.;'q;,°';f ;'\-~ :t~ .... 11~111-$~1:..~~ 

boat launch located approximately 200 feet north of the Le Romorihport S~~lt~f~t<jJ#~l'· START-2 _·<,' 
./.1..1.: /~ -:~ , ~ft!~') '"l:£~l-: .. 

and EPA personnel observed black glassy sand-like material ~1~ng the b~;of the ~q!~qJ,~;•R:iver ft! the 
/~~.. .- ---:;,.it~;~-t ~ ::" .. 

sand bar/beach and boat launch areas. The START-2 charact ,. the material as slag~S'nART,.2 
H~'· '"'4tr.ifi:*'"' '"""" !~ ·vo~'q :PY' 

personnel collected sediment samples at locations along the ~~1~;,~r at the sand bar/beach and 

boat launch areas. Brick remnants were observed scattered along'flj' , , f the Columbia River near 
\(l'.i!;.~ 
,~r: ""' ~ 

the boat launch area. ~~' 
f".,.#'i/'~!fu~,.. ~ t.!1' ~ •• ...,;/.~ ~~~, 

vt~J.ht/-r~·;l''- ~~.,. ,(it~d"~ 
On September 13, 2001, START-2; EPA per5o " ·' · n Hurst of'l3µlcfllm Environmental; and 

' ~:;:, 

Murray McConnachie, the property owner rep~r,§~n tive,,,,, .. ,, ,i•t "'~ w~%1Uirough of the former 
"~"'- i~1·"" .. ~~h.. '~,,, ....... -. 

Le Roi/Northport Smelter site. An area ofJ.1,~·g bricks .:.vf~s obse 1il "i~8.1J.tll of the former smelter 

operations. The slag bricks were obser!X,~sitt~ be glos~y' black. ~t~~ntial former tailings pile was 
"~~;~ .~jSt"' ~~ 
~V:~· 'JPj '~~t - , ·rr 

observed west of the slag brick are~f rone fou_?:1~~ions an_~:?/~f brick walls from the former smelter 

facility remain.on the site. Th ' ·qpty of theS----£"'
0 

• l~e located on the northern portion of the 

property. • three ori~ ' stacks is ... ~~ , ing. This remaining stack was reported as the 

second larg~~~:sta..i9Ji_l?~ing on Y....,.e,lf~git~i~e of the large stack. It stands approximately 75 feet high and 
• ~:(~;: .. ~J !~~,., .~fQ;-'iJ~~tj,A~11·;,, ~ 

has a maximum ~ld.tJiJ a ,proxima~J,>.:.k:l-9;f~~t. 
~~.;-.. 't ~·j~;· .~-

The ~.'.f,~f~~~P'"*" .'~iY9. sedi~~g~:~nd soil samples from locations on the property (Figure 2-3). 
~.//p:.'.. . ;;; ~1+:~lV~~~ ~J~ 

The resultf'of the 9 sedi~rit,~~iriples collected from the sand bar/beach and boat launch areas are 
.\ . ; ~;.:~ '. 1;~ :~..-~ 

included in Table 6-1. A deciilied discussion of sampling activities conducted, sample results, 

recommendations, and conclusions, can be found m the Upper Columbia River Mines and Mills 

Preliminary Assessments and Szte lnspectzons Report (E & E 2002a). 

2.3.2.2 Cominco Smelter 

The Conunco smelter is located approximately 10 RM upstream of the U.S -Canada border 

(Figure 2-2) Smelter operations have been underway in Trail, B.C., since 1896 (G3 Consulting 2001a). 

The smelter became known as Consolidated Mining and Smelting Company of Canada Ltd. in 1906, was 
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officially renamed Cominco in 1966, and merged with Teck Ltd. to become Teck Cominco, Ltd. in 2001 

(G3 Consulting 2001b). Cominco smelts cadmium, copper, gold, lead, zinc, and other products from ores 

mmed m vanous regions of North and South America (G3 Consulting 2001a). 

The CoIIllnco lead/zinc smelter process produces slag as a by-product. This slag undergoes a 

fuIIllng process in fuming furnaces which allows recovery of substantial quantities of metals,, in particular 

lead and zinc. This fuming process involves injection of air and coal into moli~IJ., slag,_q.fiving off metals 
\ l, .-:_:.-·' 

that are then recovered as an oxide fume (Nener 1992). At the enq)of a fuming ~j~l.~}'molten-treated slag 
,; .. ~1~,~~i. <:~t"n::-~· ... r .. ~~1 ~t" 

is granulated with water, and the slurry discharged to the Colun!B~a River (Neq~rl:f9.~~),J,:'fhis procedur~" · 
, • L _,., ·•, 

of discharging began when operations first started and contin9'eo through .~o'~ihid-i 9~l~~~R~f(~_9?~).,"' ~: 
Under the assumption that treated granulated slag was inert,~the·~111elt~y\Vas permittecrti>J<lilebaf~e"up to 

~-~~f;~;~~Y' ~~:t?.~1.~~· 
1,000 tons per day. The amount of slag discharged was reduc"'~ "·~~ ·e:mid-1980s to about 450 tons per 

•1' 

day (USGS 1994). The slag is a black, glassy material whic~ ~.gximately 2.5% zinc, 0.1% 
<J.f/JY ~"'~ ·;~·\ ~'·.,, 

lead, and 1 % copper. Other metals are present at low concentration~ · ,.),li,tj,ll(ffof the material has the 
.. "<..r.~r.~f-J"i.ff~· .r-4 
~~ ~ ""I ,<,'$4,t%:~i!r 

size and texture of sand; however, approximately 1 %~ . g,i}\consists of~~qx~'which have a broken 
Af'~» -,,i.,r' 

egg-shell or needle-like morphology. (Nener ~~} " »'i~· -.-x"<.~jr"i':' 
Historically, effluent from Cominc~4las been discharg ;~olumbia River through five 

J.';,"'; f~ , 
outfalls. One outfall from the WarfieldrFeriflizer O~'f~tion, thr~ sub~erged outfalls from the 

~';t::fl~f ~-~} "'f<il' 
metallurgical plants, and one from tb~!~jfg launder%ystem (Cownco 1997). The production of treated 

~f4~:r ~~ . : ;.~ t ~ \~~-1 

slag from the fuming furnace qp~rapon was abo'µtf1.00;1ion~per day and was reportedly discharged to the 
tf~~ ~~4 .. rg:;~.-\.l*. 1~~·:4*. . ,~~u~·" 

river in acgRi£,~~,: with B,~J~..;~9{~r~~ment effl~~e~ .. rinit PE-02753. (Cominco 1991) 
,...t'fi:~ r)!~' .. w'";,-•, ~ ?,;..::1A";-~~'11{1 ~ I;.; 

In~l9~,1~,cbncerns expres~~d ,by· the public and government agencies over the principle of river 

discharge pro'~~~~~f~~fuinco to ~6cili&1~i-~ extensive research program on the metals-related 

environmental"W-~fittt~l;1$Iag an~,~~~ftt~tigation into systems for slag collection and land disposal. 
<~~.4.~r 

1

~'~i;i,i~~J!~f,~ffl~,_, V 

Testing 9-f-,slag samples W:y~£?'.~9 .. ~c;,t~d using both the BC protocol Special Waste Extraction Procedure 

and thtAJ.s. version Toxicii{clla~acteristic Leachate Procedure which are utilized to characterize waste 
~~'='~~ ... ·~" 

~teiials. Based on the test results, Cominco confirmed the long held position that granulated slag has a 
• ' I .t~J 

high: degree of chemicar~tability and is essentially mert in the river environment Cominco 
~ .... :~ r.·rt "i. • /_ • 

recp~ended that the implementation of land disposal of slag was not an immediate priority and it could 
"• \ \'~~1 ~ ~,~~e¥ • ' 

be delayed ;without significant environmental consequences until the completion of Phase II of Lead 
... .. ,: ::,"-.{J .t 

Smelter Modernization (Commco 1991) 

A 1992 study by J C Nener presents data obtained by the Canadian Department of Fisheries and 

Oceans as part of its fishenes assessment on the toxicity of fumed slag to aquatic orgamsms 
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(WSDH 1993) Fumed slag was collected from Commco's lead/zmc smelter located at Trail, B.C and 

tested for toxicity using five species of aquatic organisms representative of different levels of the food 

chain: Selenastrum capncornutum, a unicellular green algae; Daphma magna, a zooplanktomc species; 

Hyalella azteca, an epibenthic invertebrate; Chironomus tentans, a benthic invertebrate; and 

Oncorhynchus mykiss, rainbow trout fingerlings. Slag was found to be deterimental to all sP.ecies 

studied Results indicate that the five species of organisms tested were all neg_atJyely ~mpacted by 
....... ,. ~ 

exposure to slag, or in some cases supematants prepared from slag,;.under stµdy,.c9~djtions. Results of 
~ \.;_'t>l,:..'"" .!:>" .... ~.;;'°':' ;;:.'._.:"t-\f1_i:'i 
\-1~"'1 :::1 t <• ..... 'VJ>.r'" L I,~'\) W!,\. t~ 

inductively coupled argon plasma scans on bioassay water coli~~~eCI at the co~pJ.~~\~1?~9J~ach bioassay.,, 
. . . f?~t ... > ,,,,. ,,,, ... ,:'~~~\tf.o { ... ,.., ~ -.--

md1cated that elevated levels of copper and zmc may have b~V at least ~~)Y respo~.~~!.~i~~~~f~~-·~~~pJe 

toxicity observed, Results of histological analyses performe~(~h;rainR<f\V' trout expos~ari~!~i~~~dT~ated 
ti~~lff~.E~~~,"' y\!$Jtl-$;:::-1 

that slag also caused mortality by abrading delicate exposed '""" · ,;;,~i>7 ...... ~~as gills. Extrapolation of these 

results to the Columbia River would be speculative; howev~~~~10 '"· ts clearly showed that slag is 
.f'~~"t' . ~ .. 

not biologically inert and therefore suggests that there may lJe some pb,..,,~ i .. , .. 4.e;~~<:gatively impact 
!'if'fl ~ ·:.~ -, ... -r ;}0~~. 

organisms in the receiving environment. (Nener 1992 ... " · -t;~ti.i;ii~f,.;;!'· 
'~( .;,'l<.:4r1: 

The discharge of slag to the Columbia Ri*l was din mitl~l995. Prior to this, up to 
1;:~1'--- )', f..."":r 

145,000 tons of slag had been discharged a¢;il~lly, mO~\!tbg do i6 settle out in slower flowing, 
~~ ffe ? 

sandy areas. The environmental effect~~b~lag disc~~~e to the.:.r vef'i~cludes both chemical and physical 
~i,fr Jl'f~ ,/i"' 

components. Chemical effects incl.J.iiJincfoas~~*~ads of h:.~p metals and potential bioaccumulatlon 

and toxicity problems in river o gamshis. Physicafeffec~1iti~lude scouring of plant and animal life from 
< ~1. ~~J,.. 

river subs -·damage t · "'~ ft tissuen~ffaouatic insects and fish, and smothering of habitat and 
~.l~ll" 

· qnsultingM 
1
, ,~, 

1.-~f.r,~ ~~.f~~"-~~:}r\; 
Comin_,_:i;~,/.~~~ .,nviron~~~~!·}~~pprt, which was developed to present outcomes of process 

improvements,(in~"f'"l",~ graph ~~~'Uietals in effluents from the metallurgical operation from 1980 
'~~t:~J,~ .18.i; .. ,,.,« 

to 1996 ,,;\&'ordmg to th~" 9,,9 ,.r~P,<;>rt. the average discharges for total dissolved metals were as high as 
, • ~{:Ar~.;;{~'llt.'1;,_~,\'.r 

~ ' • ?-{C.• 1 .. ~'\J.~ ~ "" 
18 kilograms per day (kg/dfo(ar$enic, 62 kg/d of cadmium, 200 kg/d of lead, 4 kg/d of mercury, and 

~r, ! ' ~ .,, 

7,4~Q kg/d of zmc Additionally, fertilizer plant operations contributed up to 4 kg/d of mercury and 
. . ' 

350 kg/d of zinc (Corninc6 1997) 

. · " ·,Between 1995 and 1999, the percent reduction for several key metals from all sources (air, slag, 

and water) discharged directly to the Columbia River was reported to be 90% for arsemc, 84% for 

cadmium, 99% for copper, 77% for lead, 95% for mercury, and 92% for zinc A new lead smelter was 

commissioned in 1997 and became fully operational m 1999, reportedly providing improved air emission 
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and effluent treatment controls Currently, the Cominco slag is bemg stockpiled. Cominco has an active 

, market development program seeking ways to use the slag beneficially. (03 Consulting 200la) 

The Trail, B.C., area has been designated a Contaminated Site by Environment Canada. 

Cominco has hired a consultant to conduct an ecological risk assessment related to Trail operations. The 

results will be integrated with the findings of a human health risk assessment conducted by t_he Trail Lead 

Task Force. This task force was composed of representatives from numerous Trail corrifubmty groups, 
.. ~'# I '•.,, 

~'/<t'~ ... h 1" i) 

local government, the Province of B.C., and Cominco. The Trail _<Z<?rninco SfU:dYJ~~a is shown in 
• '"".. • ~ ~ ,. .... .k ,, ': "/" ;' 

• .._., ••. ,/ •;.-.5;1-•.,-,V,·>t' > 

Figure 2-4. (Cantox 2000) 1.1~·-'" ,{;.(i,,f~i-it~!*t~;~r: ,..., 
~1~V'" ,;":~...::ii .. '; l"";.~:.r~· , · ~ <i ~' 

ri " I "" < ltii~ 4-,. ~ 1~1. "'-f: ' ,. 

In 2001, Cominco initiated a groundwater investigat1pfof the Tr~~CSmelteri,~~!?:i1\~f,ll~ par;! pf 
_ ~ ,: .,.I '<'~i• .o '<i!

1
, I ( f , ~I J 

their ongoing work to inventory and characterize potential sourc of P.,ti'ntarnination to ·tljei~nyiiQllment. 
~t .. ~; t~·;;:·~\· 7 ~~ \~~J' .: ;. .. 

"':), ~If ... ~ ... '\. """'r'.{"~::z. ..., 
The purpose of the investigation was to obtain an estimate of' -·- 'ties of dissolved metals and other 

substances discharging into the Columbia River, via groundwate .~ Cler the smelter. The 
A~l.i...J ....,. t!,\1~'7' 

investigation consisted of the installation and testing of 18 ]i-oundwat · '~fuf:.ipg wells at eight 
'I '"'1&-:r 

locations, including five along the back of the Colu •· The invesif _1.·~lfound evidence of 
~,;~/ 

groundwater contamination (Cominco 1998) .. , 'l>-. ,,;~}·re· 
r... " ' ..... i~ ;....,,'\• ....,,, A.-1,.,~..r 

Additional work planned in the gro\J_~'awater iqv¢stig~f-'1"'!; ':fs·melter site includes five more 

monitoring well sites in 2002 to allow ·~~~ comP,1~~:1assess111~pt o{the contaminant loadings to the 
> .~;:- -~:f.· 

Columbia River. Additionally, reg1?.-R.~}ground~~~r investi~~tibns will be performed to identify surface 
-'\.;!~,\" !(r..<.;;·~ ..A~ .. ,.., 

water drama~~s in the Cornin~~~t%P.Y Area thtJ;Wl,e-.~~,,:_{fected by contammated groundwater discharge 
,,,'$1" .tk ,,,.,.,: ,.. 'r·~J-~1--.·f'~ 

(Cominco, 199,8 ;J, ~ .ij,. tfit.i~~., \~~~i -
~ ... ~~1 ~-t;i'... ""~ ... lpv•' 

'·'~'<fJW:~ ' • 
~j.! ~.t~~ . ,. ~ f.l ~J 

ll.. '"-t ~f\fl"\'-4 £'. ""$ <""'1 ~~,., 

2.3 2 2 1 T ':1""~' ;;..~'It;'~· C ,;;_;-·;',:-;f'Jf:':~·., 
. . . ra1 Ne. -~;r-~,,· ase -'-'Jl"~i"lf/~J;t•Ei;.~'-

~ il;; <;; • " • • :I\" , .. ·~~ ~ 

The C9mi~~~~i~~}"~qisch~1ci~ulph1des into the air through a brick stack 409 feet high. The 
4'f"}.:~~G.."l~}lil .. 4.;!),,~h-~ • / 

_.7"'). ,'f" ..,~:ffi '""•~"'IY'~'lW 

air pollution.traveled south and.remained trapped in northern Stevens County Columbia River Valley In 
# ! ~,.~ ~:t "..,~; ' ~ 

1925,Jhe Trail Smelter increas.~~ the discharge of sulfur dioxide mto the air from 4,700 to 10,000 tons a 
.. ~(".. .--" .. 

mon~ The citizens of Northport complained that sulfur pollution was threatening their health and 

en~kpnment. They insi~ted that area soils and forests were becoming poisoned with sulfur, causing their 
'¥~.,,\ L,w; 

crop~ ah.a forest land't~ die. They formed a "Citizens Protective Association" of farmers and property 

owner~ whose letters of protest were sent to pohtic1ans in both Ottawa and Washington. The matter, 

known as the Trail Smelter Case of 1926 to 1934, was the first case of air pollution brought before an 

mternat1onal tribunal. (Northport Pioneers 1981) 
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In 1926, a Northport farmer wrote to Cominco complaining about fumes. Co1TI1nco offered to 

buy the property of those that had suffered damage. Washington state ahen land laws prohibited foreign 

corporations from owning American real estate, and the farmer was informed by local officials that he 

could not sell his land to Cominco. (Northport Pioneers 1981) 

The matter moved to the level of international diplomacy. The U S. State Department opened 

negotiations to collect damages from the Canadian government for the citizens, 9f Nory.!lport. The State 
' 'I;: 

Department did press the case of the Americans, and the Canadia~;~onsul-Ge~.~!~~:~ote his pnme 
'.! ., .. '- ., ~ ' J.~) ~ ~ 

minister that their nation was facing what amounted to an intei;ri~JiOflal lawsu!.it'iiiuli.~~~dian ·,-c • 
.i.~d , ,t;>">"\i; __ f'~'~·~m9·, ,, 

govem~~nt suggested that the. fumes pro~lem should be ~la~~1~: on the a~~99a of ihl~~~~~~:~tl~q9:1t 
Coffi1Tilss1on (UC). The UC did not consider the case untll 1'!&ylµf~:· In 1931, the U~j~;-~_¥Wtended 

h h C d. 11 · h h Z«~"''-i'l1 d ~~": t at t e ana tan government stop po utmg t e atmosp ere ,, . ges assesse agamst the ., 

President Franklin D. Roosevelt formally announce 

1938, the appointed members of the tribunal a q,u c 

additional $78,000 in damages for injuries s~tained frolji 1 

control measures for the smelter. The . ;> 

1
'al iSSUP~l~ew Fin~r ecision which was published in 1941. 

~"W ·~ 
They decided that no damage had t~,, ace a~~~~938 in s.~rens County. They also issued a policy 

h/rr~ .J~~;; .. ~1· -1~.tb 
statement that itself became a cient in futu ' ' ,_ ~his kind: "No State has the right to use or 

permit the u~~f~ts territo -• -~ manner~-.t qcause injury by fumes or to the territory of another or 
~1~~YJ~~r, , ~~1~~~~.. , 

the properti~~J>r~p~fr~~ns there1p_.))! ... iitJi.~ case is of serious consequence and the injury is established by 
---~~l~~Hli~~\ ~~flfiri\Jf;~%lf'~ 

the clear and cori\i'"' ·-· ' ·~ vidence:':':irlie:DQinimon of Canada is responsible in international law for the 
~ !;. ~ .. &..r'.f"l"',~):V ~,. ~ 

conduct of the4 .. , "(Nort~~~~?Pioneers 1981) 
-~-1/tt' 

,..i~~~-~ .. " 

2.3.3,.'-~PuJp Industry 

-· .- Celgar Pulp Comp~hy (Celgar) operates a bleach kraft pulp mill in Castlegar, B.C., 

app;~ximately 30 RMs ,upstream from the U S.-Canada border (Figure 2-4). The mill operated from 

1961 ·until mid-1993, and primarily used chlorine m its bleaching process The pulp ITilll discharged 

effluent containing chlorinated organic compounds mcludmg dioxins and furans mto the Columbia River 

(USGS 1994) 

As a result of concerns about health implications of dioxin and furan levels in fish downstream 

of pulp rrulls, the provincial and federal governments initiated fish sampling in the Columbta River from 
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1988 to 1990 as part of a nation-wide survey' ·Levels m a variety of species downstream of Celgar, 

mcludmg rainbow trout, showed low or normal background levels of contamination, with the exception 

of whitefish, which showed levels above background. In response to these findings, a consumption 

advisory was issued by the local Medical Health Officer recommending that consumers of whitefish 

caught m the vicinity of the area from the Hugh Keenlyside Dam to the U.S -Canada border limit theIT 

consumption to one meal per week. The 1990 whitefish consumption advisory p~ompt~~-voluntary 
; "'.,.~l::t. .... ~ 

changes to the mill's bleach plant to reduce chlorinated furan (i.e;!:2,,3,7,8 T<;!J?J1'>..Aff.Juent discharges 
.. -{';:) ,.~· ~ .. ~ , ; ,: {r;..,,·~~i...--~ 

, into the Columbia River. (Celgar 1994) A;:.~~ir ).t:l>~~::(ef.~1)),• • .fi'~~f'; c:-,~1~·~-"\'i.:t.r•\ .. r ,,-;-
F:.~Jl ~ ~·~ i ~~Ul~~~.;1!¥~~~~.•t\~~~'" 

In 1993, Celgar completed a major expansion and mooemization project iricludijig;tbe ,,, 
,~~ , .J ........ '-.:"'::\ ... ~ • ,,.~, ,_ 

installation of a new bleach plant that uses chlorine dioxide ~·'ritiead ofchl~rine for blea~:Qirig ~pulp and a 
':;';ll~' ;,~ • •t:i ,,. -~~Ft·- · ,. , 
~(':J ·~· ~ ~~~.:,''' 

secondary treatment process for plant effluent. According to ' :i ,.,},. the process of modernization, 

which included reduction of chlorine usage, the plant reduc~~1sc.,'!f ..,,. >5~f.~ans and by 1993 had 

reduced dioxin and furan concentrations in effluent to belo~ minimu · .,~'tiQn;ilimits. In 1995, the 
.,.a,(J -1- v r i.f" .. •V•-,., 

/Jl..,,~~~'t. •.,;~~.i~"~,-1 '~ J-!, t' 
Medical Health Officer removed the whitefish conswii · • , vjsory (USGSll994, Celgar 1994) . 

. ~Jiih . \~':j .. 

As a result of pulp process effluent discfi1l1gljes, · rmed;'clS'wnstream of Celgar' s 
~ ,ff&.' 

outfalls. Fibre mats often form when efflu~~.1't~ontain~~fiwoo . , "~t · i:~ulp fibres is discharged into 

an aquatic environment and then settles t~$'e substratl and accumu ates. While fibre mats are readily 
/f,~~jf. . ~~\"11 !1r_V 

degraded by microorganisms (produ¢Jqg~i~on_i(and hydr~g?n sulfide by-products), they often contain 

persistent che~cals from pul~\prqt~'i:·tion anq fill'~' · ~,~f,~~~sses. Persistent chemicals documented in 

h fib .:ii;':1""h . l d4t~~l i;,)' l t:~ a~~ b hi d"b d" . d ot er 1 re.mats, ave me u eu uc ear aroma ic, rocar ons, tetrac oro i enzo-p- ioxms, an 
,w.':c'IJ·~f<,, ... " '~·,,w'* 

heavy m~~~i~'~KqSGS, 1994) <l ·~;J,.,, ,_ 
},.~;1~ ~J.>~~£'.!! ~,.·.. -:...!°' , n 1,~ji.~-....,. t 
'\!l~}}>,,·~(~ril/k-'"- ~,_,,,~, .. ~\(; K-li I 

In 1994.'.,~~~~f~~,~~ cherruc~!~~%JV,!,geo survey of the fibre mat located downstream of Celgar's 

discharge w~as con'd'u~iflilfO't:Oomparison-li:{vith similar surveys in 1990 and 1992. EVS Consultants 
•• '\.lil"'=:1'~i?.ii:!.~'.~~.M. -.:{~ -,,,.,,,_ "(f~,e;; ':P.'l':t~::i;Y-' 

prepared a report on the'fiof~.tjlafwpich was submitted to the BC. Ministry of Environment, Land, and 
!:-\1,...fr' \ ' ;.~' 
-4-(J'r. • ~ .. 

Parks in'l995. The study s,tatesJpat the fibre mat adjacent to the mill had decreased in size and character 
W .. ' .·r?~~ " f'' .. ..,,. ..... 

as a· result of process changes, and that the remainmg mat now consisted of black silt (flyash) and wood 

debri~, mix Recommended areas of study identified by EVS Consultants to Celgar include: characterize 

the fibre mat for organic contammants, especially dioxins and furans, assess the toxicity of the fibre mat 
,. . 

to benthic invertebrates; monitor contammant concentrations of dioxm and furan in mountain whitefish 

and suckers for companson with h1stoncal data; conduct an mtens1ve survey of benth1c 

macroinvertebrates; and, describe and deterrrune the physical extent of the fibre mat. (Celgar 1994) 
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2.3.4 Other Potential Sources of Contamination 

Cominco's 1997 Environmental Report identified Stoney Creek, located Just upstream of the 

Cominco smelter near RM 755, as a significant contributor of contaminants to the Columbia River 

(Cozrunco 1998). The Stoney Creek watershed is affected by Teck-Cominco's historic waste dumping 

and current storage activities, which contribute metal-laden drainage from seepage and surface runoff, as 
\ ' 

well as runoff from the urban area and a mumcipal landfill (G3 Consulting 2~&~?· S,:~f!)inco's 1997 

Environmental Report identified seepage from an old landfill site .llJld an old··"' 
3
""·:--!i:-A· rage site as the 

-~t:;~l';-., 
":]J. .. ;: ... ,flh.")t 

source of contaminants from Stoney Creek (Cominco 1998). T~JtCominco 9-." ·~stallation of a~ 9 ''1 1_. t"'~ 'M t ~ 

seepage collection system in late 1999 to collect and divert v-;}.,fer from Sto~~~-Cree,J '~f{'\ ulting.;;;?:.' 
~"':> } .. : \~ ... ~~~ .... J _,, •• n-:.:-J •• _1.f,'J! ~ 
,.,,~ ... J ,~~ 11~7'..!.~" ~· ' 

200lb). Water and sediment in Stoney Creek contained elevaf - yjc, cadmium, cop,,.., 9;.and zinc 
~... ~11 ,,,.. 

levels compared to other tributaries. Stoney Creek metal lev water (loads, calculated as 

Permitted waste discharges in the Columbi 

facilities in Castlegar and Trail, B.C. Permitte 

indirectly via the Colville River. These are j-ostly trea 

River from the cities of Colville, Was · h, and IJ:ei!y Che~-
/Jj Jil 

t/if 'Jl1" 
frAf~~ f~:.', ;-'r 

2.4 PREVIOUS INVESTI,Vf\~IONS ~~}~).~~--""1f$)i' 

·ting 200lb) 
y. 

, stewater treatment 
~-

te~(1tne upper Columbia River 

~Si. #.~ ~ ci<f,:.'!}(f'i>>?;,:~~!f;il' 
Pastimvestigations 

/ 
' ~ er Colurnbiil~ver have been conducted at varying levels of scope 

{J.if.~~;;.., .. c.•r"' •1.:i1j!_l;.>!'l'" 
·~<ti -s•.,,..,..,-....-:.~~~i~ i,.. •r A. 

A summary,ofErevious investig . . )s provided in the Upper Columbia River/Lake Roosevelt 
>.::t;~~~ * ~i~ ~~~f~r~~1t~t-~ 

Preliminary Ass'(t>iftH;'''tl!J,f~ort (E'•8ft7.~~~).. Past sediment studies have demonstrated the presence of 

hazardous subs · -·"'"'am arsenic~i~)dmium, copper, lead, mercury, and zinc in sediments collected 
~'~( ~ ,~ 

f h ~ -h· c l b. ,, rom t e upper o um 1 ,. • ·">,, 
~-;,.:" r1l;;f~Ir~?~c,"9· ., .. 
/;? _o,l_,';:J<'.~1:.t!_~·t~~~~· 

1)'-'A 1992 study by the:U,.S. ·Geological Survey (USGS) assessed the sediment quality of Lake 
... ,J1: .,-:;. ... 1 

RoO:~evelt and the reach ofthe Columbia River downstream from the U.S.-Canada border. Elevated 
.. ) ""~·~ !-

co~~&r and zinc concentrations were associated with sandy sediment found m the Northport reach of the 
i~ ";~"'1~ ... ~: 

Gohifubia R1ver .. .In the study, the elevated concentrations in bed sediments were explained by the 
~ . .,~)~r-'~;. =~"".j~~ !..~ ..... ~ ... ..- t-:_, ; 
.. • ... Jui!~~ ... "'*) - fi:i-·&.; ~ 

presence 'bf slag' particles that con tamed concentrations of these trace elements as high as 
-,,.."J- ' - ... 

6,000 milligrams per kilogram (mg/kg) for copper and 25,000 mg/kg for zmc The slag particles, 

consisting of dark glassy needles and angular grams, were progressively finer at sites with downstream 
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distance. A detailed discussion of the study by USGS can be found in the USGS Open File 

Report 94-315. (USGS 1994) 

In 1994, the USGS, in cooperation with the Colville Confederated Tnbes, analyzed fish tissue to 

determine levels of mercury and other metals m three fish species (walleye, smallmouth bass, and 

rainbow trout) in three reaches within the Columbia River the reach between Northport and Kettle Falls, 

the Spokane River Arm reach, and the San Poil reach The highest concentrations of mercury were found . " . 
in walleye samples, with concentrations ranging from 0.11 mg/kg to 0.44 mglkg}:,'siilallmouth bass and 

<=-· i';\.. • "' • ~ ~, .. ..,-1?·-JI. · · l~,Htw..,,~ . 1 ;;- .... ,}. ;,...1~:::.~\-.. .., 
rambow trout samples also contamed mercury, but at lower cortc~ntrat1ons. Althougltthe Federal Food 

/[~$.it!./' ~,\~~! b~ u-' ~'f ) f-" 

and ~rug Administration standard of 1.0 parts per million w~f~~t excee1~_tDthe bs?(~~~a~s~r,igt~~ 
~--'!-- ~·~·~~ 

Department of Health (WSDH) issued a fact sheet that advi~~;,19~-p~]:>lic to limit consurµp,~~pp:of 
~;.!'.f'.lr~!~~~ .. ·\"·1:t: --i~~J:c, ... · · 

walleye taken from Lake Roosevelt (USGS 1997). In 1998, T:J,S 1 
: 'tiated a follow-up fisli "tissue study ' )' \. ...... 

to determine present concentrations of mercury, dioxins and fi iOOBs, and if possible, determine 
~,$ ~ ~·~=.i1t 

1f concentrations have changed since the 1994 studies. Th~' study concl~~~jifl~!~t~e concentrations of 
X1')~~~~ ~}~!J1~ 

contaminants in fish that were identified as a poten~jl!l~' uman healtli\liave either not changed 
-~4~f'<i''J'! i},>'"• '"\j"'•'~ I,. i" 

-;[4'{t!>~"'1 ~ ' 
since the 1994 studies, or have decreased. The~(uay fou -· centratioris of PCBs in rainbow trout 

remained elevated and did not appear to be 9~\;~sing.~Ji~ho , "~'1:0d furans were still present in 

sport fish, concentrations of 2,3,7,8-TCDE~Jfad decrea{~d in rairlBb·~i;out, although not in whitefish. 
1,~/{ffh. - l. { ,~ It~ 

The study found that concentrations140mal merc,#ry in wallefe"'decreased by about 50 percent from 1994 
.:+.,,~r :1 ~'"1 {~);~; .. 

to 1998. WSDH used the infonµati~p from th;.~~&~rs~tuj!Y"in a human health assessment and provided 

d d At~- d . .4~~;1 11R,'rii~".':1~$~ 
up ate ~e . ~L atlonSJ], · ~e consu~f.~j>,!l.offish from Lake Roosevelt. The updated 

informati'&n~in 1c~~ that WSD ' 1 m'ot expect individuals to experience any adverse health effects 
'"~.$i~NJ.;f?~i. ·,·t'~f::.~~~g~~ . 

from consummg1~~~~ ~if~e repo~1~~~~ concentrations (WSDH 2000, USGS 2000). 

Stu~!7ttq:~ ' , .e wam~lfgtbn State Department of Ecology (Ecology) and the USGS 

have includSa bioassay t ,, ; ,., .1l~ Roosevelt and upper Columbia River sediments. Significant 

toxicity' was reported at seiefl~in~t~m Columbia River locations and near the mouths of the Kettle and 
\, ... j 

San Poil nvers, which are tributaries to the Columbia River Based on the toxicity results, these sites 

wei;e included on the federal Clean Water Act Section 303(d) list of impaired water bodies for 1998. ,_. 

(Ecology _2po 1) 

In May 2001, Ecology conducted a reassessment of sediment toxicity in Lake Roosevelt and the 

upstream reach of the Columbia River by analyzmg sediment metals and tox1c1ty at the nme sites 

previously found to have sediment toxicity, and at a reference site located at Lower Arrow Lake m 

Canada. A map showmg Ecology's approximate sediment sampling locations 1s presented m Figure 2-5 
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The objectives of the survey were to obtam current data on sediment metals concentrations and tox1c1ty 

on the nine 303(d) listed sites within Lake Roosevelt and the upstream reach of the Columbia River, and 

to determine if the sites should remain on the 303( d) hst. (Ecology 2001) 

Sediment samples were analyzed for arsenic, cadmmm, copper, lead, mercury, and zinc. 

B1oassays for sediment toxicity included Chironomus tentans 20-day survival and growth, lfyalella 

azteca 10-day survival, and Microtox® 100% porewater. Sediment samples t~~n at tl]-~J~per Columbia 
t-"' ... i .,--'.t. 

River sampling sites (sites 1 to 3) consisted of a visibly dark sandy mixture,;\vl!ic.h'pcissibly indicated the 
f ;.I ", _. .. :: ; ~ ~ ;::fe~~ ~·M~~ 'o 

presence of slag from the Cominco Smelter Elevated levels of ~opper and zinc·,wer6.lfound at these same 
::~1~:''" :~ I a r;{i.ff~ !.~~ 

three sites, indicating that slag material may still be present ~te upper f?lumbia ~i~1~~~~~-~~, ~~ , , J-

(Ecology 2001) .t v1k"f'f~«'~' \' · f~ \\.(l.J).;<~ ~.J;. * 
.i:.. 1. .~ ·\{.t-'~ .. 

The study found that metals concentrations and toxici Lake Roosevelt aii'd ~upper 

Columbia River sediments remain relatively high. All but on . 
J.(~~-\> 

had at least one elevated toxicity level from the suite of bio?ssay test 

Lake Roosevelt, cadmium, mercury, and zinc conce Ai 

reach, cadmium, copper, lead, and zinc concen 

Although the bioassay listing decisio, s for th~i y 

concentrations for Lake Roosevelt sedirri<?,#. Ecol9~}/ noted th~ ationship between sediment toxicity 

.4~it.Q d ,•li'11' .:ffti. F h S d" Q l' and metals concentrations. Ecolog:>;.f.c pare "l~ s conce9.9i;flhons to res water e 1ment ua 1ty 
,~ l~~· ct~1 ... " 

Values for metals m Washington stite and to '··~'"' -Based Threshold Effects Concentrations for 
.~~~ ~4J~~;r : . ·~ 

freshwater, · · · nts shown1jn~aole 2-1. 
,•I ·:1. "'i•;ft •i'J#i ;.!Jif'W!0.:. 

~·~\ ~; ; ..-""L~!-, ~ ~"f~,.,~tJ.:'~1 
Ba,, :~~JP~"existing~3~Q)J<!)iP,9ljcy, which requires only one toxicity hit per segment or grid, 

,.J.}i,,t.;,,~.;,-,,, t :iefi"F/Ml-J>;? • 

eight of nine ·~iti<ci .iJ'l1l~/·o3(d) listiifgt~-~1,;ttfrl~~ However, none of the sampling segments met criteria based 
,~'t~- ,,..,11: l@>\"i.1':\;,'\\ ~ 
~~ r ;, .... l~ "~l~ .. ~ .. :<"" 

On the newly O,f Sti~\EOlicy, ~hi8h requires toxicity at three Separate locations Within a Segment 
'1·~1 i!>.1'ill~, '~'I~~ ~-

or grid Gori~equently, it~Wl\~:i~P'mmended that the eight sites showing toxicity be reassigned to part 5, 
"/ y :.;:Z.£!~;,::ld~> 

Und~termined Status, of the' proposed 2002 303(d) hst The study also concluded that regardless of the 

30J(q) listing status, therejs sufficient toxicity at the majority of sampling sites in the upper Columbia 
~:fe~; ; ~ 

R!ver,and Lake Roosev~lt to warrant further investigation. (Ecology 2001) 
- .,~ .. ,~ 
t.:;).{~ .. ' 

-~ -~?.~~~:t ~ ~,. ~ \.< ~: ~~; _,j 

·~~~ .. ~· l·rl.:-;:t:'.t :../ 
';~'>':' •j. .. '-" "-~ .... 
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Table 2-1 

WASHINGTON STATE DEPARTMENT OF ECOLOGY 
2001 SAMPLING EVENT 

COMPARISON OF METALS IN LAKE ROOSEVELT SEDIMENTS TO FSQVs AND CONSENSUS-BASED TECs 
FOR FRESHWATER SEDIMENTS 

UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 
STEVENS COUNTY, WASHINGTON 

Site Name Arsenic Cadmium 
Lower Arrow Lake 20 u 046 
Boundary 66 6.7 
Auxiliary Gage 50 18.0 
Goodeve Creek 200 16.2 
Kettle River 20 u l.Q 

Castle Rock 83 7.1 

Whitestone Creek 13 0 11.9 
Whitestone Creek (duplicate) ill 12.4 

Sanpo1I 35 li 
Swaw11la Basm !.LQ 12.4 

Grand Coulee Dam 92 ll 
!lt'SQVs 57 5 I 

s-Based TECs 98 099 
Source Ecology 2001 

Note Bold type md1cates sample concentration 1s above the FSQV 

Underlined type md1cates the sample concentration 1s above the TEC 

Key 

(mg/kg) 

Copper 
4 

494 

2210 
2210 

16 
66 

74 

76 
20 
73 

II 

390 
32 

Lead 
12 

182 
324 
344 
5 

173 

285 
292 

19 
295 
17 

450 

36 

Mercury 
00004 u 

0 10 
002 
008 

00007 u 
0.68 

1.25 

1.07 
003 
1.25 

003 
041 
0 18 

Zinc 
27 

3730 
16100 
12200 

34 
471 

952 

979 
70 

1040 
86 

410 

121 

FSQV =Freshwater Sediment Quahty Values FSQVs represent the moderately conservauve values that have been used to evaluate potenual effects of metals concentrauons to bentluc hfe (Ecology 2001) 

mg/kg = mtlhgrams per kilogram 
TEC 

=Threshold Effects Concentrauons TECs are concentrallons below wluch harmful effects on sediment dwelhng organisms are not expected to occurr, and are therefore more conservative values 
(Ecology 200 l) 

U = The analyte was not detected The associated numencal value IS the contract reqmred detection hm1t 
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3. FIELD ACTIVITIES AND ANALYTICAL PROTOCOL 

A SQAP for the upper Columbia River ESI activities was developed b}'. 
:(rt 

performing the field sampling (WESTON 2001a). The SQAP w < ased on;-

... ·<'I~ }:P).. 

~~~r prior to 

"Wnd information 

collected by E & E. The SQAP describes the sampling strateg mpling m 
' , 

program used to identify hazardous substances potentially pi::6sent in sedint~fits w1 

C l b. R" d h . l . A d . ~~ . .if' f fi Id . o um 1a 1ver an t e potentla impact to targets eta1 Y s ton o 1e act1 

analytical protocol for the nine sediment samples collected f 

areas at Le Roi/Northport Smelter can be found in the Uppe 

Preliminary Assessments and Site Inspections Report (E & 

The field sampling event was conducted wi 

individuals. Mark Munn and Gil Bartleson (re· 

to the field crew. Craig Sprankle of the BO 

drawdown operations. Adeline Fredine 

Department facilitated coordination 

Ap ,, . , .J~ .Yr:-15 sampling locations were offset in order to avoid known 
~~~~)i~l~'."i' 

cultural resouro. er, Gi@.EeBret, and Dan Mason of the National Parks Service made park 

resource,~jl~~ble to tne~:~·t«.>.H!;J:;·'JWg~in::rew, including provisions for back-up vessels and emergency 
.. ,.,.. ~-1~-::l" 4 t;.,.. ... ..,,v 

assis~ce, and secure ovemighf~quipment storage. Al Johnson of the U S. Forest Service assisted with 
... :·.~ -.:)· --.--• 

sample collection. Dennis Francis of the City of Grand Coulee assisted m locating and providing access 
-.- ' . 

to··dfi~king water supplx'"'"sampling points at the City of Grand Coulee. Sampling was conducted usmg 
- .. ~:I ~ >, .. ~........... .,,-.::: -

~I!.t}'.~~}~~rch v~s~~ls-{R V. Monitor, and a 17-foot Boston Whaler) operated by Doc Thompson and 
1~,=~!J.I}~ 1.:$.}~!:~:'~ ... !'\"' 

Dave~Terpening·of the EPA 
~y .. '(.~~~··~ ~ t' \"' 

The field event was conducted by WESTON from May 14 to June 28, 2001 In total, 187 

samples were collected (Figure 3-1) from the upper Columbia River and potential receptors/targets. 

Potential receptors/targets may mclude wetland areas, fisheries, surface water intakes, sensitive 
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environments, etc. as defined m the EPA HRS; Fmal Rule (EPA 1990) Samples were analyzed for 

Target Analyte List (T AL) metals, chlorinated pesticide (pesticide)/PCBs, volatile orgamc compounds 

(VOCs), semivolatile orgamc compounds (SVOCs), and total orgamc carbon (TOC) The samples 

collected consist of' 

Upper Columbia River and its Tributaries 
;- ... , tol• ; ~ 

49 surface sediment samples between RM 675 and the U.S -G~had(border . • 

110 surface sediment samples from tributaries 18,{~1upper c'failfu~~,River between RM 
t-:t• .t"!!-~J'\"'"'~" .. "'· .. fw...;i'ft-

• 
675 and the U.S.-Canada border. , tfffe'~~ s-1'' " ·-·~L, 

9 sediment samples from sand bar/beach an~boat laun_£h'."areas at thet 
Smelter collected by E & E during the June ~.; . l't~pling event. 

• 

Grand Coulee Dam 

• 

• 

• 

• 

• 

:Dfi:~~sions of ana ~rJ'sults in this report will be limited to only the sediment samples 
_A,,,7 it~,•~ .. ~~~'Y~tf' 

, Y<f "~lj';W°~"';\l<l.} 
collected from the upper C<?lumbia River. Tnbutary sediment sample results are presented in a trip 

.,~fr; 'l~ 
rep2f! prepared for the E?A by WESTON in December 2001(WESTON200lb). A copy of analytical 

~~~- ""'·/ 
~~s,µI_t,~ tables from th!s./eport are mcluded in Appendix C Figures depicting data results of arsenic, 
~;;_.:~;;·A~~ .. " , - ~·;'V 

cadl!li_uni, c9pper, lead, mercury, and zinc in tributary sediment samples are provided in Appendix D 
·~Y.-; ~ ,,.-/':°;' ~ ~ 

~-- ·· "Samples near the Grand Coulee Dam were collected to determme the concentration of potential 

hazardous substances near or at the municipal intake Since these samples were collected outside the ESI 

study area (1 e., RM 675 to the U S.-Canada border), they will not be mcluded in the surface water targets 

discussed in Section 7 of this report However, an!ilytical data summary tables for these samples are 
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provided in Appendix C. The two surface water samples collected from the City of Grand Coulee 

mumc1pal drink.mg water system distribution pomt (CWOOl) and from Lake Roosevelt near the system 

mtake (CW002) did not contain pestlcide/PCBs or SVOCs at concentrations above detection lirruts The 

analysis for VOCs revealed the presence of chloroform at 26 micrograms per liter in water sample 

CWOO 1. The concentration of chloroform and detected metal concentrations were not above existing 

federal dnnking water standards. 

A discussion of analytical results for samples collected in conjunctio~,~-itll'.tJ:l~·Stevens County 
r -"<( )r• ... of 

and Pend Oreille County mine and mill site visits can be found,;y\\tli~·Upper'Q~E~lhJf,ta.Riyer Mmes and,-
r~:1::..~~ ( ,,.,1 ._ ~"J f;t.~~''\ .It. '"'11 I 

Mills Preliminary Assessments and Site Inspections Report, ~~ted October4002 all4~~e~lo~er Pend .· 
-, I ..._ ., • r' 

Oreille River Mines and Mills Preliminary Assessments and~~l~~i/Cf!ffy~tions Report, da(~...,t-ffif!~002. 
~~t"~511;~~:.r·~l~ vot.!'~~ \ -;: ... 

·'l'.'-11:: "''n' .:r'l: , \•" 

3.1 SAMPLING METHODOLOGY . ~\ ... 
-¢· >-.r'tt~i ... 

ES! sample identification, types, and methods of c~l~ection arei.<>-~~§#j~a':.~elow. A list of all 
~,. ~ ;.~~(;:>"' >i:.:4:1' ~/·~ I;;~ .-~J' t I 

samples collected for laboratory analysis are contai ~ "' " 0 
• ·i~}-1 at the"eP.,d:9f.this section. A 

A 'ilff~® ~~P 
discussion of the upper Columbia River sedimentjs lsAU!~bontained In Section 6. Photographic 

4~ .ff I<!! J~W,i\l' """' <(.~$' 
documentation of ES! field activities are co ·;9fi0ed in ~pendi~' $?;:.i.·· ,-.s ,c;· 

r.i" I'"' 
i1 IJ'h' 

3.1.1 Sample Identification , ~$,.f #c~f' 
r ~~1 ; 

At th~. request of the ~~~·t. tion iden§~~~~?r~~~ "'codes were revised to follow a sequential 

order froll)1!ici~stream to Avg,1f :nr..~~~long the hi~:Wf~bt: 3-1 presents the original station codes (listed 
/,,,.}~:fi:it!!.l.:>- ...... ,. rr~'~ "~'t»i:~tv 

··~-:rlti'->"l'·fi;~. . l-.~·l:'l~>i*. 
as the Intemays,.~~1~. ID) anCi~~t~r.~?.~~~.ll.c;>nding new station code (listed as the Station ID). The sample 

IDs consist of i~*Q*f~t,;~ode i~~~~¥ke,:,station type, followed by a three-digit sequential number. 
·~ -:;;""' •i· ·- 1·-i."·'·.' 

The followmg~stai'ion"(~~c es were\'u$ed: 
,.,.....('1,.tJ;F~""'~.;\° ... j~~ , ''!~IP 

~:~~'.:&"' ~,~l,1 1s.j~ 
~v} ~ ;~J~~ t ~~1 t' 

- {.. . • .. "',~ ~ 

::···cs Co1u·mbia1River sediment .. ~ . " ..... 
cw 

",\··; TS 
•t 't-'I.) 

r;: ,;~.:. US 
~ ~:11-

1:~ ~ t 

~-'·-.>(rw 

RS 

RW 

TB 
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Columbia River surface water 

:Tributary sediment 

Tributary sediment/soil (upstream/upland sampling location) 

Upland surface water 

Rmsate of sediment sampling eqmpment 

Rinsate of water sampling equipment 

Trip Blank 
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3.1.2 EPA Contract Laboratory Program Sediment Sampling 

Sediment samples were collected from the upper Columbia River dunng a penod of low water 

The mean high water (MHW) or average annual full pool elevation for Lake Roosevelt is 1,290 feet 

AMSL. All sediment sample$ from the river were collected from locations below the apparent MHW 

elevation, as determined by estimated water level elevations and observed shoreline MHW level 

indicators (e.g., water marks on shoreline, tree lines). Water levels measured ~~"Gran~,_C,oulee Dam 
ti-f' .... J~ 1' 

during the river sediment sampling period ranged from 1,237.01 fee.t AMSL:pi{May~14, 2001, to 
l 1)f ;: '"!t~"I- ~,...'.J"t:;"i~'" .. 

• 1.'.1"}.~~ """~1,!~1·1-'ff~·i::;..,, . 
1,277.88 feet AMSL on June 8, 2001. Many of the samplmg lPf~tiohs were sµ,o~~,p~!J.Y;&xposed dunng· 

~J.;.'?.:. .. ,, .)l 'ifl-.. ..;.;'1i(!'1;); ~t4-:t'5V, 

the sampling event because of the low water levels. Both e~~~-sed and s~~n:iergetl "!i~~~~f t~~~l,~s. 
were collected. The sediment samples were collected from th~-.qiost dgwnstream locatiOtfsiJo:.tJ1e;most 

... -').,,. '" .. :.yii.~, A' ·~ ~..., .. ~.-•t, 
~ t~i1 ilf~ .. ..J-i" '·~~f ... _}. 

upstream locations. ~\:~;;::;~i~;:- _ 
't!_..,...;(\:.? l.''";~.:"".t-r-~ 

All sediment samples were collected using stainlessi~t~eY~~Ht;,, \~9uipment, includmg a petit 
~~(t .. ,~ '"1;~~'\. 

ponar dredge, hand auger, and/or bowls and spoons. All sampling was\ .. ~in accordance with the 

procedures outlined in the SQAP (WESTON 2001a · ' ,, . - ;~,-· 
:l~ .. ~/~~ .. 

Submerged stations were sampled usin.~~~ ·pet1t P<?"'2'". ~~~sampler deployed from the EPA 
,1At~,.. rk. )'~r.;i:f~'·4, , "' 

research vessel Monitor. Sampling with th)!..f.~tit pon~{~S}redge ~iS~~~]tletween one and five grabs to 

collect the required sample volume. Ptt, ,a'tion dep.ths using th~:aredge ranged from 0 to 5 inches below 
#i[!':t't 't 

the sediment surface. The sediments' . p es at I:Jaag Cove (CSOl 7) and Pingston Creek (CS024) were 
~'ti·/ ,~rr1 ;..~ 

4-';llJ;' ,$!.' " - '", 
collected from depth intervals rapg,iIJg from 18,J9;24~A~~4~fbelow the sediment surface. All other 

r.., .~~flj,,_,. ·~' lli ,.,,.,,. \~J:.:t°iW 
ti~~._, tt.JPiP~~\.J.:~' r.h· ..,.'Vti ~~s~~~·P: 

sediment s ' 's were coll '' ... fi " 0 to 8 inche~ibelow the sediment surface. 
~'a,., ... 

'ere identified based on USGS 7.5-minute series topographic 
ry)l~\;--~ 

maps. 'utaries we ''' · ed using a bowl and spoon. Water depths at tributary 
'"~1\....... ' ;>'> ~ 

sampling location_ '£e ~.lly 0 to,_,"· ches, but depths up to 12 inches were recorded. Depths of 
4-9-:f.t'~it<:t :~\''" ~4~ 

tributary sediment samp es ranged from 0.5 to 10 inches below the sediment surface. 
~ . ... 1 ;~\:: ,-...... ~, \ ~, ... ~~ 

' Observations of s~ple'matenal characteristics such as grain size, color, odor, and the presence 

of debns (including suspected slag material) were noted on a Field Sampling Record Form for each 

sar~wle (Appendix F). Sample gram size was descnbed according to visually estimated percentages of 

gravel, san~. silt, and clay. 

After the sample containers were filled, the samples were photographed and packed in coolers 

with ice for shipment to analytical laboratories 
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3.2 ANALYTICAL PROTOCOLS 

In general, all samples were analyzed in accordance with the methods and procedures specified 

m the SQAP (WESTON 200la). A summary of chemical analyses performed on each sample and a 

summary of sample QA/QC analysis is presented in Appendix G 

3.3 GLOBAL POSITIONING SYSTEM 
•I 

The locations illustrated in the figures are based on differentially correc~edi3lobal Positioning . ' 

System (GPS) data recorded m the field and on location notes (ecorded on Fi~ld Sample Record Forms. 
~) ,, • " f ~ - ... 

A table of corrected GPS coordinates and location notes for e~ch sampling station' is:prqvided in 
> .. 

Appendix H. Copies of the Field Sample Record Forms for i~.~JM!I9fJe. are provided i~I>PYP,~ix F. 
f' w ,, .., .... ~ ~ (,, ll..:!.' .!-,i.. 'I--, 

..... 
J~. 

EQUIPMENT DECONTAMINATION AND 17 ,~~JlN~!>ERIVED WASTE 

Procedures specified in the SQAP (WESTON 200la) for de~o~1Wig. equipment and 
..rt;;'ft~~\.. >'1? :. ~"f-¢ ...... ~ !:~ v 

disposing of investigation-derived waste (IDW) were~:(ol "'·r.:·~ 'X;tµring fiefd·~~t~yities. Every effort was 

made to minimize the need for decontamination.bi?r~~lm u ·L ent thr~~~ the use of dedicated 
tti;-Y " '~ 1 .,, ;:!'',.. 

pre-cleaned sampling equipment (e.g., bow!,s~spoons);J;f,p~e~er;,. .~. ~~!of non-dedicated sampling 
.,!.'/ 1;:; • f ,.t._.\~)~t[w 

equipment (e.g., dredge samplers) was ~~i~ed in }g#~ locati~~~i~ discussed previously. When used, 

the non-dedicated sampling equipmen~«:~~ decor(f4fninated prlfu to each use to avoid sample 
< ~~, IJl"'~lt /",.,.' 

cross-contamination. . ,,, '.>.;" .'J1tif4r1l". ~,.-, ./!.r~· 
~ .(..of,~ ~,( ".<1.. /LJ... ''f(A""'' t, ~{"".< 

.... - .. '1~·'ti-. lf·· -~ .. ""~ 1,°f, J .. ~'J"' ·;\-"- u, 

WE~t~~~ made e.,yerf;~.ffori to minimi~:tp~:generation of IDW that could not be disposed of as 
·~yr.l..-.1\ • J:;~~?t.1'~.:!:w~}· ~}~'11;!µ 

/';f}J (. 't t'.,,. ' 'f',, ....... .1,i""!1-\\-~1J '~"'";. 

solid waste:l.~~{.~~~ledimenh~~\~'%~5~;£l~lected for a sample remained at the sampling location. 

Disposable per~'Oef~,i>f9:t~tive eqwp~~ntg~nerated during field activities was double-bagged in plastic 
'1 ...... ,. ~.,,··~'Ii . .... } .. ~ ., ... 

3.4 

~arba~e b~~~~~~~gHgi~~~;i~:;.~:oliCt\v~ste disposal facility. No IDW water was generated during the 

mvestlgauon. t;:. ~:J*_.~:;; 0 

" :- :~,f ':.1:_~j-' 
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Table3-1 

UPPER COLUMBIA RIVER SEDIMENT SAMPLE SUMMARY TABLE 
UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 

STEVENS COUNTY, WASHINGTON 
Samoleldentlficatlon Analyses 

Sample Interval 
(inches below Regional Inorganic Organic Internal pesticide/P Sample 

Station ID Station Descriot1on media surface) Trackim!# CLP# CLP# SamoleID TALMetals CBs TOC Samole Date Time 
CS004 Lake Roosevelt near 0-4" 01204110 MJOSZO JX433 CR-005-SD x x x 17-May-Ol !000 

lnchehum 

CS005 Lake Roosevelt at pomt south 0-4" 01204111 MJ08Zl JX434 CR-006-SD x x x 17-May-Ol 1045 
of Hall Creek 

CS006 Lake Roosevelt at M1ss1on 0-4" 01204112 MJ08Z2 JX435 CR-007-SD x x x 17-May-Ol 1130 
Pomt 

CS007 Lake Roosevelt north of 0-2· 01204113 MJ08Z3 JX436 CR-008-SD x x x 17-May-01 1330 
Daisy Station 

CS008 Lake Roosevelt south of 0-4" 01204114 MJ08Z4 JX437 CR-009-SD x x x 17-May-01 1415 

Cheweka Creek 

CS009 Lake Roosevelt south of 0-7" 01204115 MJ08Z5 JX438 CR-0!0-SD x x x 17-May-01 1445 

Chalk Grade Point 

CSOIO Lake Roosevelt south of 0-05" 01204116 MJ08Z6 JX439 CR-Oil-SD x x x 17-May-01 1600 
Barnaby Island 

CSOll Lake Roosevelt on flats north 0-2" 01204117 MJ08Z7 JX440 CR-012-SD x x x 17-May-01 1700 

of Qmlhsascut Creek 

CS012 Lake Roosevelt on Oats north 0-3 .. 01204118 MJ08Z8 JX441 CR-013-SD x x x 18-May-01 !030 
of Qu1lhsascut Creek 

CS013 Lake Roosevelt on flats 0-4" 01204119 MJ08Z9 JX442 CR-014-SD x x x 18-May-OI 1100 
between French Pomt Rocks 
and La Fleur Creek 

CS014 Lake Roosevelt on mid- 0-4 .. 01204120 MJ0900 JX443 CR-015-SD x x x 18-May-OI 1230 
channel bar east of French 

Pomt Rocks 

CS015 Lake Roosevelt north of 0-8" 01204121 MJ0901 JX444 CR-016-SD x x x 18-May-OI 1330 

French Pomt 

CS016 L.lke Roosevelt on flJts 0- I" 01204122 MJ0902 JX445 CR-017-SD x x x 18-May-01 1430 

Nonh of Bradbury Beach 

CS017 Lake Roosevelt on flats 0-6" 01204123 MJ0903 JX446 CR-018-SD x x x 18-May-OI 1530 

frontmg Haag Cove 

CS017 Lake Roosevelt on flats 18-24" 01204124 MJ09E2 JX550 CR-066-SD x x x 18-May-01 1545 

fronung Haag Cove 

CSOl8 Lake Roosevelt on flats south 0-65" 01204125 MJ0904 JX447 CR-019-SD x x x 19-May-01 900 
of Colville River 

CSOl9 Lake Roosevelt m bay at 0-5" 01204126 MJ0905 JX448 CR-020-SD x x x 19-May-01 1045 
Colville River mouth 

CS020 Lake Roosevelt south of 0-4" 01204127 MJ0908 JX451 CR-023-SD x x x 19-May-01 1130 
Bmse Cascade Log Boom 

CS021 Lake Roosevelt, Marcus 0-4" 01214102 MJ0907 JX450 CR-022-SD x x x 21-May-01 1030 
Flats, northwest of Manm 
Sonng Creek 



VJ 
I 

-...J 

Station ID 
CS022 

CS023 

CS024 

CS025 

CS026 

CS027 

CS028 

CS029 

CS030 

CS031 

CS032 

CS033 

CS034 

CS035 

CS036 

CS037 

CS038 

CS039 

Statton Descrintion 
Lake Roosevelt, Marcus 
Flats, southwest of Pmgston 
Creek 

Lake Roosevelt, Marcus Flats 
(west bank) 

Marcus Flats, north of 
Pmgston Creek 

Lake Roosevelt on Marcus 
Flats west of Pmgston Creek 

Lake Roosevelt, Marcus 
Flats, south of Marcus Island 

Lake Roosevelt, Marcus 
Flats, east of Kamlooos 

Lake Roosevelt, Marcus Flats 
northeast 

Lake Roosevelt north of 
Summer Island 

Lake Roosevelt on flats at 
Evans Campground 

Lake Roosevelt east of Snag 
Cove 
Lake Roosevelt on flats south 
of Bossburg 

Lake Roosevelt on flats north 
of Bossbura 
Lake Roosevelt on flats south 
of North Gorge (east bank) 

Lake Roosevelt on flats south 
of North Gorge (west bank) 

Lake Roosevelt east of Flat 
Creek (north bank) 

Lake Roosevelt at Ouna Bar 

Lake Roosevelt near 
nav1gat1on light south of 
Crown Creek 
Lake Roosevelt north of 
Rattlesnake Creek (east 
b.ink) 

Table 3-1 

UPPER COLUMBIA RIVER SEDIMENT SAMPLE SUMMARY TABLE 
UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 

STEVENS COUNTY. WASHINGTON 
Samnle Identification Analvses 

Sample Interval 
(inches below Regional Inorganic Organic Internal pesticide/P 
media surface) Trackino# CLP# CLP# SamnleID TALMetals CBs 

0-4" 01214104 MJ0909 JX4S2 CR-024-SD x x 

0 < 0 25" 01214106 MJ0910 JX453 CR-025-SD x x 

18- 24" 01234124 MJOBK4 JX804 CR-062-SD x x 

0-3" 01214108 MJ0911 JX454 CR-026-SD x x 

0- 3" 01214114 MJ0914 JX457 CR-029-SD x x 

0-4" 01214110 MJ0912 JX455 CR-027-SD x x 

0-2" 01214112 MJ0913 JX456 CR-028-SD x x 

0-2" 01214116 MJ0915 JX458 CR-030-SD x x 

0- )" 01214118 MJ0916 JX459 CR-031-SD x x 

0-2" 01214120 MJ0917 JX460 CR-032-SD x x 

0- I" 01214122 MJ0918 JX461 CR-033-SD x x 

0- 5" 01214124 MJ0919 JX462 CR-034-SD x x 

0-1" 01214128 MJ0921 JX464 CR-036-SD x x 

0-025" 01214126 MJ0920 JX463 CR-035-SD x x 

0-2" 01214130 MJ0922 JX465 CR-037-SD x x 

0- 2" 01214132 MJ0923 JX466 CR-038-SD x x 

0- 3· 01214134 MJ0924 JX467 CR-039-SD x x 

0-4" 01214136 MJ0925 JX468 CR-040-SD x x 

Sample 
TOC. 

., ___ ,_ n..to 
TimP 

x 21-May-Ol 1050 

x 21-May-OI 1200 

x 8-Jun-01 945 

x 21-May-OI 1245 

x 21-May-Ol 1415 

x 21-May-OI 1330 

x 21-May-Ol 1445 

x 21-May-OI 1545 

x 21-May-01 1645 

x 21-May-OI 1800 

x 22-May-01 1000 

x 22-May-OI 1100 

x 22-May-OI 1400 

x 22-May-OI 1200 

x 22-May-OI 1500 

x 22-May-OI 1630 

x 23-May-OI 1015 

x 23-May-OI 1130 
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Station ID 

Key 

# 

CLP 

ID 

CS040 

CS041 

CS042 

CS043 

CS044 

CS045 

CS046 

CS047 

CS048 

CS049 

csoso 

CSOSI 

CSOS2 

pcst1c1dc 

PCB 

TAL 

TOC 

Station Descriotion 
Lake Roosevelt nonh of 
Onion Creek 

Upper Columbia River 
southern lip of island 
northwest of Onion Creek 
Upper Columbia River 
southern up of island south 
of Squaw Creek 
Upper Columbia River north 
of F1vem1le Creek 

Upper Columbia River on 
beach at Northpon 
Upper Columbia River north 
of Bu! Sheep Creek 
Upper Columbia River south 
of Steamboat Rock 
Upper Columbia River 
northeast of Steamboat Rock 

Upper Columbia River north 
of Goodeve Creek 
Upper Columbia River on 
pomt bar southwest of 
Scnver Creek 

Upper Columbia River south 
of Torn Bush Creek 
Upper Columbia River at 
"Black Sand Beach" 

Upper Columb1.1 River on 
bou Ider bar near border 

=Number 

=Contract Laboratory Program 

= ldcnttficat1on 

= Chlonnalcd pcst1c1dcs 

= Polychlonnatcd b1phenyls 

= Targc1 analyle hst 

= Total org:uuc carbon 

Table 3-1 

UPPER COLUMBIA RIVER SEDIMENT SAMPLE SUMMARY TABLE 
UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 

STEVENS COUNTY, WASHINGTON 
Sample Identification Analvses 

Sample Interval 
(inches below Regional Inorganic Organic Internal pestlcideJP Sample 
media surface) Trackilll!'# CLP# CLP# SamoleID TALMetals CDs TOC SamoleDate Time 

0-2" 01214138 MJ0926 JX469 CR-041-SD x x x 23-May-01 1245 

' 
0. 3" 01214140 MJ0927 JX470 CR-042-SD x x x 23-May-OI 1330 

0-2" 01214142 MJ0928 JX471 CR-043-SD x x x 23-May-01 1400 

' 
0-2" 01214144 MJ0929 IX472 CR-044-SD x x x 23-May-Ol !SIS 

0-4" 01224150 MJ0930 JX473 CR-045-SD x x x 31-May-01 !045 

0-3" 01224151 MJ0931 JX474 CR-046-SD x x x 31-May-Ol 1215 

O· l" 01224154 MJ0932 JX475 CR-047-SD x x x 31-May-01 1430 

0- l" 01224155 MJ0933 JX476 CR-048-SD x x x 31-May-Ol 1515 

0-3" 01224157 MJ0934 JX477 CR-049-SD x x x 31-May-01 1630 

0-2" 01224160 MJ0935 JX478 CR-050-SD x x x l-Jun-01 930 

0-2· 01224162 MJ0936 JX479 CR-051-SD x x x l-Jun-01 1145 

0-4" 01224163 MJ0937 JX480 CR-052-SD x x x l-Jun-01 1230 

0-3" 01224164 MJ0938 JX481 CR-053-SD x x x 1-Jun-01 1415 
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4. QUALITY ASSURANCE/QUALITY CONTROL 

QNQC data are necessary to determine precision and accuracy of analy!ical r~~µlts and to 
II ,-;\t~ ;.,1., 

demonstrate the absence of interferences and/or contammation of ~a,mplmg.~<l&~pajent, glassware, and 
LJJ~ib ' ... i.1J'.;~::ii:f1J~ ... -...;""~ 
P~Y,f!J-A~ "- it~~ ... ~w:t.-~1$:.,. 

reagents. Specific QC requirements for laboratory analysis aJer"n:corporated "ii!,,~ 'i '\ '<?r.ztract •· 
.,c,.-v:· f-1'. 

Laboratory Program (CLP) Statement of Work (SOW) for ln~£.ganics Anl~lf.#s (I .;, : "'·' l\.",~-.:.~~9-9)~· · 
l., ~ .... .,~ ...,,~ ... " 

CLP Statement of Work for Organics Analysis ( OLM04. 2; EB:'\ 999~)~and requirement'&?IJste jj!f•the 
•:- ' ' ' 

other EPA analytical methods and laboratory standard operat These QC requirements or 

an evaluation of the us~bility of data presented in t 

nine sediment samples collected from the san~ 

Smelter can be found in the Upper Columbi,fj, iver Mi!Ji,s an 

Inspections Report (E & E 2002a). ·" / 

Inorganic analyses, T AL m ,, were p~~prmed at se.;9linel, Inc., of Huntsville, Alabama, and at 
fi.J't _,#!!}; 

DataChem Laboratories of Salt 

analyses o 
A 

,, ,, 
~~':S.ff~, 

'tf;r-t 
.-; ., .. 

ity, Ut . . P SOW ILM04.1(EPA2000). Inorganics 

~~~ytical (NCA) of Bothell, Washington, following 

rganics analyses for VOCs, SVOCs, and pesticide/PCBs were 

-~ii~nJl Carolina. Additional pesticide/PCBs analyses were 
t.r·L • 
bode Island. All organics analyses followed CLP SOW 

4.1~~~ LABO RA TORY,rlNAi YSES 
;~ ; ~ -

)/: A total of 190 sa-riiples (179 soil/sediment, 11 water) were submitted to CLP laboratories 
~::~~~"%~-:.:.. ~ J ... 

(S~Qtinel, DataC,qem}for TAL metals analysis Nmety-seven soil/sediment samples were submitted to a 
~·( "E .itl ~,'I:.--.,-.. ,~"!. .. "' 

..... !!~\. i ·-

commercial laboratory (NCA) for TOC analysis CLP laboratones (Compuchem, M1tkem) received ....... ". 
5 water samples for VOC analysis, 8 samples for SVOC analysis (3 so11/sed1ment, 2 water), and 109 

samples for pestJc1de/PCBs analysis (100 soil/sediment, 9 water) 
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4.2 QA/QC SAMPLES 

QNQC samples mcluded laboratory duplicate samples, matrix spike (MS) and matrix spike 

duplicate (MSD) samples at a rate of one duplicate and one MS per 20 samples submitted to CLP 

laboratories for metals analysis. For organics and TOC analyses, QNQC samples included MS and 

MSD samples at a rate of one MS and one MSD per 20 samples submitted to CLP or commercial 

laboratories. 

4.3 

4.4 

USEPA Contract Laboratory Program Nati ~ 

Review (EPA 1994), '" 
"'l jf"i 

USEPA Contract Laboratory Progr~NationaJ{IJu . 
(EPA 1999b), and .d"ff .~f'' -.:.: 

~~ ~ A~ 
-l~'lr.!f /'?!ii ,-tff 

The Manchester Environment "· 'borato~Quality As;urance Manual (rev May 1995). 
~!;~~:; ~~ 

.~4!'~·') vt1H 
"'.. J. «?· 

bsence of oth /, O~~~ance, A~~P.~~~ QC limits also were utilized to apply 
,~~~t._~~~~~11:v 

~· •r. , ·~·c~W'•"", 
t~. The~ eviewed EPA'<aata validation reports to check for consistency and 
i. 
lit~\~ 

"~ .%< •• 

SATISFACTION-OF~DATA QUALITY OBJECTIVES 
~"1"*-·11' '{~~~r .. ~:~f.::;._,; ..... 
• ·~ ' -..:1l'l'1,,:: .. 'lt1> <.,• 

'"''The laboratory data were·reviewed to ensure that the data quality objectives (DQOs) were met 

for the project The following EPA guidance document was used to establish DQOs for the project: 

·· -'•Data Quality Ob;ectives Process for Superfund, Interim Final Guidance (EPA 1993) 

4.4.1 Precision and Accuracy 

Precision and accuracy measure the, reproducibility of sampling and analytical methodology. 

Precision is defined as the relative percent difference (RPD) between duplicate sample analyses The 
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laboratory duplicate samples measure the precision of the analytical method (both preparation and 

analysis), and RPD values are reviewed for each sample delivery group and analyte Overall, the project 

DQOs for precision were met. 

Accuracy is defined as the MS and MSD percent recovery (%R) for each analysis. Together, 

laboratory MS/MSD samples and native spike samples measure the accuracy of the analytical method. 

The %R values were reviewed for all appropriate sample analyses. Overall, the project DQOs for 

accuracy were met. 

4.4.2 Completeness i_i~~:s;-:, ~! .. \: 
,-_ 

Data completeness is defined as the percentage of us~~}~ Q~t~, (usable data <livid~~ by-~t<:>!111 
~ ~' I 

possible data). All laboratory data were reviewed for data vai'id~tiqn ,!Wd usability. All of th~ data, with 
~r--~ :~~-- ·\/~~- ,. 

the exception of one result for mercury (which was rejected dHe.,.to~lo\Y percent solids), were determined 
.J,, ~ ·.'(!~:1 ~r .. ~,; :·~ 

to be usable; therefore, the project DQO for completeness of 90% wa~s W,et:;,~'. \';'· 
,-'f<'!f'~;I~~. ~~ .. ~~tvif'•~/ .. ~i 

#~~;1tt,·'.~)-,.. .. ~:' f, 
1{°'.i.~J~ f.~t' \. .. \l"l!l " ... 'i 

~1;,<t1~~~n " ...... J, ~ J~ "( ,~· .. 1-

• ~~~~~:M • "°"' ... · ~ .. 
4.4.3 Representativeness ,.;;.~~?" tt ·t?,..~ .,, 

f,1 '"' /~: ·.i. r,>~ tV ~ 
~(+s...... 1r .:--~ it~~,n.. ....... .,,. 

Data representativeness expresses t!}1~'degree t~~hic r 1.1'',;J)\~~~~ta accurately and precisely 
4,.' \( if,. "i: , •• 

represent the characteristic of a populatjo~/parametef variations)ifa''sampling point, or an environmental 
~~~t,~~ 1 r J-tr 

condition. The number and selectio~:~f.'siiinples'{ were determi.ned in the field to accurately account for 
' .. }1~J' '\ ~' .r ~"' 

site variations .and sample ma~~es;!~rfhe DQQ~;~pj,;.r_~.P,~~~~~tativeness were met. 
,,,-J;:i.:-. 7°1f ~'~1-~J-v :,~ l t 1

.[ ~:-' , 
I<- t~ '1, ':;.,_ !: C ;! ·~:.:,1-'t ' ~ < • ~ 'L)< ~ .)_._ _..,. 

'q ~ifr;.(.i}'lf":- ·~~;'•14~~~'- 4 ) .•• 0,,-,,.. 
~ ~'1f$t~t!Jrt'''f t .. .,..,~ • ·~,-~f~)~~{:~~~-- I 

4.4.4 Coi:npf}r~bility "w~41.'.}:~:;1;,,:;·~1,,, 
~ ,.,, 't"J't .... ,. .. ~>, ''"~~l!~'r;-~~>"'"Jt ......... , 

Compa;abiljty'i~:~ qualitiiti~~par~eter expressmg the confidence with which one data set can 

be compared tq~~n2~~<~~~t~mroducetijf~r this project followed applicable field sampling techniques 

and specified.analytical methodology. Therefore, the DQOs for comparability were met. 

4.5 LABORATORY AND FIELD QA/QC PARAMETERS 

The laboratory data also were reviewed for holding times and blank sample analysis These 

QNQC param~t~rs are summarized below. In general, these parameters were considered acceptable 
-~ ' ' ' 

4.5.1 Holding Times 

All samples met EPA, Region 10, and method specific holding time cntena 
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4.5.2 Initial and Continuing Calibration 

With few exceptions, all mitial and contmumg cahbration,and check sample acceptance criteria 

were met. Following are those analytes whose concentrations were qualified as estimated (J) due to QC 

exceedances. 4-chloroaniline (2 samples), 2,4-dimtrophenol (2 samples), benzo(k)fluoranthene 

(2 samples), indeno(c,d-l,2,3)pyrene (2 samples), hexaclorocyclopentadiene (2 samples), and 

pentachlorophenol (2 samples). All atrazine results (4 samples) were rejected.J~'lsed on~QC check failure 
~?"' ,;t \. ~.; 

.~1!. ... ~ .. ~'1- tl ~,""'' 
~.. -~:~:rt:'-.·;·,;/'" 

,..,;.ti+ ,• -:'.l:Jiil.~1~ . • 
_1 'r~~ .. ~~ l~:~·~.-l>\f -~ 

4.5.3 Laboratory Blanks .;·tt.f.-;w "r":" v ., 
!;9~~i~ · \~r~~)~L , , ~:. 

p¢,., y ~ 1'1f ' ~,.. , \f..,, ,,,. 

All laboratory blanks met frequency criteria. The fo!l~wing COCs",)Vere deteP,!~~r:~~~~~ 

laboratory blanks associated with metals and organic analys~·:•.· ··0<::::;f.~· : '.(t,..._ : 

• 

• Organic Compounds - Acetone, meth 
b1s(2-hexylethyl)phthalate. 

,calcium, copper, iron, lead, 

;;•1~ 
.'f;,, 

~~~"" 1;; H 

Any associated sample result less ,S?8n five ti0~s the bi 'i:,'.~¥f.•;•tl' t'amination were qualified as not 

detected (U). Associated sample resuJft~~re qua!ifl~Cl as estirn~i~d quantities (J or UJ) if the sample 
j,f'(~~',,['?' ' ,.·~'i •1t;t 

result was less than five times the a~~£!1Ute value-~~ the neg~~.Ve blank concentration. 
M 1<r: •:,.;,F'tt 

4.5.4 

,, ..... 

.. 
'' 

JO START-2\01020028\5772 
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ples and five rinsate samples were collected. No analytes 

tis (SQLs) in any trip or rinsate blank. 
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5. ANALYTICAL RESULTS REPORTING AND BACKGROUND SAMPLES 

This section describes the reporting and methods applied to analytical results presented in 

Section 6 of this report, and discusses background sediment samples. A list,or'~il sarµples collected for 
.J' ~ ' 

,, .. t ":". ',.i~ l 

laboratory analysis is presented in Table 3-1. i.'·t:,"·~ ••· · ,'·~'; .. ;· ·, ~ 
_,{ ( l''J- .i~ ; t '"~'.P:~-;.. .•. { :., •. ' 

~~~~.., 'ii~·'~'"i/f1~/:/' £.-:; ~ 
f'\~""i iJ•) . :, ,~ 4....:: 11\} '• 
~~1 .,,....,. •;1 ' 

5.1 ANALYTICAL RESULTS EVALUATION CRITERIA ~,.,, .. ·. ,.~ · 

Analytical results presented in the data summary tatf;.;. ~ '\'i e~{f on 6 show all an~iy~~--~ii;cted 
i~),. 

above laboratory detection limits in bold type. The analytical r1 '" ., Jr.s~iment samples collected from 

the upper Columbia River project area (i.e., CS004 through~&~osif~~~g~~~~ed to background 

concentrations. Analytical results indicating significan "":="'-- ntration~i\'gf~~nt~nants in sediment 
... "'1, .. !::,~;',~· ..... 

samples with respect to background concentratiq~1sJt .,-. e.,rlined a~~:ih bold type. The 
f 1j'I.,. ,,,,... -"'::: 

analytical summary tables present all detect~q1ffi~lytes;}~p e~ ~ 'l~r~*ft only discusses significant 

concentrations for a limited set of analyte~pecific~4~~lhe mei'.arsenic, cadmium, copper, lead, 

mercury, and zinc. For purposes of t!¥,1Yestigation, significali6elevated concentrations are defined, 
·1~~ ... ' ... "';' ~.1"" 

using criteria in Table 2-3 of the EP.~HRS; Fi1_1,~!J~yle f~~~,eftermining observed releases (i.e., significant 
'"\.. . J;.\, A1~1 '1' ~ tf1 j. -&.li \~·ct(f~w;;~:rt-1 

or elevated 9.0,~s~ntrations) •. ~fol\~»i's: :i~?1,~~'.~r;-¥?" 
~

~.,~J'.tt""... ·~~ '..,!.,e/i<-. \.0;1/.,,..1,i.'\•1).'' 

,,... "'"" f:.M/' "' - t1~J-:'i~-:i';.c-' 
•'<' f.Yii. ::<'f~':t ~. "'-'ll'P'"' 
~ 1 #rs~--~ .... ~~~iO t<\...~ !i... ''•' ~ 

~ . :.(.. .. ,~:\·ff~r-;~... .. ·~ '"· · ·)~ ~y .... ~ 
• ~ :-·, ::~4aI'..lQ, or great~r .ffii4t;.~e sample's contract required quantitation limit 

(CRQ~y~~ntract reqtiire(! 4etection limit (CRDL) or the SQL when a non-CLP 
~,t;lligoratotY.~W.~s,_ used; ana;:i~,{' 

·'1[f;~~-'1:1~1~J:~~~~. '•fF 

• Equal to 'or great_~r than the background sample's CRQUCRDL or SQL when the 
•.• ' lj ..... ~f..){,.>: 

background, ~OJ!~entration is below detection limits; or 

~'·' • At least thie~ tir:ies greater than the background concentration when the background 
concentration equals or exceeds the detection hmit. 

·. ·: · : ~or1 an~htical results that are qualified as estimated, the sample concentration was adjusted as 

described in Using Qualzfied Data to Document an Observed Release and Observed Contamznatzon 

(EPA 1996a) before determmat1on of whether the concentration is significant or elevated. All hazardous 

substances detected at target locations and meetmg evaluation cntena can be used to document an 

observed release from the site to the target/receptor 
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5.2 DATA PRESENTATION 

Based on QC data provided by the laboratory, analytical results can be qualified during data 

validation. The following data qualifiers were used: 

5.3 

B 

H 

J 

K 

L 

NJ 

Q 

R 

u 

Detected inorganic concentration is below the method reporting limit 
(MRL)/CRDL but is above the instrument detection li~t. +·~ 

'' ... \._ 

High bias. ,:,{ , 'i:'.~:;. 
i~~, • ,.,..~~) ~ ... ~l' -

The analyte was positively identified, l;>Jff t!Je associat~~P~J!i~al value is an 
estimated quantity because QC criterj~'.Were not me,t,,of.1Q'~~?qs~~copcentrations, 
reported are less than the quantitatiofi1limit or Iowejt ·calib'i-~¥iiflfs1andard . ,~~ 

~fy', .-;.·~: ""C<oii>o.-s~f 1'r!f''J"''~!-...,. ,.. 4 
"; . t~~\ 1!4~ ~ t-i 'l)< 

Unknown bias. ·~~JiJ;~~ '· . "· 
.;~ 

Low bias. 

The analysis indicates the presence$ an an ,,. ib~~JS been "tentatively 
identified" and the associated n ,i,cal value1l~PffS~P.~~i,ts approximate 
concentration. ~1~ - . ·; ~t~~~'.'t)'f~' 

{fil ~k\~~~~~.t t~~rr~~~f~~~~. ~:1~;(: 
The detected organic c?pce'iitrati'q:ni~'lfl' ~., .. ~ }he ~CRQL, but is above the 
method detection Ii 'f:<l / .Alr .-.:»,fi?} ,,1w ·p , ... ~ 

""I 
QC indicates thaf~,ata are up~~able (co nd may or may not be present). 
Resampling 'Y, ..;analysj!fffre necess~ for verification. 

t~'ff! .v~}' 
'a was a~~l d for, b~Jmot detected. 

For 

purposes of this ESI, EPA Jc;lentifled Lower Arrow Lake in Canada as an ideal location for the collection 

of~~~kground sediment s~~ples (see Figure 2-2). Lower Arrow Lake 1s upstream of potential sources of 
' -

contarilinatlon to the Columbia River and areas of known sediment contammat10n south and north of the - -~ . 
'' ··-) .. 

U.S.-<;a~ada_ bor:der Smee Spring of 2001, EPA made repeated requests to the Canadian Department of 

Foreign Affairs and International Trade (DF AIT) for permiss10n to conduct sampling at Lower Arrow 

Lake in Canada To date, DFAIT has not granted EPA pernuss10n to conduct the proposed sampling 
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(Appendix J). For this reason, existing data for a sediment sample collected from Lower Arrow Lake by 

Ecology in May 2001 will be used as the background sediment sample for this report (Ecology 2001; 

Appendix K). 

5.3.1 Background Sample Location and Description 

The background sediment sample collected by Ecology from Lower Arrow Lak~ in' Canada was 
'~ .. 

determmed to be located at latitude 49°20.379' and longitude 117°52 452' usirig'-GPS data (NAD83 .. ~ " .. - ., '' 
,; .. ~..l'i "r -........ ~:•1 ·~ '\{1 ~,I 

datum; see Figure 2-4). The sample was collected 20 feet off the.Jeft bank and QJl)n,ile',upstream of a 

boat ramp. The depth of water was estimated to be 7 feet (Ec6~·gy 200l)ti;~;; , ·:$~:~;j£'i,:~~: ~ ... .,_ 
r\'.,_., ,.,.T 'J 

,.; . "· . ... ' 

}i'/t:: ~.. ~,.;h~ i .. 'f 'f...." :~ •. ~ 
'• .... ty' ~'- .. '-~-t 

5.3.2 Background Sampling Method 
~~r{,t'! 

The sediment sample was collected using a 0.1 squa!~'m .. n grab sampler. The van 
,.;wl:"' <:: ¢jl~ 

Veen grab sampler was lowered three times and the top 10 centimete · c;of.'5Sh grab was removed 
1•,?~ ~~~~:t".~;t~} !1,.1) 

• • • • .-.(i"'~tc~-;;.:\itii~" ~"'~~,..!+•St .. ~~~. • • 
with a stamless steel spoon or scoop, placed m a st~nl~~,s'fs~~lt~owl, and l\?ffi9~emzed by stimng. The 

• • tt4~~~t{f,t tte:.:~~ . : t~ ~. • 

homogemzed sediment was placed m an 8 ounce'-glass conwner ,with a Teflon hd lmer. The glass 
~(·;;~~ }-r.:~r~~~:ri~~t>."~-~Ji .. 

container was precleaned to EPA QNQC SP,,_~ifications~l/(Ec6i'_.r.'' ~@\r" 

Stainless steel implements used,tlfollect th~~~~diment , ~r~·were cleaned by washing with 
~·~,;!~~ ·~· )~ 

Liquinox detergent, followed by sej~fptfiii rins;~~ith tap ~~f,;/, 10% nitric acid, and deionized water. 

The equipment was then air-dried an1f"' wrapped'iii"iitumimftii'foil. Between-sample cleaning of the van 
.-. ?lo>b. ::lb '~--.l.\•&t· ''J!Sr• ",. .-..... '\ .. ~'<J~';\,~t' __ .. t·s.t\ ~r;~:\i'!r-!t~ .... ·Jt-

Veen grab s~ler consister1 1Qf~th-~ough brushing,and·finsing with on-site water. (Ecology 2001) 
Jt°M"'~'~,r~. ~!\fi~'1J'~-· . I:,. -~, .:ll,J•J,.. 
~~•,.:;"" .. J-.nr ... ?-t"'~' ~~~,'fr~lW 4';1' :.."l' 

Pug'e~ S~~.ij~ ~stuary Pip~q<;pJ(procedures (EPA 1996b) for collection, preservation, 
lt\<'4 .,.;r,;~1~:- l ~t..;\!:'1\ .... 1 ·!t_t, 

transportation,' ali~-~~~rg~;.of the s~~~~!:sapiple were followed in an effort to limit sources of bias. 

The sedim~~~'.'.~~fili~if1'~~~~~: ~n ic81~Uimediately after collection and transported to the Ecology/EPA 

Manchester Environmental.Labo~a!9ry (MEL) within two days of collection. Chain-of-custody was 
"~ '\~,'f'~ - ,• t t'''.,"'1o 

main~iri~d throughout the ~~mpling and analysis. (Ecology 2001) 
~. : :~. ~-' 
;.., )'I 

·' 

5.3.3 Background Sample Laboratory Analysis 
. 'f .. -

.:·'Table 5-~ shows the reporting limits, analytical methods, and laboratories used by Ecology . ' 

during the May 2001 sampling event. Chemical analysis was conducted by Ecology/EPA MEL in Port 

Orchard, Washington Grain size analysis was conducted by Rosa Environmental and Geotechnical 

Laboratory m Seattle, Washington (Ecology 2001). The sediment sample was analyzed for metals listed 

on Table 6-1 
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5.3.4 Data Quality 

CheITIJcal data relatmg to the 2001 Ecology study met laboratory QC analysis reqmrements 

(Table 5-1). QC samples for the cheITIJcal analysis included a laboratory duplicate, one MS, one MSD, 

method blanks, and laboratory control samples. A laboratory triplicate analysis was conducted for grain 

size. (Ecology 2001) 

MS recovery values for the metals data were consistently near 100%, iqdicating little or no bias 
' .. ' 

5.3.5 Background Sediment Sample Analytical Results,. , ~'" 
.f. r <.41 

~ ':1 "'~>-_:.:ti~ .. "~ .... ~· .... ~ .. 
Analytical results of sediment sample 01198040 collected by E~cology:i,n· May 2001 are presented 

~t:rtr~;.p~~)~ :~'~' ~ 
. T bl 6 1 o:·; 'f'l•!'Yr' •• m a e - . ~..;,.\~(~'";< 
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Table 5-1 

ANALYTICAL METHODS, REPORTING LIMITS, AND LABORATORIES 
UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 

STEVENS COUNTY, WASHINGTON 
!Analysis I Reporting Limit 

Arsenic 4 mg/kg, dry 

Cad1TI1um 0 5 mg/kg, dry 

Copper I mg/kg, dry 

Lead 3 mg/kg, dry 

Mercury 0 003 mg/kg, dry 

Zmc 0 S mg/kg, dry 

TOC 01% 

% Sohds 01% 

Gram Size 01% 

Key 

% =Percent 

AES = Atom1c em1ss1on spectroscopy 

C02 = Carbon dioxide 

CV AA = Cold vapor atom1c absorpuon spectroscopy 

EPA = Umted States Environmental Protecuon Agency 

ICP = lnductJvely coupled argon plasma 

mg/kg = M1lhgrams per kilogram 

TDC = Total Orgamc Carbon 

I Method 

ICP/AES - EPA 30508/60108 

ICP/AES - EPA 30508/60108 

ICP/AES - EPA 30508/60108 

ICP/AES - EPA 30508/60108 

CVAA- EPA 7471A/245 5 

ICP/AES - EPA 30508/60108 

Combusuon/C02 - EPA (1996) 

Grav1metnc - EPA (1996) 

Sieve & P1pet - EPA (1996) 

5-5 

I Laboratory 

Manchester 

Manchester 

Manchester 

Manchester 

Manchester 

Manchester 

Manchester 

Manchester 

Rosa Environmental 

I 
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6. ANALYTICAL RESULTS 

The following sections describe the results of samples analyzed by EPA.CLP methods. 
. ' -

Analytical results presented in this section were evaluated according to criteria as previously described in 
1r~);.. ~.-

1 

~· :. 
subsection 5.1. flf'\~1 ,w' .I ~ . .,,.,.:,~;i ·7 

_, ... :;',!f'" ... ~,~'''" .. , .. ~H 
,,')'~' '_,.,.,.,-~· ' .... 
~~~~' ~:-·~~r•iit,;, ~ .. _i"'" -) 

~~'· ... ;~ '<:.,, _< .:~ \ ... ..-:. " -

S t ~ 1~ ' .. ~. - l."' : ...... 

AMPLE LOCATIONS -.!\i~1yiJ~.,.rf~;,( ·<.i .. ~): . .,;.: -
~tJ.;1i~ ·~~:: .:-:n~'" ~~l ~ .. ~b~ ~ 

6.1 

A total of 49 sediment samples were collected from t · h,: ... ·-~~~~umbia River (CS004 to CS052) 

to determine whether hazardous substances are present in th~~ ~ }!fti~~ .. v~r at significant 
, 1o!f,r'f..V ~ 1 <£: ).Y ·' J ~ 

concentrations relative to background concentrations. The portion of'the~nvei~addressed in this report, 
.-""''";;·, \"'..-, • .. ~ r-',"'1\-'.!! ~ ... J 

referred to as the upper Columbia River, extends aporo.i<.~(iiy1,70 RMs tbf.~iigij'northeast Washington 
~,~~ 4•\.ffft.1:J ,,~ f.J(-... .,'1 A , 

from the U.S -Canada border to approximately ~~6"75-~'·E,'1lt·~ii;'.'(J.ium, ~aihington, in Lake Roosevelt 
if_:i... ~ii'' ~ ll.l:f?t-,...:.,.,1< ... r' 

( F. 2 2) A b . f d ' . f h ~1 
" 1 1 ' . ,;.i u:~d· ,.,.;. \: T bl 3 1 S 1 1 . see 1gure - . ne escnpt1on o ea:~/amp e ~~hon 1s. J#t;YJ,if'1J'm a e - . amp e ocat10ns 

are presented in Figure 3-1. 1;'-f: -. ~-t.( 
~+:If .. J • 

"" "!: ~ ..... 

Nine sediment samples (NS§,~Q'i'Sb through NSSL~9,~D) were collected from the sand 

bar/beach and_.?oat launch are,,~ 1~1?.?.g the Col~~~~-~0ef:~djacent to the Le Roi/Northport Smelter 
,.', tH\. 1~1i_,'.Ji.,~~),,. ,"'>/1 'J'l::,,tL~~.w•l,thiAf1 

(Figure 2-3).~::fhe samples,Ji~re'·cotlected withlO'the"ove'rland surface water drainage routes identified by 
~::.,-4, .. ~ .. ~~i(,_"tt~"~ <'t~$t, t't.-.fvfP._f'.t:-<~.,-:., .. ,, .t~tf;-. ·,~;:;..-

.c- °" '."'P"' 'fj .. ~~'.!... "t!;J"l•7.l~;n~~.,) "';Jf.to,:: ... 

E &E. The·~~~l~-~ ... ~ere colle~J~.(9,,.d~termine potential contamination associated with this source in 
: • " i ~ .-..,. ~ ' ) 

the Columbia River:';The samples'appeardi to consist of dark brown to black medmm sand. No odor or 
1 \ }( •Y ,,."trli '" .,.) l"'r-/-~t"-:,r ·~ ,.. 

staining was notedfdul:ing':~~le collection'. 
.,A"..,:t..'t...-\ {..,1Wrf~/.'~-1<!;''~-r1..;_R'i:/:_\... '~ty .-?dJi't,,. .. (j .. ~<J,, ... , .. :v ;:i"", ., ... ,..~~ 

-!'$~~;,·" ~i: .. ~~·,.:i .. i.t~:;/;;,. ;., ... 
. i ':' • ~ ' 

' • '~w"-

6.2 ANALYTICAL RESULTS 

Analytical results indicate that all six metals of concern, consisting of arsemc, cadmium, copper, 

lead, mercury, and zinc, were detected at s1gmficant concentrations at multiple local!ons throughout the 

upper Columbia River Table 6-1 presents results for all T AL metals detected and Figures 6-1 and 6-2 

provide data results for arsemc, cadmmm, copper, lead, mercury, and zinc at each sample pomt for 

sample locations CS004 through CS052 

Anl!mony was detected at sigmficant concentrations at 27 locations ranging from l 5 mg/kg to 

61 3 mg/kg Arsemc was detected at s1gmficant concentrat10ns at 51 local!ons rangmg from 2 8 mg/kg to 
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42 8 mg/kg. Barium was detected at significant concentrations at 37 locations ranging from 105 mg/kg to 

2,150 mg/kg Cadmium was detected at significant concentrations at 40 locations ranging from 

1 5 mg/kg to 11 1 mg/kg. Chromium was detected at significant concentrations at 15 locations rangmg 

from 38 0 mg/kg to 165 mg/kg. Cobalt was detected at significant concentrations at 12 locations rangmg 
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EPA Sample ID 
CLP Inorganic ID 
CLP Organic ID 
Station Location ID 

!Metals (mg/kg) 

Alummum 
Antimony 
Arsemc 
Ban um 
Cadmium 
Calcium 
'.::hromium 
'.::obalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selem um 
Stiver 
Sodium 
!Thal hum 
Vanadium 
Zmc 

Table 6-1 

COLUMBIA RIVER SEDIMENT SAMPLES ANALYTICAL RESULTS DA TA SUMMARY 
UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 

STEVENS COUNTY. WASHINGTON 
01204110 01204111 01204112 01204113 01204114 01204115 01204116 
MJOSZO MJ08Zl MJ08Z2 MJ08Z3 MJ08Z4 MJOSZS MJ08Z6 
JX433 JX434 JX435 JX436 JX437 JX438 JX439 

Background CS004 csoos CS006 CS007 CS008 CS009 CSOIO 

13700 12100 4430 4700 8240 7440 21200 
4 UJ 1.5JL l 618 076 UJK 08S UJK 097 18 0.6S UJK 063 UJK 
20U 77U 81 u 22U 40U s l u 6.6 5.0 
27.2 230 269 42218 57.4 105 61.1 227 
0.47 3.6 4.0 01218 03318 07318 02S 18 4.4 

5970 7670 4420 2510 13200 3350 4920 
12.0J 30.1 29.8 8.8 15.7 23.3 20.4 14.0 

2.1 8 s lB 8 1 lB 3 3 lB 3 618 6918 67 lB s 818 
3.5 48.5 .TL 41.6 .TL 10.4JL 11.8.TL 22.5 JL 21.9 .TL 33.9JL 

2650J 23400 22300 8630 14400 16600 16500 14300 
11 219 238 6.2 21.5 24.4 16.7 86.6 

1690J 6990 7720 3140 2760 5990 4860 3220 
47.0 719 533 181 267 376 250 347 

00004 u 0.66 0.49 006U 007U 008 u oos u 0.14 
13.4 24.6 24.1 9618 10 S JB 21.0 21.0 14.4 

447 J 2570JL 2230 .TL 763JL 672 JB 1770 .TL 1070 lB 1400.TL 
sou 13 u 1 2 u 087 u 096U I 1 U 074 u 072 u 
OS UJ 1 7 lB l 618 048 lB 0 71 lB 09418 0 8S lB 07618 

34S lB 3S918 197 lB 20018 28918 231 lB 287 JB 
sou l Su 14 u 099U I l U 1 3 u 08S u 082U 
5.93 36.9 36.2 17.3 27.7 32.0 27.9 26.7 
26.9 523 600 36.8 77.9 99.0 90.9 230 

01204117 01204118 
MJ08Z7 MJ08Z8 
JX440 JX441 
CSOll CS012 

I 
14300 14300 
3 618 3.3JL 
13.7 14.9 
512 596 
8.1 9.4 

14100 15900 
35.7 35.9 

9418 9418 
91.7 JL 86.8 .TL 
28300 29600 
464 535 

11200 12400 
808 698 
1.7 0.97 

27.0 27.4 
2520,IL 2500JL 

1 SU 14 u 
2 7 lB 2 7 lB 
40618 42918 
1 7 u I 7 U 
39.9 40.6 
1060 1210 
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Table 6-1 

COLUMBIA RIVER SEDIMENT SAMPLES ANALYTICAL RESULTS DATA SUMMARY 
UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 

STEVENS COUNTY. WASIDNGTON 
EPA Sample ID 01204119 01204120 01204121 01204122 01204124 01204125 01204126 01204127 01214102 
CLP Inorganic ID MJ08Z9 MJ0900 MJ0901 MJ0902 MJ09E2 MJ0904 MJ0905 MJ0908 MJ0907 
CLP Organic ID JX442 JX443 JX444 JX445 JXSSO JX447 JX448 JX451 JX450 
Station Location ID Background CS013 CS014 CSOlS CS016 CS017 CS018 CS019 CS020 CS021 
!Metals (mg/kg) I 
Aluminum 12800 15400 9120 13600 15600 8180 11900 6670 12800 
Antimony 4 UJ 3 2JB 4.1 JL I 518 1.5 JB 0.72 UJK 1.7 .TL 2.lJL 5418 3.6 .TL 
Arsenic 20U 19.0 12.3 6.2 8.5 2.8 7.8 4518 6.8 9.5 
Ban um 27.2 755 468 229 261 175 422 231 180 364 
Cadmium 0.47 11.1 7.5 3.4 3.8 143 JB 4.9 14 JB l 8 JB 6.5 
K:alcmm 27000 12100 7040 7150 5560 12400 9340 7630 8230 
Chronuum 12.0J 25.9 38.0 21.1 28.6 9.4 18.9 20.4 17.0 33.1 
Cobalt 2.1 74JB 1018 5918 8 7 JB 4018 5 418 74JB 5418 9 2JB 
Copper 3.5 73.4 .TL 111 JL 49.2.TL 73.0 .TL 15.6_JL 40.6 .TL 41.8JL 66.7 JL 88.2 .IL 
Iron 2650J 26800 29400 16800 23800 11500 17400 20400 15500 25200 
Lead 11 841 440 190 162 26.8 232 64.9 72.7 441 
Magnesium 1690J 18100 10300 6130 7240 2970 8970 7000 5610 8200 
Manganese 47.0 515 610 294 572 315 337 392 303 673 
Mercury 00004 u 1.6 1.0 0.54 0.31 0.06U 0.43 014U 013 u 1.2 
Nickel 13.4 21.9 28.5 16.5 24.0 9 2 JB 16.6 18 7 JB 13 6JB 25.9 
Potassium 447 J 1970JL 2680 .TL 1630 .TL 2290 .TL 1060JB 1490 2020JB 1270JB 2440 
Selenium sou 083 u I 7U 0760 084JB 082 u 0770 I 9 U 19 u I SU 
Silver 0 5 UJ I 9 JB 2 918 1418 l 7 lB 03218 078 lB 075 JB I l JB 20JB 
Sodium 301 lB 49018 24918 248JB 38118 24218 48018 42618 471 JB 
Thall mm sou 09S u 19 u 0870 080U 094 u 0890 22U 22 u I 8U 
Vanadmm 5.93 38.5 42.4 25.8 37.2 19.2 24.2 267 J8 20218 35.8 
~me 26.9 1460 1000 470 462 84.2 581 250 455 901 



"" I 
U'I 

EPA Sample ID 
CLP lnore:anic ID 
CLP Ore:anic ID 
Station Location ID 

!Metals (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Ban um 
Cadmium 
k::alcium 
Chrorruum 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
rrhalhum 
Vanadium 
Zmc 

Table 6-1 

COLUMBIA RIVER SEDIMENT SAMPLES ANALYTICAL RESULTS DATA SUMMARY 
UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 

STEVENS COUNTY. WASHINGTON 
01214104 01214106 01234124 01214108 01214114 01214110 01214112 
MJ0909 MJ0910 MJOBK4 MJ0911 MJ0914 MJ0912 MJ0913 
JX452 JX453 JX804 JX454 JX456 JX455 JX456 

Backe;round CS022 CS023 CS024 CS025 CS026 CS027 CS028 

11600 10400 6430 9920 8000 9090 12400 
4 UJ 3.4JL l 018 089U 49 JB 4818 l 318 3918 
20U 10.3 4.2 4.0 10.6 9.5 3 418 9.7 
27.2 240 190 494JB 505 375 113 370 
0.47 5.9 1.6 009U 4.3 2.9 02918 2.8 

7740 5470 228Q 21200 16600 4800 16100 
12.0J 30.4 25.7 13.6 25.0 21.9 21.1 30.1 

2.1 7918 8 218 40JB 7 918 7718 6018 9618 
3.5 67.6JL 53.9 JL 8.8 120JL 118 .TL 25.0.TL 114JL 

2650J 22400 18000 12900.TK 27500 23000 16000 29000 
11 282 93.8 7.1 211 159 21.3 149 

1690J 7930 6150 3640 13800 11100 5190 11900 
47.0 392 392 191 528 411 284 589 

0 0004 u 0.90 0.25 0.08 u 0.49 0.20 009U 01718 
13.4 23 2JB 23.0 13.3 21.4 18.0 16.2 24.8 

447 J 228018 2390 910JB 196018 1560 JB 138018 2480 
sou 20U 068 u l OU I 8U 12 u 13 u l 6U 
05 UJ 1518 09818 047 JB 2018 l 8 JB 05218 I 718 

62318 18618 21918 483 JB 35418 38518 39718 
50 u 23 u 078 u l.2 u 21 u 14 u l 5 u 19U 
5.93 33.7 32.1 24.7 30.5 25.6 29.0 36.7 
26.9 617 280 34.5 855 940 104 787 

01214116 01214118 
MJ0915 MJ0916 
JX458 JX459 
CS029 CS030 

I 
7150 11200 
l 918 4718 

7.0 11.1 
342 624 
3.2 7.2 

11500 20500 
17.7 30.6 

5 018 9018 
65.7 JL 205 .TL 
15900 26800 
208 369 
7940 14200 
256 388 
0.53 1.1 
14.1 23.1 
1250 1820 

068 u 1.1 
l 518 3.1 
20018 25818 
078 u 080 u 

21.4 33.1 
600 1250 
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EPA Sample ID 
CLP Inorganic ID 
CLP Organic ID 
Station Location ID 
!Metals (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Banum 
Cadnuum 
Calcmm 
Chronuum 
Cobalt 
Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassmm 
Selenium 
Stiver 
Sodmm 
Thallium 
Vanadmm 
Zmc 

Table 6-1 

COLUMBIA RIVER SEDIMENT SAMPLES ANALYTICAL RESULTS DATA SUMMARY 
UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 

STEVENS COUNTY. WASHINGTON 
01214120 01214122 01214124 01214128 01214126 01214130 01214132 
MJ0917 MJ0918 MJ0919 MJ0921 MJ0920 MJ0922 MJ0923 
JX460 JX461 JX462 JX464 JX463 JX465 JX466 

Background CS031 CS032 CS033 CS034 CS035 CS036 CS037 

6940 9410 9240 8720 8540 8790 18900 
4 UJ 21.5 JL 47 JB 70JB 5 7 JB 2 2JB 108JB 17.2.TL 
20U 11.5 8.7 13.0 10.7 7.9 10.4 26.9 
27.2 533 295 618 391 255 438 1070 
0.47 4.3 3.5 6.9 3.6 2.3 2.8 2.8 

26300 15400 26100 19600 10800 22300 49600 
12.0J 29.9 26.4 29.4 25.8 23.4 28.1 59.1 

2.1 107 JB 8 6JB 90JB 86JB 7 3 JB 10.6 22.3 
3.5 387 JL 387 JL 251 JL 156JL 76.8JL ~ 1460 .TL 

2650J 36300 24700 28900 25500 19800 42300 176000 
11 256 165 392 190 112 209 1590 

1690J 11800 10200 15300 12800 8570 10300 7230 
47.0 661 481 435 545 467 946 3390 

00004 u 0.40 0.19 0.73 0.32 0.16 0.16 007 JB 
13.4 16.0 21.1 20.9 19.8 19.1 15.0 10.3 

447 J 1440 JB 1900 1620 1760 1610 1400 3620 
5 OU I 6JB 097 JB 1.2 069U 068 u 1.4 068 u 
05 UJ 3.4 2 l JB 3.2 2.2 l 2JB 2.1 4.0 

374JB 266JB 26918 207 JB 237 JB 384JB 1310 
5 OU l 6JB 084 u 092 u 079U 078 u 081 JB 4.0 
5.93 23.6 29.4 30.2 28.6 28.3 27.1 39.0 
26.9 2560 1030 1660 1100 592 3090 24900 

01214134 01214136 
MJ0924 MJ0925 
JX467 JX468 
CS038 CS039 

I 
12400 JL 4950JL 
104JB 3 4JB 
17.3 JH 9.6JH 
603JK 768JK 

2.1 5.3 
28900JL 46900 JL 
35.1 JL 12.5 JL 
15.1 JL 4 I JB 

823 102 
109000 .TL 25000JL 

784JL 289JL 
5020JL 25000 .TL 
2090 .TL 442 .IL 

0.13 0.29 
8.5 10.9 

2300JL 883 JB 
4.2 082JB 
2.9 063 JB 

723 JB 228JB 
2.4 l l JB 

29.5 JL 23.0JL 
13900 1990 



°' I 
-...J 

EPA Sample ID 
CLP lnon!.anic ID 
CLP Organic ID 
Station Location ID 
Metals (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Ban um 
Cadmmm 
Calcmm 
Chrommm 
Cobalt 
Copper 
Iron 
Lead 
Magnesmm 
Manganese 
Mercury 
Nickel 
Potassmm 
Selenium 
Silver 
Sodmrn 
rrhalhum 
Vanadium 
Zmc 

Table 6-1 

COLUMBIA RIVER SEDIMENT SAMPLES ANALYTICAL RESULTS DATA SUMMARY 
UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 

STEVENS COUNTY. WASHINGTON 
01214138 01214140 01214142 01214144 01224150 01224151 01224154 
MJ0926 MJ0927 MJ0928 MJ0929 MJ0930 MJ0931 MJ0932 
JX469 JX470 JX471 JX472 JX473 JX474 JX475 

Background CS040 CS041 CS042 CS043 CS044 CS045 CS046 

6520JL 6550JL 9280JL 15500 JL 21100 4710 17400 
4 UJ 19.2JL 17.2 .TL 20.7 JL 27.1.TL 53.5 99JB 51.5 

20U 9.1 JH 8.7JH 13.9 .TH 20.3 JH 25.5 7.6 30.3 
27.2 452JK 495JK 632JK 1140JK 2160 486 1970 
0.47 1.9 2.1 1.6 1.6 00618 4.8 007U 

24700JL 28200JL 26500JL 46900JL 69900 54000 57600 
12.0J 27.1 JL 32.8JL 44.8.JL 76.8JL 142 20.7 135 

2.1 12.0JL 13.7 JL 17.7 JL 35.2 .TL 59.0 8418 73.5 
3.5 362 451 720 1550 2900 .TL 245 .TL 2520 .TL 

2650J 37600JL 48200 .TL 79700 .TL 137000.n 239000 28000 176000 
11 172JL 175 .TL 446JL 1040 JL 316 199 409 

1690J 9750 .TL 9960 .TL 5520 .TL 5780 .TL 5770.TL 26600 .TL 5040JL 
47.0 743JL 908JL 1500 TT 3060n 4040 585 3680 

00004 u 00818 00718 0.13 006JB oos u 00618 006U 
13.4 11.1 10.2 9.6 12.2 17.0 10.4 15.6 

447 J 1330JL 1260JL 1740 .TL 3750.JI 4300 88818 3580 
sou 1.8 2.1 3.2 4.5 068 UJK 0 67 UJK 1.4JL 
OS UJ 2.1 2.2 3.9 5.7 7.5 I 618 10.2 

37718 47S 18 66618 1660 2210 26918 2230 
sou I 2JB 078 u 2.3 4.6 078 u 077U 087U 
5.93 21.5 .TL 21.4 .TL 26.2.JL 39.2JL 42.3 22.1 39.1 
26.9 2770 3760 8710 15000 20100 2430 17500 

01224155 01224157 
MJ0933 MJ0934 
JX476 JX477 
CS047 CS048 

17800 18100 
45.2 34.9 
21.6 30.3 
1690 1660 

01918 006U 
66400 58600 

112 113 
47.3 33.8 

2160 .TL 2160.TL 
178000 179000 

417 317 
10000 .TL 6030'.TL 

3240 3130 
oos u oos u 

14.4 13.0 
3490 3480 

068 UJK l.4JL 
7.4 5.9 

1610 1530 
078 u 076U 

37.7 36.3 
18200 16500 
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co 

EPA Sample ID 
CLP Inorganic ID 
CLP Oreanic ID 
Station Location ID 
!Metals (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Ban um 

Cadmmm 

Calcmm 
K:hrommm 
Cobalt 
Copper 

Iron 

Lead 
Magnesmm 

Manganese 
Mercury 

Nickel 

Potassium 

Selenium 
Stiver 

Sodmm 
rrhalhum 
Vanadtum 

rzmc 

Table 6-1 

COLUMBIA RIVER SEDIMENT SAMPLES ANALYTICAL RESULTS DATA SUMMARY 
UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 

STEVENS COUNTY. WASHINGTON 
01224160 01224162 01224163 01224164 01264431 01264432 01264433 
MJ0935 MJ0936 MJ0937 MJ0938 MJOGPO MJOGPl MJOGP2 
JX478 JX479 JX480 JX481 NA NA NA 

Background CS049 csoso CSOSl CS052 NSSLOlSD NSSL02SD NSSL03SD 

I I 
18700 8170 21100 11000 6170 13400 15700 

4 UJ 7 418 20.0 61.3 51.4 18.8 JL 40.1 JL 49.lJL 
20U 7.6 11.8 42.8 23.1 7.5 15 19.3 
27.2 681 763 2440 989 255 1270 1610 
0.47 006U 2.4 006U 007U 1.6 08118 07418 

46900 25300 72400 30800 29100JL 47600JL 56000JL 
12.0J 64.0 30.2 165 72.0 18 85 103 

2.1 15.0 7918 85.7 33.4 7418 34.6 41.1 
3.5 997 JL 444 .TL 3300 .TL 1330 .TL 238JL 1540JL 2070JL 

2650J 165000 67100 245000 96900 25000 134000 167000 
11 282 309 512 276 230JK 246JK 292JK 

1690J 5750 .TL 8540.TL 5970JL 3990JL 12300JK 6900JK 5960JK 
47.0 2950 1080 4360 1990 477 2540 3140 

00004 u oos u 0.29 OOSU 006U 006U 006U 007 u 
13.4 8I18 12.5 19.4 13.6 8418 13.1 14.7 

447 J 3770 1400 4330 2160 117018 2800 3340 
sou 2.1 JL 1.4JL 068 UJK 1.5JL 08S u 091 u 091 u 
0 5 UJ 3.7 2.7 12.6 8.5 1918 7.8 7.8 

1050 38S18 2630 100018 46318 1430 1760 
sou 079U 091 u 078 u 089U 13 u 14 u 14 u 
5.93 38.2 28.8 45.0 28.6 20.8 31.7 33.4 
26.9 15400 4900 22300 8820 ~ 10500 13000 

01264434 01264435 
MJOGP3 MJOGP4 

NA NA 
NSSL04SD NSSLOSSD 

I I I 
17800 19200 

44.9JL 59.4JL 
23.9 41.4 
1910 2150 
1.5 1.7 

63900JL 70200JL 
121 139 
45.9 54.2 

2530JL 2960 JL 
193000 212000 
388JK 507 JK 
5800JK 5830 JK 

3630 4130 
006U 006 u 

15.8 17.6 
3870 4260 

089U 086 u 
8.2 10.3 

1960 2400 
I 3 U I 3 U 
36.S 39.8 

15100 16900 
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Table 6-1 

COLUMBIA RIVER SEDIMENT SAMPLES ANALYTICAL RESULTS DATA SUMMARY 
UPPER COLUMBIA RIVER EXPANDED SITE INSPECTION 

STEVENS COUNTY WASHINGTON 
EPA Sample ID 01264436 01264437 01264438 01264439 
CLP Inorganic ID MJOGPS MJOGP6 MJOGP7 MJOGP8 
CLP Organic ID NA NA NA NA 
Station Location ID Back2round NSSL06SD NSSL07SD NSSL07SD NSSL08SD 
!Metals (mg/kg) I I I I I 
Aluminum 7170 7250 7180 7530 
Antimony 4 UJ 10.9 .rn 19.2 ,IL 8 6JB 94JB 
Arsenic 20U 10.9 12.3 11.l 15.9 
Ban um 27.2 582 762 804 411 
K:admmm 0.47 3.3 4.9 3.0 3.2 
Calcmm 33300JL 40500JL 38400JL 21300JL 
Chrommm 12.0J 25.9 22.4 24.8 20 
Cobalt 2.1 9 8JB 8 8 J8 79JB 11 4 J8 
Copper 3.5 349JL 257,IL 347,IL 357 JL 
Iron 2650J 44900 35900 54600 54200 
Lead 11 470 ,IK 548 ,IK 597 JK 845JK 
Magnesmm 1690J 13900 ,IK 18700 ,IK 15500 ,IK 6680JK 
Manganese 47.0 864 617 1190 1170 
Mercury 00004 u 008JB 011 J8 00818 0.29 
Nickel 13.4 IO 5 JB 14.7 92JB 12.8 
Potassmm 447 J 1570 1520 1450 1830 

Selenium 5 OU 099 u 091 u 1 1 J8 083 u 
Silver 05 UJ 2 8JB 2 3 J8 2.8 3.1 

SodJ.um 807 JB 528 JB 695JB 870JB 
rrhalhum sou 15 u 14 u 14 u 1 3 U 
Vanadmm 5.93 28.6 28.4 28.1 24.5 
~me 26.9 ~ :llSUU 5430 ~ 
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= Detected morgamc concentratwn 1s below the method reporting lnrut/contract reqwred detection lnrut but 1s above the 
instrument detecuon hrrut 

=Contract Laboratory Program 

= Umted Stated Environmental Protecllon Agency 

=High bias 

= ldenuficatton 

=The analyte was pos1uvely 1denttfied, but the associated numencal value 1s an estimated quantity because quahty control 

cntena were not met or because concentrallons reported are less then the quantltallon hrrut or lowest cahbratlon standard 

=The analyte was pos1uvely 1dent1fied The associated numencal result 1s an estimate (Ecology 2001) 

= Unknown bias 

=Low bias 

= M1lhgrams per kilogram 

=The compound was analyzed for, but was not detected 

=The analyte was not detected at or above the reported estimated result (Ecology 2001) 
I 
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DATA QUALIFIERS 

J The analyte was positively identified but the 
associated numerical value is an estimate. 

U The compound was analyzed for, but not 
detected. 

B The result is below the Contract Required 
Detection Limit. 

Figure 6-1 

Source: Weston 2002 
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-----.--~.,. ..... ~;::===,~)~ 

_ .. 

.. 
.. 

Figme 6-2 

' ' 

\~
\ 
,\ 

_;\:_ 
Extent ,. 

UPPER COLUMBIA RIVER SITE NORTHEASTERN WASHINGTON 
SEDIMENT SAMPLE 

RESULTS - ARSENIC, CADMIUM, COPPER, LEAD, MERCURY, AND ZINC 
SAMPLES CS024~S052 

Date: 
10/14/02 

Drawn by. 

6-13 

IO.START-2\01020028\fi 6-2 



Note: This page 1s 
intenti'onally left blai•k. 



7. TARGETS/RECEPTORS SURFACE WATER MIGRATION PATHWAY 

7.1 SURFACE WATER MIGRATION PATHWAY 

intake is present at Kettle Falls (WSDH 2002). This intake is 
"' ~~ 
~ ~intained for emergency use to augment fire suppression 

~ 

water supp~· . Sine ·er listed surface water intake applications did not specify the 

source o(&tJie surface wa ~ "' erefore were not counted in this estimate, the actual number of people 
f~ • v•\l';'IJ!W<ii'~i;'f'1'l~ ' 

.(! .~ ""~!:tt~1s1?;....-,...• 1;> 

served
1

py drinking water 1iifa~~s_'on the Columbia River may be higher. 
""'' .,,r, ./r 

·~if'. The whole of the µ~per,.Columbia River ESI study area is contained in the Lake Roosevelt 

Nati~mal Recreation A~e,a. The Lake Roosevelt National Recreation Area, comprismg the lake and its 

shor~lines, attracts ~ore than 1 million visitors per year. Recreational activities include boating, 
'" ~· ,. \, .... ""-: ... - . 

swi~g!'.qqnting, fishmg, and camping Lake Roosevelt, including the upper Columbia River and its 

tributaries m the Lake Roosevelt National Recreation Area, support a varied fish commumty that today 1s 

considerably different from the native fish community of the early 1900s. Changes over time were 

caused by the introduction of nonnative species and habitat alterations such as water pollution, the 
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damming of rivers, and reservoir drawdowns Today, there are possibly 28 native and 12 nonnative 

species of fish that inhabit recreation area waters. (DOI 2000) 

Between 1990 and 1996, the number of angler tnps to Lake Roosevelt ranged from 171,725 to 

594,508 per year Recreational fishmg tnps to Lake Roosevelt peaked in 1993 and have been declmmg 

since. The decline was partly attnbuted to the dewatering of boat ramps during the 1996 dra.wdown that 

prohibited anglers from accessing much of the reservoir. Walleye, rainbow tro41. and kqkanee were the 
~:n•\ . .1..n 

fish most often caught and harvested by anglers (DOI 2000) The·§_late of"~ya,~hin' f''n' only tracks 
{~! .. ~ {11.',..,,,. .. 

sturgeon, salmon, and steelhead in its freshwate~ sport fishing d~tf.~;They li~H ,, , Urgeon were 
A:~1~" -·?F·J.i;:,1~'i!f~, 

harvested between Grand Coulee Dam and the Canadian bord~ in 1998. No .:Steeih'eltdJa°iicf.salmon are 
,·! .. '1" J \ • t.,. ' .. ·~ ~ 

,...~A. ~ , I \ ~"" ~ 

reported to have been harvested during the same time (WSD' - i» 001 ~rj)P·' "1/!t~Y~~-'.~\:"·1 • 
~ ~ .. f~~~~t -

Tribally sensitive areas of central importance to the t~ 0nfederated Tribe include those 

~""' areas used for ceremonial, cultural, traditional, subsistence o '·'b' ""' '"·~ "", oses. In 1891, the Colville 

October 1996 Environmental Agreement betwe 

Subsistence fish catch data for the tribe is no't· vailable. - ' 

The Spokane Tribe and the clJconfed .fed Tri , n ti.e Washington Department ofFish 

and Wildlife are the primary agencies.!!t1y inv~ ved in ma~ing the Lake Roosevelt fisheries. The 
~~- t'~~t" ,,,!~""!"' 

Spokane Tribe is coordinating_Jqe 4~~elopmen i;i ' .. })bsevelt fisheries plan, funded by the 

B ·11 ~~~,:i._ Ad . . Ai~f ~:~n . onnev1 e· - mm1s 1 ooperatl • e Washington Department of Fish and Wildlife, 
'!!'• ,i!'P 

the Colvii e ·on e erated Tril:ie , 'ther involved parties Two kokanee salmon hatcheries are 
( '~~~;;;..~Jl' '~ ' ... !_·{ .,.¥":, .. :- • ~ l 

\..'1-~'"ir~l:-,-.f.~}l~t ii ..!f{_~)..t, ;J'f'.J .,..,,..~-.; .. , 

operated by the ~j;>.6 '\Tribe ana·~~rra~wJ)gton Department of Fish and Wildlife to support the 

resident fish;,~;iJJ- e!t. Tli ·.1.r cheries produce thousands of kokanee for release into Lake 

Roosevelt'iiWnually. ·Tribe also has initiated a program of rearing rainbow trout at its 
'r .,,. ... ~{'f"-.."'rt.,,,vg!: ~ ~ J~ 

> ~~~-~ 
hatchery for release into Lake,Roosevelt. (DOI 2000) 

1. .. 'ir,'".t tJt; "'..: .. ~~~ 

, : .. ~ · In addition to the hfi'ich~ry operations, there are numerous rainbow trout pens on Lake Roosevelt. 

T~~se fish-rearing pen~j>f~vide thousands of trout annually to support the recreational fishery. The 

s~ce~s· of.this project in providing catchable-size rainbow trout resulted in its expansion to more than 
,, \. , .. ' ... .::-- '':.,;:.. ~ :._~ .... ~ ¥ .. ~ 

30.riei p~iis"i'n'.s~veral locations on Lake Roosevelt by 1995. In adi:iition, some of the net pens are now 

bemg used to rear kokanee before release. (DOI 2000) 

Three species protected under the Endangered Spe1ces Act are present in or along the upper 

Columbia River Of these, peregnne falcons (Falco peregrmus) are endangered, and the bald eagle 
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(Haliaeetus leucocephalus) and bull trout (Salvelinus confluentus) are threatened The state of 

Washington also lists peregrine falcons as endangered and the bald eagle as threatened (DOI 2000) 

Peregrine nests have been found m the areas surrounding the Lake Roosevelt Reservoir. Use of 

the area by peregrines normally occurs during spring and fall migrations. Peregrine falcon foraging and 

nestmg habitats are usually associated with tall cliffs near water. Theu diet consists pnmanly of 

waterfowl, shorebirds, and passerine species commonly found on and around lakes and streams 

(DOI 2000) 
~ ~~~" ': 
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8. CONCLUSIONS AND RECOMMENDATIONS 

In the spring and summer of 2001, the EPA and its authorized contractors conducted an 
1 ;-- .. ~ 

mvestigation of hazardous substance contamination in the upper Columbia R)ver beginning near 
,~~-ft<~ -.._ 4

1, ":~r.:: ~,~~ 
lnchelium, Washington, and extending approximately 70 RM~~p§tream to ~~ei;c{~~:;~~t~-: border. The 

site invesugation involved an evaluation of 49 sediment samp~~s collecte~·~long int~ry~W:~~~in the 
.d.t;~ ~;·.. 't} ...- V' "'·-11 .... ~.J ., 

upper Columbia River. The evaluation of the technical data'.~J!s~9.9!1d~cted using the EP;#:Jt~~d "' 
·'!f.i;1't"'\ 1 f'f<-1 {11

•'! l::4i•*'" .. 

ranking system model criteria as described in subsection 5.1 Blt._~~lf~~q_rt. '-·~oJ:,. 
,{,-~'ijt 'r-~ .. ,~~ 

Analytical data show that widespread contamination,i~pr ~e and river sediments 
--<"""~ ~'f.1 .. ' 
~/~ r~....,.Ji'N 

throughout the upper Columbia River between Inchehum, Washington·. cLihe1U.S.-Canada border. An 
- ,. ... ~~ ... t ~~~ ~: 

..-;..-rt:i~'7~ 'el~~~1~"~f -ltWt,. 
evaluation of the analytical data relative to backgroupcflseaimebt shows ele.vatbtl·concentrations of 

~~ ... );_V:i~ t,~.Vlc.~ ~ 's-J::\, , ;.t:Z..f -

arsenic, cadmium, copper, lead, mercury, and z~iR~:1-in'd'.th~
1

;".,., 
11

• :o/i~, amp!~,S'fanging from 48% of all 
,f." , ? \'.J1t~tt . ,,a; 

samples for mercury to 97% of all samples~f¥rYcopper.~rhe a''"":~~ ~i>f'/~;Jlted contamination extends from 

sample point CS004 located near Inch~l!~r Washi~fton to s~e point CS052 at the U.S.-Canada 
~,.!.."' • r'f:l 1

1 
• I'., 

border. Concentration gradient maP.~1f~t:topperil~ad, and ziµ,_$thre presented as Figures 8-1 through 8-6. 
"'\\ \.si.. .J..) • , 

These maps demonstrate that the co'iic'entrations"of>these·thfe'e analytes tend to increase with distance 
~,, ~·,, 1-}i..\* 'T~r,\!'!~·~~f.,'\'!\~.f; • 

..... ,t-"'?1o. ,/ Y.::~~~.'"{ \~ ' ""~' ~"·t·/~; ~\'"• / .. 
upstream .. ~,~J;i~~hest cop~eij~apj):Q,~ of coppe(aq~H.iilc were found near the U.S.-Canada border with 

.. ·~J,p;,t<~1~10.r.. ·-;_9~::<~?irh 'ti..'.i .. : .. •• 
elevated coi1'C'~ntiafions approxiinately{two orders of magnitude over other elevated concentrations 

-~;~~!~}~?.'/:b~ ..... ' .. · 1:: t;\(i~ ~~;';I~ ~o.'t 
located further'Clownstr6am. Conce'ritratiOiis'.of cadmium, lead, and mercury tend to be highest near the 

"'\'('-"-,fr~1:i:,- 'tf',,,._.. \'~~-~l:'"1 •:>,.., ;.. -

'f-!.p>~-; :~~ ~._/ ... ~#-:~ ~ 
mining distric~oel~~~~r Steve~ii~8~nty. 

~J:»\J ~ ~ ~J~~,"i~1hi 
O(jring the 2001"EPA:'sampljng event, several sediment samples collected at the upper Columbia 
, £ t""/.: .. •• ""'l' .... J./ h 

River tb~sisted of a visiblf«l~k gia~sy sandy mixture characteriz~d by EPA field personnel as slag. Slag 
1-• ,. •, 

,.. .. ~.;; •I 

is a.~y-product of the smelting furnaces, principally black sand-size material, containing glassy 

particulate matter and metals. The presence of slag in upper Columbia River sediment has been 

docu!llehted by prior studies conducted by other federal and state agencies Canadian government staff 
: ~ ;, '' ' !. "':: .. ,.. 

,. ' p ... t,• • 

and ~olltjnc9 personnel observed deposits of slag during a 1991 boat trip mto the U.S. conducted for 

purposes of exammmg slag and gypsum deposits m back eddy areas and on sand and gravel bars 

(BC Environment 1991) The largest deposit of what appeared to be predominantly slag in Washington 
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state was observed on the southwest side of a large sand/gravel bar located JUSt north of Northport 

Samples were collected at several locations for analysis (BC Environment 1991). 

Potential sources of contamination to the upper Columbia River mclude industries such as 

mining, rrulling, smelting, pulp, and others that have discharged hazardous substances into the river. A 

discussion of operations and processes at the former Le Roi/Northport Smelter in Northport, Washington, 

the Cominco Smelter in Trail, B.C., and the Celgar Pulp Mill in Castlegar, B.C.)s included in subsection' 
~c~t .. ;~;''"\;'- ~•-t I 

2.3. A discussion of active, inactive, and abandoned mines and npJ.Is in Stevel}_S Go4nty and Pend Oreille 
t J• ~ 

County can be found in separate reports (E&E 2002; E&E 2001\i~ft·V' · ·{·;;t~~'.!~ii~:f:L~ .;;. 
•1 ~~ • ""'JN'° . ~ ~1t~lr'~11•"1 i- ·~, 

;,~ii•r .,_1~ ./_., r'11'·\~·:'l~'rid;,i~A~ ~' 

Other potential sources of contamination to the river.Jnclude penpitJ~d wa~l~1Pi~cl!,it-ges inJh~ 
'(""'°l .. ~-. ..,1- .. ~ ~~ -~~,: .. r~~ .. ~-..::~i~::)~,.~t~ 

Columbia River from the municipal wastewater treatment fa9Jli yS nJJ::astlegar and Trai1~i·:§i~•x;s.eepage 
"',. ~j.". •·•r. ,."'""'' • •;.<r.; -l -i';i'i' 

from an old landfill site and an old arsenic storage site locate '""" .. of the Cominco Smelter, and the 
:,~ 

wastes from the cities of Colville and Chewelah, Washingtonli. ., .,the Colville River tributary. 
~'r l,1), 

""~' 
(G3 Consulting 200lb) " 

Results of the EPA site investigation indicat /. 

cc_)pfr!buted up to 4 kg/d 9f mercury and 350 kg/d of zinc. A new lead smelter was commissioned in 1997 

~~d be~~me fully operational in 1999, reportedly providing improved air emission and effluent treatment 
" r • I ._..,,,._.i ., ~ ._-,...<"!, ~ • 
~,•r .~u- , .. _ -• " 

controls .. ;~?"J~~,q -
1. 4t~; I' _. 

~ \ "' ; 

Eleven domestic intakes and two municipal intakes serving approximately 1,473 people are 

located withm the area of contamination. Sport, subsistence, and commercial fishing is conducted within 

the area of actual contammation The federal-endangered peregrme falcon, and the federal-threatened 
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bald eagle and bull trout use this area of the nver Approximately 5 97 lmear miles of wetlands are 

located within the area of contammat1on. Sediment contamination is present within the Lake Roosevelt 

National Recreation Area. The Lake Roosevelt National Recreation Area, compnsmg the lake and its 

shorelines, attracts more than 1 milhon visitors per year. Recreational activities include fishmg, boatmg, 

swimming, and camping. Between 1990 and 1996, walleye, rambow trout, and kokanee were the fish 

most often caught and harvested by anglers. In 1998, sturgeon were harvested between Grand Coulee 

Dam and the U.S.-Canada border The area is also of econorruc a_nd cultural significance to Native 
<' t ~ ~ ·.._ - ·~ 4 • JI ~ 

American populations. Tribally sensitive areas of central impo~c·e' to the trjb~{incluCle areas used for 
;t-..,t ... - ").. ~ 

cultural, ceremonial, traditional, subsistence, and economic pfij'.Poses. Su~sj;i~n~~·fi~~l~~:$y consti,tute 

a major portion of some residents' diets. i,~,.,,__ .,,-!y~ . . : <;;~:t:}·~:l:;~-;.~z·,\ 
~"' ::- \ ._.. G .. ,,.... J. ~ i 
~i\}fi..: .. 1.f'.t.\,t y) ".1' /" 

A 1994 study by USGS to determine concentrations o{~~~t~~<:?-and other metals in"'three fish 

species (walleye, smallmouth bass, and rainbow trout) found,c·S~~A1f[tioh's,of mercury in the walleye 
;3\1, ~i;.~~~ .1~~~ ;- ! "'L 4' 

samples, at concentrations ranging from 0.11 mg/kg to 0.44 mg/kg. Wijil~;µieiF,ederal Food and Drug 
~~\:;-Ji -.&':,;i !~';:. \ ...,,~ 

Administration standard of 1.0 parts per milhon was nbt~e ed, the USQS'ancf'the WSDH issued a 
.ff:i. ':. t~· I 1.¢; ~;, .. t~ ~~ .. ~, 

fact sheet summarizing the study and adv1sing.#\~~i/~1i~ f?·, -~~ sumP,~f5ri'""~f Lake Roosevelt walleye 

< E & E 2000). ~4.~~v /~1 ttr~· 
.,...~1;"1 IC,~_.}' ' 'i'~ 

Additional concerns include p~-t~WV~l thre~.tf t~ human .~~a th posed by exposure to slag on 

beaches of the upper Columbia Riv~~~~ohfinhal(\ticfu, derma~ €~ntact, mgest1on of lake water, and direct 

ingestion of slag material; exp9~ure';fo the con~nu~il!~d...,se~4iinents during low draw down periods, such 
_,,;~,. LnilwJt ~~:·~%.t:ti~~<:i,\;:.P 

as the pate ti ·human healt!i!flectS\resulting'fronl'HeiTiial contact with the sediments, ingestion of 
r. v\ ~ ~~;,~f#~'h. ~~~~p~ 

sediment~;~()/ rrfiilhalatio;;~~f afrb6'~e sediment particles. 
--~1~~,,~~~~1~~~::";~ -"~~;~~:~~~;r:;~~~~ 

Based o{! an:eviiluation of hazardous substances found in sediment samples collected from the 
''%flill~~.,, ~' ';?.,'JJif~" 

upper Columbj?t~iye(~r~~nd,14,~r,eview o~fiBr studies conducted documenting elevated levels of metals, 
~r~'i$3l"):Y :J.!111'"~,,i"'.t~.~t.t ,·'!' i!Y 

.... ~1 .h .. ?~W,:r:~!t. ..... f}:-. 
dioxins~~ furans in sedi%~E!~~~~J.-~eral locations from the U.S.-Canada border leading into Lake 

{ '(Y. ~"\. ~ ~ 

Roosevelt, further detailed inve~tigation of the upper Columbia River under CERCLA is recommended 

~ .. '' 
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PRELIMINARY ASSESSMENT PETITION 



THE CONFEDERATED TRIBES 
of 

THE C:::C>LVI LLE RESERVATION 

August 2, 1999 

Regional Administrator 
RegionX 

POST OFFICE BOX I SO-NESPELEM WASHINGTON 991 SS 

United States Environmental Protection Agency 
1200 Sixth Avenue 
Seattle, WA 98101 

Re: Petition for Assessment of Release 

Dear Mr. Clark: 

PHONE(S09) 614-4711 

I write in my capacity as the Chair of the Business Council of the Confederated 
Tribes of the Colville Indian Reservatio~ a sovereign entity whose government is 
recognized by the United States. This letter is also sent to you in furtherance of the 
October 1996 Environmental Agreement between EPA and the Tribes. 

Enclosed herein d Petition of the Tribes for a Preliminary Assessm~nt of the 
hazards to public health and the envrronment which are associated with the release or 
threatened release of a hazardous substance, pollutant, or contaminant on lands which 
include the Reservation. 

As is set out in detail in the enclosed Petitio~ the upper Columbia River basin has 
been of great importance to the Colville Tribes since time immemorial. We have always 
occupied and utilized this area, from below the Columbia-Okanogan confluence up into 
what is now Canada, and the fish, Wlldlife, and plant materials of the upper Columbia 
basin have always been of central unportance to the Tribes' subsistence and culture The 

Conf.:d.:r~t.:d Tnh.:s oflh<! Co/\ die lnd1.1I1 Rcs~nJt1011 
C_CAWS-1 IN1'014%_ GO I ' 101-053 00002 ···.:ro9a742 



Regional Administrator 
RegionX 
Uriited States Environmental Protection Agency 
July 30, 1999 
Page2 

Tribe continues to hold reserved hunting and fishing rights in lands in the North half of 
the historic reservation lands, including the Columbia River, which are recognized in 
Section I of the October 1996 Environmental Agreement between the Tribes and EPA. 

This matter is extraordinarily important to the Tribe. We respectfully request th• 
you give this matter your full and careful attention. 

Very truly yours, 

cc: Members, Colville Business Council 
Director, Office of Environmental Trust 
Director, Office of the Reservation Attorney 
Special Environmental Counsel 

Coofederated Tnbes of the Colv11le Indian Rcservauon 
C_CAWS-1WPD/4%_GOl'/01705300002 
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Regional Administrator 
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999 THIRD AVENUE. SUITE 3000 
SEATTLE, WASHINGTON 98104-4088 

FAX: (206) 340-8856 

(206) 682-3333 

August 5, 1999 

. United States Environmental Protection Agency 
1200 Sixth Avenue 
Seattle, WA 98101 

Re: Petition for Assessment of Release 

Dear Mr. Clark: 

Cl.AUDIA CRAWFORD 
WAL'tQI H. OUEM, JP.. 
JOHN 0. SUW"AN 
PAUL CHIJET 
CONNIE SUE MANOS MARTIN 
C:l\AEHM C. WALU.CE 
JENNIFn\ DIKE 

ANHE•MAIUE E. SAllCENT 
D£REKN.ICO 

~ 111\0fT WALTON 
tf, ElJZAllmt MCCl'.Woo 
DAVID A. HEIUtMAN 
ZACHARY A. WRIGHT 
JUUE L. Wit.CHINS 

~ 

ICENH£TI( P. SHORT 

DOUGLAS It. HARTWICK 
ROllEKT E. HEATON 
SAMUELS. OWNC 
MAUS.NADl.E1!. 
ltOllEKT A. llTEWAAT 

OfCOUNSa. 

JOSEF DLUCOND 
C0UNstL 10 THI flllM 

•• AOKITl"l:D IN CfQaCIA 

We repre.sent the Confederated Tribes of the Colville Indian Reservation {Tribes). 
This Petition is submitted to the U.S. Environmental Protection Agency (EPA) on behalf 
of th': Tribes, a sovereign entity whose government is recognized by the United States, 
and, through the Tnoes' Office of Environmental Trust The Tnoal government, and the 
role of Environmental Trust, has been specifically recognized in the October 1996 
Environmental Agreement between the Tribes and EPA. This Petition is submitted to 
EPA in furtherance of the Tribal/EPA Agreement The Office of Environmental Trust is 
located at Post Office Box 150, Nespelem, WA 99155, and the telephone number is (509) 
634-4711. 

1. Petitioner/Location 

Pursuant to Section I 05( d) of CERCLA, 42 USC §9605( d), the Tribes, Eetitioner 

Confederated Tnbes of the Colville Indian Re sen at1on 
Response Pctll1on to EPA - Page I 
226384 214%_GOI !/017053 00002 



herein, respectfully ~equest that EPA Region X conduct a Preliminary Assessment of the 
hazards to public health and the environment which are associated with such release or 
threatened release of a hazardous substance, pollutant, or contaminant at the following 
location: 

The Upper Columbia River Basin from the Canadian Border, 
southward through Lake Roosevelt, to the Grand Coulee 
Dam, encompassing the water, river- and lake-beds, and 
banks1 

2. Petitioner is affected by the release 

Critical tribal resources, governance processes, and inter-governmental agreements 
have been and continue to be affected by these releases. As repeatedly confirmed by 
decisions of the federal courts, the upper Columbia River basin has been of great 
importance to the Colville Tribes since time immemorial. Predecessors of the Colville 
Tribes and its members have always occupied and utilized this area, from below the 
Columbia-Okanogan confluence up into what is now Canada. The fish, wildlife, and 
plant materials of the upper Columbia basin have always been of central importance to 
the Colville Tribes' subsistence and culture. When the Colville Reservation was 
established in 1872, the entire segment of the Columbia from the Okanogan confluence to 
the Canadian border, roughly 150 river miles, was included within the Reservation. In 
1891, the Colville Tribes ceded the North Half of the Reservation to the United States, 
including a portion of the Columbia, but expressly reserved hunting and fishing rights in 
these ceded lands, including the Columbia River. The U.S. Supreme Court affirmed these 
rights in a 197~ ~ecision, Antoine v. Washington, 420 U.S. 194, and Section I of the 
October 1996 Environmental Agreement between the Colville Tribes and EPA also 

• 
recognizes these rights. 

Grand Coulee and Chief Joseph Dams have eliminated anadromous fish from most 
of the Columbia within the Colville Reservation and former North Half, but the Tribes 
continues to rely heavily on the anadromous fisheries between Chief Joseph Dam and the 
Reservation boundary five miles downstream. In addition, the Tribes has come to rely 
increasingly on the resident fishery and water resources above the dams, both for 
subsistence and recreation and for economic development in the form of tourist and 
recreation enterprises. 

Sec Figure I - Lake Roosevelt and tnbutary waters attached as Exh1b1t A 

Confederated Tnbcs of the Colville Indian Reservation 
Response Pcl1llon to EPA - Page 2 
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Active Tribal environmental and fishery management programs, in coordination 
with other management entities on the system, struggle to maintain a viable, healthy 
ecosystem given the past environmental damages and current management constraints. It 
is also important to note that there is increasing recreational use of the Lake Roosevelt 
system along with increased population growth. The Tribes have established a marina, 
houseboat rental enterprise and related business in a continuing effort to create jobs mid 
improve the quality of life for Tribal members and the broader community. Therefore, 
issues about contaminants in the system that raise serious human health questions are 
critically important to Petitioner and all members of the local population. 

3. Characteristics of the substances released 

Based upon information and belie( Petitioner asserts that the following hazardous 
substances have impacted the study area and should be included in the Assessment 
process: 

3.1 metals (arsenic, cadmium, copper, lead, mercury, and zinc); primary 
source of the contamination appears to be a lead-zinc smelter on the Columbia River in 
British Columbia but may also come from the Spokane-River2 

3 .2 blast furnace slag from Canadian smelters as well as from the LeRoi 
(Northport) Smelter site in Northport, Washington3 

3.3 organochlorine compounds (dioxins, furans, and PCBs) believed to 
have originated from a pulp mill near Castlegar, British Columbia4 

3~4 wood-pulp waste, urban runoff, and discharges from industrial 
activities5 

3.5 contaminants released into the Upper Columbia from historic and 

2 
See Exhibit A at 12. 

3 
Id at 12 and 14. 

4 
Id at 13 

See Exh1b1t A generally 

Confederated Tnbcs of the Colv1lle Indian Reservation 
Response Pcl1t1on to EPA - Page 3 
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ongoing mining operations in the region6 

3.6 contaminated fugitive dust caused by exposed sediments resulting 
from drawdowns of Lake Roosevelt 

4. Activities contributing to the releases. 

4.1 In the early 1980s, concerns about water quality in Lake Roosevelt 
and the upper Columbia River were first reported in a U.S. Fish and Wildlife study that 
reported elevated concentrations of arsenic, cadmium, lead, and zinc in fish • Follow up 
studies identified the primary source of the contamination to be a lead-zinc smelter on the 
Columbia River in British Columbia, 16 lan upstream from the international boundary. 
Since the 1950s, the subject smelter had discharged several hundred tons of blast furnace 
slag and effluent per day into the Columbia River. 

4.2 At the request of the U.S. Environmental Protection Agency (EPA) 
and Lake Roosevelt Water Quality Council (LRWQC), the U.S. Geological Survey 
(USGS) initiated a large-scale sediment quality study in 1992. The USGS reported that 
bed sediments were contaminated, as indicated by elevated concentrations of metals 
(arsenic, cadmium, copper, lead, mercury, and zinc), labor:atory toxicity, and altered 
benthic invertebrate communities. In addition, a 1994 USGS study determined that 
mercury in sportfish was elevated to levels high enough to trigger a Washington 
I)epartment of Health consumption advisory. 

4.3 Due in part to the studies in Canada and Washington state, the 
subject lead/zinc smelter in Canada has apparently stopped discharging slag and has 
reduced its effluent discharge. While this is a significant improvement in the loadings of 
metals lo the system, large quantities of contaminated sediments remain in Lake 
Roosevelt. and therefore studies are still in progress. ~or example, Petitioner is currently 
funding a USGS study to determine if the level of mercury found in the tissue of Walleye 
Pike has decreased since the 1994 study. In addition, the EPA is presently funding a 
USGS study in the Coeur d'Alene and Spokane River Basins as part of a Natural 
Resources Damage Assessment (NRDA) of the Coeur d'Alene system. The primary 
objective of that study is to determine the relative contribution of metals to the Spokane 
River from the Lake Coeur d'Alene system. 

6 
Id and see Exh1b1t B 
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4.4 While metals have received the most attention, organochlorine 
compounds, due to their persistence and established role in causing adverse 
environmental effects are also of concern. Human health effects of organochlorine 
compounds are controversial. The particular organochlorine of concern are dioxins, 
furans, and PCBs. In 1988 uad 1990, Canadian studies reported large concentrations of 
furans in fish collected in the Columbia River downstream of a pulp mill near Castlegar, 
British Columbia. The Washington state Department of Ecology (Ecology) confirmed 
that fish from Lake Roosevelt contained elevated furan 9oncentrations, but that 
concentrations of dioxins and furans generally decreased as one moves downstream away 
from Canada. 

4.5 In a 1992 study, the USGS reported that dioxins and furans were 
present in suspended sediment collected from the Columbia River, but only a few of the 
17 targeted isomers were detected. The form of dioxins most toxic to some laboratory 
animals was not detected. Aside from dioxins and furans, few of the many other organic 
compounds associated with wood-pulp waste, urban runoff, and industrial activities were 
detected in the bed sediments of Lake Roosevelt and its major tributaries. 

4.6 There is generally less known about PCBs than about the dioxin and 
furan compounds. In 1993-94, Ecology reported that PCBs were detected in most fish 
samples from the Spokane River, and that concentration were highest in fish collected 
from the Spokane River above Spokane, but below the Idaho border. New data 
developed by EPA and other agencies indicates that heavy metals may also present risks 
to Lake Roosevelt and that further stu4y of the risk of adverse impact to human health is 
needed. In general, there needs to be more study regarding how contamination sources 
located on the Spokane Indian Reservation may have impacted the Colville Reservation. 
In 1994, the EPA funded a study to determine the poten~al human health risks posed by 
concentrations of dioxins, furans, and PCBs in species of fish collected and consumed by 
people throughout Lake Roosevelt. That study did find that dioxins and furans were 
present in fish, but that concentrations did not differ from the upper Columbia River to 
the Grand Coulee Dam. There has been no human health statements released from the 
EPA PCB study. 

4. 7 In a current follow-up study, the USGS is presently determining if 
organochlorine compounds, including both dioxins and furans, and PCBs, have decreased 
in sportfish filets since the EPA study four years ago. This study was requested by the 
Lake Roosevelt Water Quality Council and Colville Confederated Tribes; the Spokane 
Tribe collected the fish as part of a joint (Colville Tribes, Spokane Tribe, Washington 
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Department of Fish and Wildlife) fisheries monitoring program in Lake Roosevelt. 

4.8 The EPA performed a site inspection of the LeRoi Smelter site in 
1993. The SI sampled only on-site surface soils, surface soils of an adjacent city park, 
and off-site (background) surface soils (a total of only 4 sampling sites) to gather.data~o 
evaluate potential soil problems associated with previous smelting operations on site. 
The sampling revealed that arsenic, antimony, lead and copper were detected on site at 
significant concentrations (exceeding Washington State Model Toxics Control Act 
Method B soil cleanup levels). Arsenic and copper were also detected at a significant 
level off site in the adjacent city park. No sampling of groundwater was conducted, nor 
was the site assessed with regard to the suspected release or threatened release of a 
hazardous substance, pollutant, or contamiriant on site or from the site into the Columbia 
River or to groundwater. The report recommended further investigation of the site to 
evaluate any possible exposure via the air or soil pathway, but no additional investigation 
has occurred to date. 

5. Governmental officials contacted about the releases 

5.1 The Tnoe has contacted: Chuck Rice and Elizabeth McKenna from --
the United States Environmental Protection Agency; Tony Grover, Carl Nuechterlein, 
David Knight, Guy Gregory, Bill Fees, and Flora Goldstein from the Washington State 
Department of Ecology; Tanya Barnett and Fritz Clarke from the Washington Office of 
the Attorney General,· Mark Munn and Cindi Barton of the United States Geological 
Survey; Mary Verner Moore from the Spokane Tribe of Indians; and Congressman 
George Nethercutt from the United States House of Representatives. 

. 5.2 The response from the State of Washington has been that Ecology 
recognizes that LeRoi is ranked as a No. 1 (most serious) on the State Hazardous 
Substances List Ecology has conducted phase I of an assessment for remediation and 
had intended to undertake phase II work involving well-drilling and a sediment study in 
1999. However, phase II of the remediation plan never occurred because Ecology did not 
have sufficient funds in its 1999 budget. Furthermore, Ecology has not considered the 
cumulative impact of the site in 'relation to the contribution by other sources to 
contamination of the Columbia River basin and Lake Roosevelt. 
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6. Request for Preliminary Assessment 

In light of the foregoing, Petitioner herein, by and through the office of 
Environmental Trust respectfully request that EPA Region X undertake timely review of 
this matter and initiate the preliminary assessment of the releases described above. Please 
be advised that the Tribes would like to meet with you to review this Petition and discuss 
how EPA and the Tribes may work together to protect the Upper Columbia River 
environment. 

Respectfully submitted this ~y of August, 1999 by: 

RAD:vh 

SHORT CRESSMAN & BURGESS PLLC 

~~~ 
Richard A. Du Bey 
Special Environmental Counsel to the 
Confederated Tribes of the Colville Reservation 

cc: Members, Colville Business Council 
Director, Office of Environmental Trust 
Direccor, Water Quality Management 
Director, Office of the Reservation Attorney 
Elizab~~ McKenna, EPA, ORC 
Chuck Rice, EPA 

• Richard McAllister, EPA, ORC 
Tony Grover, Department of Ecology 
Tanya Barnett, Office of the Attorney General 
Guy Gregory, Department of Ecology 
Cindi Barton, USGS 
Mary Verner Moore, Spokane Tribe of Indians 
Congressman George Nethercutt 
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Lead (Pb )-Zinc (Zn) Mining/Milling Operations with Discharges into Lake Roosevelt & Upper Columbia 

Josephine Pend Oreille Metalline Falls 1950 500 TPD 2400 TPD-- 500,000 gal. per day Pend Oreille River 
Mines and at new mill 20-25% solids by weight (via Flume Creek) 
Metals Co. across the 0.37 % Zn, trace of Pb 

river (same 
company) 

Grandview American Metalline Falls 1950 700 TPD 490,000 gal. per day Pend Oreille River 
Mill Zinc, Lead discharged direct to river via 

and Sme,lting flume 
Co. 0.3% Zn, 0.1 % Pb · 

Reeves- Pend Oreille Brit. Col., a 1950 700TPD 1000 TPD Discharged direct to river; Pend Oreille River 
McDonald Mines and few miles 0.5 % Zn, trace of,Pb 
Mine Metals Co. north of border 

Bonanza Bonanza Palmers· 1950 80TPD 150 TPD no direct discharge, Colville River 

Lead Lead Co. possibility of cyanide 
leaching 

Gregor Boss burg 1949 -100 TPD , direct discharge of overflow Lake Roosevelt 

Mines, Inc. 

Golfield above 1949 225 TPD drainage Columbia River 

Consolidated Northport 
Mines Co. 

Last Chance below 1949 60TPD drainage Columbia River 

Consolidated Northport 
Mines, Inc. -



Volume of Wastes Discharged to Pend Oreille River 
by Lead-Zinc Mills in NE Washington and British Columbia 

Name of Mill/Mine Discharge Volume (in gallons) 

Josephine (1941-1950) 1.5 billion 

Josephine II (1951-1960) 3.6 billion 

Grandview (1941-1960) 2.9 billion 

Reeves-McDonald ( 1941-1960) 3.6 billion 

The combined total is 11.6 billion and would be enough to fill approximately 
1,300 Kingdomes. 
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1996-478 

RESOLUTION 

WHEREAS, it is the recommendation of the Natural Resources Committee to approve 
the attached proposed agreement between the Colville Confederated Tribes and U. S. EPA, and 
authorization that Chairman execute on behalf of the Tribes in connection with meeting with 
EPA region x administration on October 29, 1996 in Seattle. Agreement may enable tribes to 
qualify for additional funding in fY 97 (but does not guarantee any such funding). Agreement 
also promotes government to government relationship between CCT and EPA. Agreement 
recommended by Environmental Trust and Tribal Attorney. 

THEREFORE, BE IT RESOLVED, that we, the Colville Business Council by authority 
delegated in Resolution 1991-431, this 28th day of OCTOBER, 1996, do hereby approve the 
recommendation of the Natural Resources Committee of the Business Council. 

The foregoing was duly enacted by the Colville Business Council by a vote of 10 FOR 
0 AGAINST, under authority contained in Article V, Section l(a) of the Constitution of the 
Confederated Tribes of the Colville Reservation, ratified by the Colville Indians on February 26, 
1938, and approved by the Commissioner of Indian Affairs on April 19, 1938. 

A~A<~ 
~01 fOSPh A~ak00ta;,Caif1l1al 

Colville Business Council 

cc: Deb Louie, Chairman, Natural Resources Com. 
Gary Passmore, Environmental Trust 
~,Stay, .Tribal Attorney 
Kathy Desautel, Financial Officer 

.-



ENVIRONMENTAL AGREEMENT 
BETWEEN THE 

ENVIRONMENTAL PROTECTION AGENCY, REGION 10 
AND THE 

CONFEDERATED TRIBES OF THE COL VILLE RESERVATION 

L PARTIES TO THE AGREEMENT AND ROLES 

This Agreement reflects and affirms the government-to-government relationship between the 
United States of America and the Confederated Tribes of the Colville Reservation. 

The Parties to this Tribal Environmental Agreement (hereinafter referred to as the 
"Agreement") are the Confederated Tribes of the Colville Reservation (hereinafter referred to as 
"Tribes"}, represented by the Chairman of the Colville Business Council, and the United States 
Environmental Protection Agency (EPA), represented by the EPA Region 10 Regional Administrator. 

The U.S. Environmental Protection Agency was created to provide coordinated and effective 
governmental action to assure the protection of the environment by abating and controlling pollution 
on a systematic basis. 

Environmental Protection Agency, Region 10, is responsible for the execution of the Agency's 
programs within the boundaries of Alaska, Idaho, Oregon, and Washington. 

The Parties recognize that the Colville Reservation established by Executive Order in 1872 
I 

is the permanent homeland of the Tribes and its members. The parties further recognize that the 
Tribes retains significant rights in the so-called North Half of the Reservation, which was ceded to 
the United States by an 1981 agreement reserving hunting and fishing rights for the Tribes and its 
members. The parties also recognize that the Tribes and its members owns lands, some of which are 
held in trust by the United States, outside the Reservation, both within the North Half and in other 
locations near the Reservation. 

The parties further recognize that the Tribes possesses inherent sovereign authority to regulate 
environmental and natural resources matters within the Reservation, and that the Tribes desires to 
establish the scope of its authority over lands within the Reservation not owned by the Tribes. 

This Agreement identifies the respective roles and governmental responsibilities of the Tribe 
and EPA for planning and undertaking environmental protection activities. The Tribe and EPA enter 
into this Agreement in order to ensure that tribal jurisdiction is preserved and protected, and 
furthermore, that-the Tribe has substantial and meaningful involvement in environmental policy 
decisions impacting its Reservation, tribal members and tribal resources. 
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The Parties expect that the improved coordination that will result from this Agreement will 
maximize effective protection of the Tribe's environment and the fulfillment of the EP A's legislative 
mandate and trust responsibilities to the Tribe. 

In furtherance of the expectations of the Parties, the following declarations are made and 
agreed to: 

I . Pursuant to federal Indian law and policy, the Tribe is the government with primary 
jurisdiction and stewardship for its members and resources, and the Tribe has the right to a substantial 
and meaningful role in protecting the environment of its homeland. 

2. The EPA is the federal agency with the primary responsibility for the protection of the 
environment in and of the United States. The EPA has a trust responsibility to use its legal authority 
to assist in the protection of the Tribal environment and the sovereignty of tribal government. The 
EPA is committed to assisting the Tribe in its development and implementation of an environmental 
protection and regulatory program which is consistent with EP A's regulatory authority. 

Il. VISION STATEMENT 

A. Tribal Three Part Goal 

The Tribes' strategic planning process is based on a 3-part holistic goal. Environmental 
programs on the reservation pursue their mission in accordance with this 3-part goal· 

I. Quality of Life: 

We want to maintain and build upon our unique culture, traditions, language, sovereignty and 
history, we want a healthy society, environment and economy; we will treat everyone with honor and 
respect, having the freedom to worship, live, work and play as we choose, accepting each Others 
diversity/uniqueness. We want to provide plentiful/affordable housing, meaningful/secure 
employment and educational opportunities. We want communities that are clean, self-sufficient, safe, 
wholesome and provide opportunities for family based recreation. 

2. Forms of Production: 

We will support our quality of life through sustainable wealth from diverse income 
opportunities, without waste or sacrifice of tradition, culture and values; we will emphasize the 
importance of involving the membership in developing their communities; we will provide 
opportunities/infrastructure to increase understanding/awareness of our culture, traditions, language, 
sovereignty and history throughout our communities, schools and workplaces, continuously 
promoting honor, respect and diversity 
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3. Future Resource Base: 

We are and continue to be a self-sustaining sovereign entity, having flourishing enterprises, having 
healthy productive landscapes including rangelands, croplands, forests, riparian areas, streams and 
lakes, tribal decisions will include protection of tradition, culture, and aesthetic values; we will 
continue to provide improved/enhanced opportunities to communities/schools/workplace to increase 
understanding and awareness of our culture, values, tradition, language, sovereignty and history. 

The reservation remains as a rural lifestyle and the population is in balance with an effective 
water, mineral, and energy cycle with bio-diversity resulting in and abundance of culture, medicinal 
and edible plants, clean air and water, springs and streams that flow year round, large trees, wildlife, 
fish and insects. 

B. EPA National Guidance 

1. The EPA "Indian Policy" 

The EPA Policy for the Administration of Environmental Programs on Indian Reservations 
sets forth nine principles by which the EPA will pursue it's objective. Among the principles are a 
commitment to work with tribes on a government-to-government basis, to recognize tribes as the 
primary decision makers for environmental matters on reservation lands, to help tribes assume 
program responsibility for reservations, to remove existing legal and procedural impediments to tribal 
environmental programs, and to encourage t'ribal, state, and local government cooperation in areas 
of mutual concern. The Policy has been reaffirmed by every administrator since it's adoption, most 
recently by Administrator Carol Browner in 1994. 

EP A's relationship with the Tribes is intended to be in ~ccordance with its Indian and tribal 
policies first set forth in 1983 which emphasize respect for tribal rights to self government and self 
determination, a commitment to a co-equal government-to-government relationship, support and 
advocacy in behalf of tribal jurisdiction, and a recognition of the unique trust responsibility of the 
United States on behalf oflndian Tribes. 

2. Government-to-Government Memorandum of 4/29/94. 

President Clinton outlined principles intended to ensure that the federal government operates 
within a government-to-government relationship with federally recognized tribes in a manner which 
is "always respectful of tribal sovereignty." .-

3. Environmental Justice. Exec Order #12898. 2/11/94. 

As a result of the Order, Administrator Browner convened an iIJteragency Federal Working 
Group and established the National Environmental Justice Advisory Council, including tribal 
government representatives 
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4. Reinventing Environmental Regulations. 3/16/95 

President Clinton and Vice-President Gore recognize as a principle of reinventing 
environmental protection that federal, state, tribal and local government must work as partners to 
achieve common environmental goals, with non-federal partners talcing the lead when appropriate. 

5. Congressional Recognition of Tribal Role. 

Congress has amended the Safe Drinking Water Act, Comprehensive Environmental 
Response, Compensation and Liability Act, Clean Air Act, and Clean Water Act to clarify the role 
of tribal governments and enhance their ability to participate in the federal environmental regulatory 
scheme. 

6. EP A's Administrative Support of Congress' Intent. 

Consistent with its Indian Policy, the EPA has pursued its goal to eliminate statutory and 
regulatory barriers to the assumption of federal environmental programs by Indian tribes, including 
the amendment of environmental laws to include tribes. EPA has utilized its administrative authority 
under Resource Conservation and Recovery Act, the Federal Insecticide, Fungicide, and Rodenticide 
Act, and the Emergency Community Preparedness Right to know Act to include tribes as appropriate 
authorities even where an Act has been silent on the role of tribal governments. 

ill. OBJECTIVES 

The Parties enter into this Agreement to accomplish the following objectives: 

A. To Establish a Mechanism for Environment;il Protection. 

This Agreement is intended to establish a mechanism for determining the specific 
environmental priorities for the Colville Confederated Tribes, to identify the regulatory areas under 
the federal environmental laws for which the Tnl>es desire primacy, and to plan how all aspects of the 
reservation environment can be protected. 

This Agreement shall form the basis for communication and programmatic assistance to the 
Tribe by the EPA Program staff will provide assistance to the Tribe in accordance with the 
government-to-government relationship between the Parties, and as specified by the Specific Work 
plan attached to this Agreement. 

B. To Implement the Government-to-Government Relationship. 

This Agreement will provide a mechanism for implementing the government-to-government 
relationship by clarifying the roles, responsibilities, and relationships of EPA and the Tribe 
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C. To Build Tribal Capacity 

This Agreement is intended to build Tribal environmental capacity so that the Tribe will be 
able to develop and implement an on-going environmental program. To the extent practical, given 
resource limitations, the EPA will provide training and information-sharing workshops for Tribal staff 
and Tribal government to build Tribal capacity and encourage the operation and management of 
Tribal programs by Tribal people. 

D. To Provide Support for Tribal Regulatory Processes 

This Agreement will provide support for the development and implementation of regulatory 
processes which will strengthen the ability of the Tribe to protect its cultural, religious and spiritual 
resources as it protects its environment. 

E. To Build Tribal Environmental Programs 

This Agreement will facilitate support for Tribal development of an environmental program, 
regulatory and otherwise, that will protect, conserve, and restore the reservation environment and the 
health of its citizens. This Agreement will also provide a mechanism for the effective enforcement 
of and compliance with federal and Tribal environmental laws. 

F. To Institute Specific Procedures 

This Agreement will provide a mechanism for the enhancement of communication, funding, 
technical assistance, training, capacity building, administration and the periodic reevaluation of this 
Agreement. 

G. To- Promote Stability 

This Agreement shall be implemented to promote Tribal stability in funding, employment, 
capacity building, infrastructure development and other factors that assure acceptable levels of 
environmental protection on the reservation in perpetuity. 

H. Long-Term Goals 

This Agreement has been developed with the understanding that the long-term goal is to 
address, implement and maintain, where deemed necessary by the Tribes, the full range ofEPA's 
activities and programs. 

I. To Address the EPA Trust Responsibility 

This Agreement will be used to identify procedures by wh.ich the EPA can uphold its federal 
trust responsibility to the Tribes, to protect both the environment of the reservation and to protect 
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other lands and rights which the Tribes retain. In addition, such procedures shall be the basis for 
assistance by EPA in conununicating trust responsibility concerns to other agencies whose activities 
affect the rights and interests of the Colville Tribes 

I 

J. To Ensure that Unique Tribal Concerns are Respected 

This Agreement is intended to provide a framework for environmental protection which is 
respectful of Tribal cultural concerns, subsistence activities, traditional practices and resource 
protection. This Agreement will assist EPA and Tribal staff in assessing and providing an 
understanding of Tribal environmental needs and identify the areas under which the Tribe intends to 
assume program responsibility. 

K. Provide a Flexible, Common-Sense Tool for Tribal Environmental Protection 

This Agreement is intended to provide maximum flexibility so that Tribal specific needs can 
be acconunodated. It should be interpreted as a flexible document that can be changed to meet Tribal 
environmental needs. 

EPA will in a timely manner notify the Tribes of all revisions in EPA policies and regulations 
that may result in an impact to the Tribe will be communicated to the Tribe in a timely manner. The 
Parties will work together to utilize the policies and regulations in a manner which will most 
effectively facilitate the protection of the Tribe's environment in a manner consistent with the 
government-to-government relationship. To that end, this Agreement will be revisited periodically 
to keep it current with current legislation and regulations, expand flexibility into the future, and 
review the progress in using the provisions of the Agreement to provide a flexible, common-sense 
tool for Tribal environmental protection. 

L To Address a Full Range of Environmental Programs 

This Agreement will provide the framework for the cooperative development, implementation. 
and maintenance of comprehensive Tribal environmental programs. EPA and Tribal staff are 
encouraged to identify all aspects of environmental protection that the Tribes may pursue to enhance 
its capacity to protect the Tribes' environment. 

M. EPA Planning 

This Agreement will assist the EPA in identifying areas where EPA will need to plan for and 
carry out direct implementation. This Agreement will provide a mechanism for including Tribal 
concerns in EPA planning. The EPA Tribal Office will coordinate efforts to involve the Tribe in EPA 
planning activities 
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IV. GUIDING PRINCIPLES 

As these Agreements are developed, all principles included in the EP A's Indian Policy shall 
apply. These principles include recognition of the trust responsibility for environment~ protection, 
the government-to-government relationship, and Tribal sovereignty. 

A. Protocol 

The government-to-government relationship shall be directly between the EPA and the Tribes. 
Grants, contracts, and official agreements between the two entities must be signed by Chairman of 
the Colville Business Council, or otherwise approved in accordance with tribal law, to commit the 
tribe to any official action or financial/performance requirement. 

Training and technical assistance services for the Tribes by EPA will be initiated by initially 
contacting the Director of Environmental Trust or a delegated individual. 

EPA will coordinate with the Tribes when entering the Reservation for the purposes of 
conducting enforcement activities and providing compliance and technical assistance. EPA will use 
its best efforts to notify the Director of the Tribes' Environmental Trust Department of enforcement 
inspections and investigations that take place on the Reservation. EPA will endeavor to afford tribal 
environmental officials an opportunity to accompany EPA officials on visits to facilities for 
inspections and investigations, and for compliance and technical assistance. 

B. Communication 

While implementing the Agreement, the EPA and the Tribe are committed to on-going, timely and 
open communication. EPA commits to providing timely advice on available grants and other sources 
of available funding, training and on-going meetings that affect Tribes. This also includes a timely 
transfer of state of the art technology as the Tribe seeks to build capacity. The Tribe commits to 
the identification of issues and problems at early stages of development in order to provide time to 
plan potential resolutions that EPA may be able to support or implement (or assist in implementing) 
in furtherance of this Agreement. 

C. Environmental Justice 

The principles of environmental justice shall apply to this Agreement. In general, these 
principles call for the EPA to assure that Tribes at a minimum are afforded all of the opportunities 
afforded States, including procedures for Tribal participation in EPA decision making. The unique 
aspects of tribal sovereignty and the federal trust responsibility may require that the Tribes be entitled 
to special opportunities as well. In addition, environmental justice principles call for a recognition of 
Tribal cultural concerns such as subsistence needs and traditional uses of natural resources. 
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V. TRIBAL AND EPA COORDINATION 

A. Information Sharing 

The parties agree to share infonnation relating to their activities or decision-making that may 
directly or indirectly impact the environment of the Tribes. The Parties also agree that, to the extent 
possible, they will share information pertaining to impacts on the Tribal environment or Tribal 
resources. 

B. Development of EPA Coordination Process 

The Parties agree to maintain coordination efforts. Parties will communicate issues and 
concerns regarding the work that is required to coordinate efforts to protect the environment of the 
Tribes. 

C. Planning 

The Parties will use the partnership established herein to jointly plan and implement a strategy 
for effective environmental programs on the Reservation that are consistent with the general Goals 
and Objectives of the Agreement. Specific actions and time lines will be set forth in Appendix I to 
this agreement entitled "Action Plan." 

1. Planning and Budget Cycles 

For the purposes of this Agreement the Tribe, in coordination with the EPA, will identify the 
following: 

a. EPA Resourc,es Needed. The Parties will cooperatively identify resources needed 
from EPA. 

b. Grant Schedule Information. EPA will identify and submit to the Tribe a schedule 
for submitting grant applications, and other such planning information. 

c. Progress Toward Stable Funding. The Parties will seek to identify how stabie 
sources of funding will be provided, including resources from EPA and from the 
Tribe. Project specific funding can be used to get started, but sources of long-term 
program implementation funding sources should be identified. ~ 

d. Linkage Between Short- and Long-Term Funding. The Tribe will attempt to 
explain in detail the linkage between long- terms goals and short-term resource needs 
so that the EPA can pursue adequate resources to assist with these longer-term 
objectives, without focusing on the year-to-year fluctuations to the budget. 
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e. Updated Infonnation for National Budget Development. Updated key information 
for national budget development on rolling schedules should be submitted annually 
based on the Agreement, while maintaining key activities that lead to fulfillment of 
longer term goals. 

2. Other Planning Considerations 

To achieve a well-informed plan relating to community health and environmental quality, the 
parties may consider infrastructure issues such as housing, utility and energy development, road
building, transportation and community sanitation. Where both the State and EPA are engaged in 
such infrastructure changes, the EPA agrees to initiate and/or facilitate discussion as to the potential 
impacts the project will have on the Tribes, its members and residents, or its resources. 

D. Visits by EPA Staff 

To enhance coordination and the parties' working relationship, and to develop and implement 
the Work Plan, EPA agrees to meet with representatives of the tribal government or tribal staff at 
least once a year. The visits may focus on any or all of the objectives of this Agreement, including 
collateral activities consistent and supportive of this Agreement. 

E. Legislation 

To the extent permitted by law and possible by timeliness, EPA agrees to solicit Tribal 
comments on proposed legislation and regulatory activity which may impact the Tribe. The intent 
is to provide the Tribe with an opportunity to comment on legislation that may impact it and its ability 
to protect the Tribal environment. 

VI. ENVIRONl\'fENTAL COMPLIANCE 

A. Compliance Education 

EPA will design an educational program and educational information to promote 
environmental compliance on the Colville Indian Reservation, with respect to activities of the Tribes 
and its entities and other persons and entities that affect the environment and may be subject to 
federal or tnoal environmental laws. The following will be addressed: 

1. Tribal Participation and Comment 

Invite Tribal participation and comment in the development of environmental legislation and 
regulations affecting the Tribe. 
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2. Existing Requirements 

Inform the Tribe of existing environmental requirements, as stated in applicable Jaws and 
regulations 

3. Advice to Attain Compliance 

Advise and explain to the Tribe how to effectively achieve compliance in non-compliance 
situations. 

4. Recognize Barriers to Compliance 

Recognize when compliance may be delayed, and work .to assure that public and 
environmental health risks are minimized until compliance is achieved. 

B. Technical Assistance in Developing Tribal Policies and Regulations 

EPA will provide technical assistance and/or written models to the Tribe to assist in the 
preparation and adoption of environmental policies and ordinances which are congruent with 
applicable federal laws. 

C. Assistance in Identifying and Prioritizing Compliance Problems 

EPA and the Tnbe will work jointly to identify and prioritize non-compliance situations in the 
Colville Indian Reservation An inventory of noncompliance issues will be developed each year after 
input from the Parties. Together, the Parties will decide upon strategies for correction, and include 
the correction strategy in the environmental Action Plan for the applicable area, along with a time 
line. EPA will coordinate with the Tribes if a federal enforcement response is planned for a non
compliance situation involving a private party. The Parties shall periodically re-evaluate the selected 
strategy, and their progress. 

VIL TRIBAL CAPACITY-BUILDING 

EPA recognizes that in order to achieve the Tribes' three part holistic goal environmental 
protection programs on the Colville Indian Reservation must in time be melded into a holistic, 
integrated program that reflects the values of the Tribes and meets or exceeds federal standards; 
recognizing that nature, unlike environmental laws and regulations, is not compartmentalized into 
discrete and independent parts. 

The Tnbes recognize that by embarking on this agreement process that they will be working 
with EPA to pioneer unique ways of protecting the environment, ways that do not necessarily fit the 
"state model" or discrete environmental media program model 
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EPA agrees to assist the Tribe in building its capacity and capability to assume responsibilities 
that are identified as priorities for the Tribal government through this Agreement. Until the Tribe is 
capable of assuming full programs or programs requiring EPA approval, EPA will retain re~ponsibility 
for managing federal environmental programs in the Colville Indian Reservation. 

A. Definition 

This Agreement is intended to build Tribal environmental capacity so that the Tribe will be 
able to develop and 'implement on-going environmental programs. Tribal Capacity Building is the 
process of working through Tribal government to build tribally-controlled community programs · 
which meet the needs of Tribal members and achieve the Tribes' 3-part goal. Tribal Capacity Building 
promotes Self-Determination by encouraging the development, implementation and operation of 
Tribal programs by the Tribes' government. Tribal Capacity Building will reduce reliance on federal 
program implementation and oversight. Under this Agreement, Tribal Capacity Building includes the 
development of environmental management capability. Management capability is composed of three 
primary components: technicaVmanagerial, education/communication, and environmental monitoring. 

B. Guiding Principles for Capacity Building 

1. Technical and Fiscal Resource Commitment 

EPA will support the Tribes' Tribal Capacity Building through the dedication of EPA human 
and fiscal resources (to the extent such resources are available or can be allocated), and through the 
adoption of policies and regulations which support Tribal Capacity Building. EPA will work with 
the Tribe and other federal agencies to identify long-term financial support for the implementation 
of Tribal environmental programs. 

2. Cross-Cultural Training 

EPA will support and implement cross-cultural training for its staH: to facilitate understanding 
tribal culture, goals, and values. The Tribes agrees to provide information and, to the extent feasible, 
technical assistance which will help EPA staff understand the unique history, circumstances and 
perspectives of the Tribe. This training is intended to enhance communication and cooperation 
between the Tribe and EPA staff and management. EPA will also develop a training module will 
which assist the Tribal government and staff in understanding the institutional culture of the EPA. 

3. Management Training 

Subject to available resources, EPA will develop and implement an administration and 
management training module which will assist Tribes in understanding the expectations and 
requirements of EPA for such purposes as grant development and application, financial management 
systems, grants compliance and reporting, program authorization requirements and other areas 
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necessary to Tribal capacity building and success. 

4. Commitment to Notification of Regulation Changes 

EPA will provide the Tribe with proposed and final rules or regulations, as well as other documents, 
which pertain to Tribal environmental programs, or which are requested by the Tribes. EPA will 
assist the Tribes in conducting impact assessments of new or revised regulations, and in reviewing 
potential funding and assistance resources made available by EPA. 

VIII. ADMINISTRATION OF AGREEMENT 

A. Setting Priorities 

On an annual basis, the Tribe will identify specific environmental priorities for the Reservation. 
The Parties will be guided by the following procedures. 

1. Tribal Environmental Information Gathering 

With technical assistance from EPA, the Tribes will gather information about Tribal 
environmental concerns. A focus of the infonnation gathering will be to distinguish between 
environmental concerns being effectively addressed and those that need further emphasis in order to 
minimize current and/or future risks. 

2. Tribal Assessment of Priorities 

Based on the annual environmental review, the Tribe will determine which environmental 
concerns call for emphasis. The Tnbe may also identify Tribal priorities for programs which it would 
like the EPA to implement on the Reservation. 

3. Joint Review of Tribal Information and Priorities 

The Tribe will communicate with EPA regarding the Tribe's identified priorities. The Parties 
will jointly review the priorities and identify a program implementation strategy. Both short and long
term action plans will be revisited or developed. 

4. Plan for Attaining Priorities 

As part o( establishing priorities, the Parties will develop a plan for attaining each priority, 
which may include goals, tasks, responsibilities, and timelines for each specific matter. In addition, 
the Parties will jointly identify potential short-term and long-tenn funding sources. 

Environmental Agreement 
U.S. EPA, Region X 
Confederated Tribes of the Colville Reservation 
Page 12 



S. Progress Milestones 

The pri~rities and the identified progress milestones will be evaluated annually by staffs of 
EPA and the Tribes, and will be presented to managers of EPA and the Tribes at the annual review 
of this Agreement. 

B. Implementation 

The Parties concur that this Agreement provides a framework for each Party to act 
individually under its authorities, and in concert with the other Party, to meet the goals and objectives 
identified above. 

1. Roles and Responsibilities of EPA. 

EPA will, within available resource constraints: 

a. Implement the EPA National Indian Policy and the policies of EPA Region 10. 
EPA will take other actions in accordance with formal EPA policy, guidance and 
direction, with due consideration of the Tribes' views. 

b. Protect the Tribal environment 
EPA will protect the Tribal environment to the same degree as the non-Tribal 
environment, including spiritual and cultural sites, by ensuring effective 
implementation and enforcement of regulatory programs that meet or exceed 
applicable tribal, state and federal standards. 

c. Retain EPA Jurisdiction on the Reservation 
EPA will retain jurisdiction on the reservation for those federal environmental 
program components which are ~ot either delegated to the Tribes or otherwise 
implemented by the Tribes. 

d. Provide the Tribe with proposed and final Regulations 
EPA will provide the Tribes with proposed and final regulations and policies, as well 
as other documents which are available to the general public, which pertain 
specifically to tnbal environmental programs, or which are otherwise requested by the 
Tribes. -

e. Provide Technical and Other Assistance to the Tribe 
EPA will assist the Tribes in conducting: i) reservation environmental program needs 
assessments, ii) an impact assessment of new or revised regulations; iii) a priority 
assessment of existing and new program requirements, and iv) a review of potential 
funding and technical assistance sources 
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f. Cross-Cultural Training 
EPA will provide cross-cultural and trust responsibility training opportunities for EPA 
staff and managers, with the assistance of the Tribes on request. 

g. Participation in Ecosystem/Watershed Protection 
EPA will assist and coordinate with the Tribes in the development of an 
ecosystem/watershed approach to environmental protection based on the Tribes' 3-
part goal. 

h. EPA Administrative & Management Training 
EPA will provide training to facilitate the Tribes' understanding of the various EPA 
program administrative and management requirements. 

2. Roles and Responsibilities of the Tribes. 

The Tribes will, within available resource constraints: 

a. Identify Tribal Priorities 
The Tribes will identify the Tribe's specific environmental priorities. 

b. Implement a Primacy Strategy 
The Tribes will, to the extent reasonable for its circumstances, implement a strategy 
to achieve prunacy for certain regulatory programs. As part of that strategy, the 
Tribes will work with EPA and other federal agencies to build the capacity of the 
Tribes to enforce and assure compliance with all necessary federal and Tribal 
environmental laws, regulations, and programs. 

c. Assist EPA with Programs 
The Tribes will assist in the implementat10G of those programs for which EPA retains 
the· lead, and cooperate with EP A's efforts to enforce and assure compliance with all 
federal environmental regulations. 

d. Identify Alternative Funding Options 
The Tribes will explore and identify options for long-term funding, including an 
analysis of program fees, excise taxes and fines as a source of program funding. 

e. Identify Tribal EPA Contacts --
The Tribes agrees to identify a Tribal government representative and/or Tribal staff 
who will be responsible for receiving and distributing EPA notices, including requests 
for comment. 

f Train EPA About Tribal Management 
The Tribes wtll provide EPA with training and/or other mformation to facilitate EP A's 
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understanding of the Tribe's culture and its administrative/management requirements. 

3. Other Federal Agencies, State, Regional and Local Governments. 

a. Other Federal Agencies 
The Parties will work with other Federal agencies to carry out their relevant 
responsibilities, sharing and coordinating the collection of information that pertains 
to the human and environmental health both in and near the Colville Indian 
Reservation. 

b. Develop Relationships with Other Entities 
Efforts to implement environmental protection for ecosystems will guide the 
development of working relationships and procedures with federal, state, regional, 
county and local agencies. 

c. Assist in Educating Local Governments 
EPA may assist in the Tn"bes' environmental program initiatives by helping to educate 
local governments about this Agreement, the joint planning of environmental 
protection on the Reservation, jurisdiction issues, the trust responsibility, and other 
aspects of EPA's government-to-government relationship with the Tribes. 

d. Cooperative Agreements 
Upon the Tribes' request, EPA will provide technical assistance in developing 
environmental cooperative agreements with state, regional, and local governments. 

4. Funding and Technical Assistance. 

Recognizing each of the Parties' resource limitations, the Parties will pnontize the 
environmental programs for which the Tribes seek financial assistance. EPA will endeavor, within 
the constraints Ofits resources, to provide technical and/or funding assistance requested by the Tribes 
for those priorities. 

C. Communications 

The Parties agree that communications will be conducted as follows: 

1. Designated Key Contacts - Programmatic 

EPA has designated ita Tribal Programs Coordinator (currently Larry Brockman) to serve as 
the primary contact for the Tribe. The Coordinator is responsible for assisting the Tribe, as necessary, 
in working with others throughout the Agency The Tribal staff is free to communicate with staff 
persons at the EPA who are responsible for the relevant program or subject matter In that instance, 
the EPA staff person is responsible for notifying the Tnbal Coordinator of the communication so that 
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at least one person in the EPA has the "big picture" of all EPA-Tribes activities. Tribal staff and 
management should also feel free to contact the Regional Tribal Program Manager regarding 
programmatic concerns. 

The Tribe has identified its Director of Environmental Trust (currently Gary Passmore) as 
Tribal staff person who will serve as the primary contact for the EPA on programmatic issues and 
concerns, including but not limited to program development and implementation, grants development, 
grants management and for whatever other purposes the Parties agree to. 

2. Designated Key Contacts - Policy 

Tribal staff, management and government should feel free to contact the Regional Tribal 
Policy Director regarding policy matters. The Tribal Policy Director will provide timely policy 
information to the Tribe, either personally or through the Tribal Coordinator. 

The Tribes will identify a tribal contact that the Regional Tribal Policy Director can call on 
for input on Regional tribal policy matters. When policy decisions that may impact the Tribal 
environment are being considered, the Tribal Policy Director will provide for meaningful Tribal 
government input, whenever possible. 

3. Designated Key Contacts - Leadership 

The Chairman of the Colville Business Council always has the option or contacting the 
Regional Administrator and/or Deputy Regional Administrator if a situation arises which warrants 
their involvement. 

D. Issue Resolution 

Both Parties will strive to address matters infonnally, at the staff level. In the event that staff 
are unable to res0lve a dispute, the issue will be presented to immediate supervisors, who will attempt 
to resolve the dispute. If the dispute is not resolved, the staffs will present the matter to progressively 
higher levels of management until consensus is reached. 

In the event consensus is not reached, the matter will be resolved by the Regional 
Administrator of the EPA and the Chairman of the Colville Business Council. 

Other dispute mechanisms required by statute or regulation may apply to grants 6r program
specific issues 

IX. EFFECT OF THIS AGREEMENT 

This Agreement is intended solely to facilitate intergovernmental coordination between the 
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parties, and grants no rights in third parties nor any right of judicial review. This Agreement is not 
intended as an enforcement document, and the Tribes disclaims\any responsibility to act as an 
enforcement agency. The parties do not, by entering into this Agreement, waive any rights, powers, 
immunities or remedies otherwise available. 

X. DURATION. RENEWAL AND MODIFICATION 

A. Effective Date of Agreement 

This Agreement is effective upon the date of signature by both parties 

B. Duration & Renewal 

This Agreement is self-renewing and will remain in effect until terminated by mutual 
agreement of the Parties; provided, however, that any Party to this agreement may withdraw from 
this agreement by providing thirty (30) days written notice to the other Party. Unless otherwise 
specifically provided, termination of this agreement will not in any way affect program delegations, 
funding agreements, or any other agreements between the Parties. 

C. Modification & Amendment 

This Agreement may be modified in writing upon the request of either party. All 
modifications must be mutually agreeable, in writing, and signed by the signatories or their duly 
appointed representatives. each party will keep the other informed of proposed and enacted 
modifications to relevant statutory or regulatory authority, forms, procedures, or priorities. The 
parties will endeavor to negotiate and make modifications to this agreement where it appears 
appropriate to do so in light of any such proposed or enacted modifications. 

XI. SOVEREIGNTY AND DISCLAIMER 

The parties to this Agreement recognize and respect the sovereignty and legal status of one 
another. The parties further recognize that each has and reserves all rights, powers, and remedies 
now or hereafter existing at law or in equity, or by statute, treaty or otherwise. This Agreement does 
not modify, diminish, or alter the rights and entitlement of the Parties. The Tribes' joinder to this 
Agreement shall not constitute a waiver of sovereign immunity by the Tribes. This Agreement does 
not modify or supersede agreements with other entities or other agreements with EPA unless 
expressly noted. 

XIl. SAVINGS CLAUSE 

If any prov1s1ons or elements of the Agreement are held or decided by law to be invalid, all 
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other provisions of the Agreement remain in full force and effect. If, in the interpretation of the 
Agreement, the parties have differing interpretations, an effort will be made to interpret the agreement 
in terms that are favorable to the protection of the Tribal environment. 

A. Regulatory Legislation 

If any provisions or elements of the Agreement are held legally or by regulatory legisl<.tion 
to be invalid, all other provisions of the Agreement remain in full force and effect. 

B. Funding Legislation 

If any provisions or elements of the Agreement are held or decided by funding legislation to 
be invalid, all other provisions of the Agreement remain in full force and effect. 

C. State EPA Agreements 

Nothing in this Agreement is intended to abrogate agreements EPA has with other entities. 
Conversely, agreements between EPA and other entities shall not abrogate this Agreement. In the 
event EPA has entered into conflicting agreements, EPA will be attempt to facilitate a resolution of 
the differences. Any elements of this Agreement that are designated as invalid shall not abrogate any 
provisions of the Agreement not in conflict with other EPA agreements. 

FOR THE PARTIES 

./ Joseph A. Pakootas, Chairman 

Chuck Clarke 
Regional Administrator 
Environmental Protection Agency, 
Region IO 
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APPENDIXB 

LAKE ROOSEVELT COOPERATIVE MANAGEMENT AGREEMENT 



LAKE ROOSEVELT 
COOPERATIVE MANAGEMENT AGREEMENT 

I. RECITALS 

A. Whereas, the Bureau of Reclamation (hereinafter Reclamation) 
in connection with its responsibility for the construction, 
operation, and maintenance of the Columbia Basin Project has, 
withdrawn or acquired lands or the right to use lands and 
may acquire additional land under the federal reclamation 
laws, Act of June 1902, 32 stat. 388, and acts amendatory 
thereof or supplementary thereto, including the Act of March 
10, 1973, 57 Stat. 14, and the Act of August JO, 1935, 49 
Stat. 1028, 1039; and 

B. Whereas the parties recognize (1) that some of the land 
acquired, withdrawn or used by Reclamation is located within 
the boundaries of the Colville Indian Reservation and the 
Spokane Indian Reservation; (2) that those reservation 
boundaries were not changed as a result of the acql,li~ition 
or use of land within either reservation for the Columbia 
Basin Project; and, (3) that the Confederated Tribes of the 
Colville Reservation and the Spokane Tribe retain certain 
governmental authority and responsibility within the 
exterior boundaries of their respective reservations; and 

C. Whereas; Congress and the President have each recognized 
certain sovereign and governmental powers of Indian tribes 
within their respective reservations, and support the tribal 
sovereignty of Indian tribes to exercise their full measure 
of governmental authority within their respective 
reservations; and 

D. Whereas, on Lake Roosevelt, consistent with the express 
policies of the United States, the Colville and Spokane 
tribes have an interest in and certain regulatory authority 
within their reservations over fish and wildlife harvest and 
habitat protection, recreation, environmental protection, 
protection and management of cultural, historical and 
archaeological resources, and the development and 
utilization of resources on reservation, including economic 
development and management thereof; and 
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E. Whereas, the parties agree that the recreational and other 
natural resources of Lake Roosevelt and adjacent lands which 
through sound coordinated planning, development, and 
management of the Lake Roosevelt Management Area (LRMA), 
offer unusual opportunities for recreation and other 
activities for the people of the nation, and the members of 
the Confederated Tribes of the Colville Reservation and 
Spokane Indian Tribe; and 

F. Whereas, lands acquired by Reclamation for Lake Roosevelt 
within the Colville and Spokane reservations are available 
for public recreation and other development; however, the 
management and development of those lands may pose unique 
and difficult problems because of the cultural, religious, 
and competing social uses to which the tribes have committed 
their reservations; and 

G. Whereas, the parties recognize that development in areas of 
Lake Roosevelt located off the Colville and Spokane 
Reservations will affect and impact reservation lands and 
resources, and because the lake area was the ancestral home 
of the Colville and Spokane Indians, such development could 
impact off-reservation archaeological, historical or 
'religious sites; likewise, reservation activity will affect 
similar sites off the reservation within the LRMA; and 

H. Whereas, there is an inter-relationship between the 
development of recreational and other natural resources of 
the LRMA; and 

I. Whereas, the Coulee Dam National Recreation Area is an 
existing unit of the National Park system and subject to all 
NPS laws, regulations, policies and guidelines; and, 

J. Whereas, the National Park Service has special skills and 
experience in planning, developing, maintaining and managing 
areas devoted ·to recre'ational uses, and is authorized to 
coordinate with other federal agencies in developing 
recreational programs (16 u.s.c. §§ 17j-2(b), 4601-1); and 

K. Whereas, the Confederated Tribes of the Colville Reservation 
and the Spokane Indian Tribe have significant interests in 
the use and development of those lands within the LRMA, 
particularly within their respective reservations, and have 
demonstrated t~e willingness, capability and experience to 
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manage those lands and resources within their reservations 
for beneficial purposes including public recreational uses, 
and the conservation of the resources; and 

L. Whereas, the respective parties to this Agreement are in a 
position to provide the services herein identified and, it 
has been determined to be in the interest of the United 
states Government to use such services, and the 
participation of the Confederated Tribes of the Colville 
Reservation, and the Spokane Tribe as set out herein is 
consistent with the Indian Self Determination Act of 1975, 
P.L. 93-638, as amended; and 

M. Whereas, it is recognized and understood among the parties 
hereto, that nothing contained herein shall affect the 
authority of any party to commit federal funds as provided 
by law; and 

N. Whereas, the protection, curation and ultimate disposition 
of archeological and historical resources {hereafter 
collectively resources) located within the LRMA is an 
important responsibility under this Agreement; and in 
several areas, investigation or preservation activities 
have occurred in the past but conditions have since changed; 
and the parties recognize it is important to learn more 
about these resources; and 

o. Whereas, there exists a dispute on the extent of the Spokane 
Indian Reservation on the Spokane River Arm of Lake 
Roosevelt; and whereas, nothing in this Agreement shall be 
interpreted to affect that issue; and 

P. Whereas, the Secretary of the Interior has a trust duty to 
tribes and has an obligation to exercise his/her authority 
consistent with statutory responsibilities and that trust 
duty, and to interact with tribes on a government-to
government basis. 

NOW THEREFORE, the parties hereto, hereby mutually agree as 
follows: 

II. AUTHORITY 

1. This Agreement is entered into by the Department of the 
Interior pursuant to the authority of the Act of August 30, 
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1935, 49 Stat. 1028, 1039, the Act of March 10, 1943, 57 
Stat. 14, 43 u.s.c. §§ 373, 485i (1982). Nothing in this 
Agreement shall be construed to modify or annul the 
Secretary's authority under these Acts. 

2. The Confederated Tribes of the Colville Reservation has 
authority to enter into this Agreement pursuant to Article 
V, Section 1, Part (a) of the Colville Constitution, adopted 
February 26, 1938, and approved by the Secretary on April 
19, 1938. 

J. The Spokane Tribe has authority to enter into this Agreement 
pursuant to Article VIII of the Spokane Tribal Constitution, 
adopted June 27, 1951, as amended. 

III. PURPOSE 

The purpose of this Agreement is to allow the parties to 
coordinate the management of the Lake Roosevelt Management Area 
(hereinafter referred to as LRMA), and to plan and develop 
facilities and activities on Lake Roosevelt and its freeboard 
lands. The parties· acknowledge and recognize management of the 
LRMA is subject to the right of the Bureau of Re'clamation to 
accomplish the purposes of the Columbia Basin Project. 

IV. GENERAL PROVISIONS 

A. Parties~ 

The parties to this Agreement shall include as governmental 
parties the National Park Service (NPS), the Bureau of 
Reclamation (Reclamation), the Bureau of Indian Affairs 
(BIA), the Confederated Tribes of the Colville Reservation 
(Colville Tribes), and the Spokane Indian Tribe (Spokane 
Tribe). Unless the context of the Agreement requires 
otherwise, the Colville and Spokane tribes shall be referred 
to collectively as "tribes." 

B. Area Subject to Agreement: 

This Agreement shall cover the management of the LRMA as 
depicted in Exhibit l attached hereto. The LR.MA includes 
Grand Coulee Dam and its appurtenances on ~ke Roosevelt, 
the surface a~ea of Lake Roosevelt up to elevation 1290 msl 
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(hereinafter Lake area) and all freeboard lands surrounding 
Lake Roosevelt above elevation 1290 msl owned by or used by 
the United States pursuant to any agreement for purposes of 
the Columbia Basin Project. 

c. Management Zones: 

For the purpose of coordinating the management of the LRMA, 
and for allocating the appropriate use of resources 
available in and around Lake Roosevelt, three management 
zones shall be established. 

1. Reclamation Zone: That part of the LRMA surrounding 
Grand Coulee Dam as set out in Exhibit 1 and marked in 
blue. 

2. Recreation Zone: That part of the LRMA lying outside 
of the Reclamation and Reservation Zones as set out in 
Exhibit 1 and marked in green. 

3. Reservation Zone: That part of the LRMA lying within 
the boundaries of the Colville Indian Reservation or 
Spokane Indian Reservation all as set out in Exhibit 1 
and marked in orange. Provided, that for purposes of 
management only, in those areas where the Colville 
Indian Reservation and Spokane Indian Reservation lie 
across from each other and on the Spokane River arm, 
there shall be a right of navigational passage. This 
right shall be defined as the right to pass through 
that portion of the Reservation Zone defined in this 
Part to a destination point outside that portion of the 
Reservation Zone. 

D. Management and Regulation of the LBMA: 

The parties to this Agreement agree that the management and 
regulation of the LRMA set out below are not intended to nor 
shall they interfere with or be inconsistent with the 
purposes for which the Columbia Basin Project was 
established, is operated and maintained; those purposes 
being primarily flood control, improved navigation, 
streamflow regulation, providing for storage and for the 
delivery of stored waters thereof for the reclamation of 
public and private lands and Indian reservations, for the 
generation of electrical power and for other beneficial 
uses, nor is it intended to modify or alter any obligations 
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or authority of the parties. Consistent with the above 
statement, the management and regulation of the LRMA shall 
be as follows: 

1. Reclamation shall have exclusive operational control of 
the flow and utilization of water at the Grand Coulee 
Dam and Project facilities operated by Reclamation, and 
of all access to the Grand Coulee Dam and Project 
facilities operated by Reclamation; and complete and 
exclusive jurisdiction within the Reclamation Zone, 
including authority over and responsibility for the 
Grand Coulee Dam and Project facilities operated by 
Reclamation, and such project lands adjacent thereto as 
the Commissioner of Reclamation with the approval of 
the Secretary determines to be necessary for Project 
purposes. Provided, that the parties shall retain the 
right to take any action otherwise available to 
challenge any action undertaken by Reclamation under 
the authority recognized under this Part, including but 
not limited to action dealing with irrigation, lake 
level, flows, and storage. 

2. NPS shall manage, plan and regulate al! activities, 
development, and uses that take place in the Recreation 
Zone in accordance with applicable provisions of 
federal law and subject to the statutory authorities of 
Reclamation, and consistent with the provisions of this 
Agreement subject to Reclamation's right to make use of 
the Recreation Zone as required to carry out the 
purposes of the Columbia Basin Project. 

3. The tribes shall manage as follows: 

a. The Colville Tribes shall manage, plan and 
regulate all activities, development and uses that 
take place within that portion of the Reservation 
Zone within the Colville Reservation in accordance 
with applicable provisions of federal and tribal 
law, and subject to the statutory authorities of 
Reclamation, and consistent with the provisions of 
this Agreement subject to Reclamation's right to 
make use of such areas of the Reservation Zone as 
required to carry out the purposes of the Columbia 
Basin Project. 
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b. The Spokane Tribe shall manage, plan and regulate 
all activities, development, and uses that take 
place within that portion of the Reservation Zone 
within the Spokane Reservation in accordance with 
applicable provisions of federal and tribal law, 
and subject to the statutory authorities of 
Reclamation, and consistent with the provisions of 
this Agreement subject to Reclamation's right to 
make use of such areas of the Reservation Zone as 
required to carry out the purposes of the Columbia 
Basin Project. 

c. In those portions of the Reservation Zone where 
the Colville Indian Reservation and Spokane 
Reservation abut, the tribes shall determine as 
between themselves the allocation of management 
responsibility. 

4. The BIA shall assist the tribes in carrying out the 
tribes' management of the Reservation Zone, and 
undertake such other activities as are authorized by 
law in.support of the tribes. 

E. Coordination of LRMA. 

1. Each party to this Agreement shall designate a 
representative who will meet periodically with 
representatives of the other parties to coordinate the 
independent management of each within the LRMA, 
cohsistent with this Agreement. 

2. The Parties shall: 

a. Review, coordinate, communicate and standardize 
the management plans, regulations and policies 
developed bY. the tribes and NPS for their 
respective management areas to manage and regulate 
(1) recreation activities, (2) commercial and 
private development, including major new or 
significantly expanded development, and (3) the 
protection of the environment of the LRMA, all 
consistent with ~he special interests identified 
by the parties for their respective management 
areas, to the extent possible. 
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b. Develop a method to incorporate the plans 
developed by the tribes and NPS to provide to the 
extent practicable uniform management in the LRMA. 
Implementation of such plans shall be carried out 
consistent with the purposes of the Columbia Basin 
Project. 

c. Review, coordinate, communicate and standardize 
use permits within the LRMA to the extent 
practicable, taking into account the cultural and 
religious interests of the tribes and other 
parties, and the need to have the standards 
uniformly applicable in the LRMA. 

d. Monitor, once per year, compliance with this 
Agreement. 

e. Involve and receive the comments from other 
interested state, local, county or regional 
governmental entities and private individuals, or 
citizen groups or entities with respect to 
activities related to the management of the LRMA. 

f. Coordinate the development of annual operating 
budgets and proposals for funding. 

g. Undertake such other Lake Roosevelt activities 
that the Parties agree to undertake consistent 
with applicable law. 

3. Dispute Resolution Process: 

a. Any party to this Agreement that is aggrieved by 
any action of another party related to this 
Agreement, or the failure of a party to act 
consistent with this Agreement may request that 
the issue be resolved under this part. 

b. Any party shall prior to initiating any procedure 
under Part c of this Part, request: (1) a meeting 
of all Area/Regional Directors and tribal council 
representatives, to see if the problem can be 
resolved, and (2) if the process under Part (1) of 
this subpart is not successful any party may 
request that officials of the next higher level of 
BIA, -NPS and Reclamation and area/regional 
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Directors meet with tribal council representatives 
to consider the issue and attempt to resolve it. 

c. The aggrieved party or parties may request that a 
mediator be appointed to help resolve the issue. 
The parties shall agree on a mediator, or in the 
absence of agreement, the presiding Judge of the 
United States District Court for the Eastern 
District of Washington shall be requested to 
appoint a mediator. The parties shall develop 
procedures to insure that mediation is 
expeditious. 

d. The dispute resolution process set out in this 
part shall be in addition to any other rights of a 
party to seek enforcement or interpretation of 
this Agreement. 

F. Funding: 

1. All parties shall cooperate in the development of all 
budget components and cost data and in the sharing of 
the necessary technical information so that each party 
can make realistic budget estimates necessary for that 
party to adequately manage the LRMA. 

2. Each party to the Agreement shall seek funding for its 
share of this Agreement. The Superintendent of the 
Coulee Dam National Recreation Area, the Project 
Manager of Grand Coulee Dam and the Colville and 
Spokane Agency Superintendents of the Bureau of Indian 
Affairs will make a good faith effort to request funds 
needed by them to manage the LRMA. The BIA agency 
superintendents shall request funds needed by the 
tribes to adequately carry out their management 
responsibilities as identified under this Agreement. 
These requests shall only be developed and proposed 
consistent with and subject to budgetary practices and 
procedures of the United States, including, but not 
limited to the direction and policies of the President, 
OMB, and the Secretary of the Interior. Except as 
required under this paragraph or applicable law, 
parties to this Agreement shall support the need to 
provide adequate funding to the tribes to allow the 
tribes to carry out their responsibilities under this 
Agreement. 
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3. Upon approval of the requests for submission to the 
Congress as part of the President's budget, each party 
shall to the extent practicable, identify these funds 
in their respective congressional justifications and 
continue to support their own and each other's funding 
requests when testifying before Congress to the extent 
that such requirements are identified in the 
President's budget. 

4. This Agreement shall not create an obligation on the 
part of any party hereto to expend funds that have not 
been lawfully appropriated by Congress or the Colville 
or Spokane tribes. The failure to take action 
otherwise required because funds were not appropriated 
shall not constitute a breach of this Agreement. 

5. Nothing in this part shall prohibit or limit the right 
of the tribes to independently seek funding from 
whatever source is available to carry out their 
management and regulation within the Reservation Zone. 

6. To the extent allowed by law, and consistent with the 
activity being undertaken and the terms of the 
Agreement, if additional funds from sources other than 
congressional' appropriation become available to 
Reclamation, NPS or the BIA for purposes of undertaking 
any activity addressed by this Agreement, the agencies 
shall attempt to assure an equitable portion of those 
funds will be available to the tribes for compliance 
with this Agreement. 

7. When the BIA submits its proposed budget it shall 
specifically identify for the Colville and Spokane 
tribes funds to cover the Lake Roosevelt Management 
Agreement. 

a. Funding for the curation of any Indian resources 
transferred to the Colville and Spokane tribes will be 
included in the tribes' budget for management of LRMA 
unless other means become available for curation. 

G. Coordination of _Recreation: 

1. The NPS and tribes shall coordinate their respective 
activitie_s to the end that in the implementation of 
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2. 

3. 

their independent management and regulation of the LRMA 
they achieve to the extent practicable, a uniform 
system of recreation management including law 
enforcement throughout the LRMA taking into account the 
special needs or circumstances identified by the tribes 
or the NPS within the Reservation or Recreation Zones, 
respectively. 

The NPS and tribes shall develop and implement a 
procedure that informs the recreating public of all 
facilities, resources, and concessions located within 
the LRMA, and the limitations on their use, and further 
informs the recreating public of the rules applicable 
in the various Management Areas of the LRMA, including 
anti-pollution rules. 

The NPS and tribes shall work with Reclamation in the 
development of any recreation management or resource 
plans for the LRMA consistent with Federal law. 

H. Development and Utilization of Resources: 

1. The tribes shall retain within those parts of the 
Reservation Zone within their respective reservations 
the right to beneficially develop and utilize. the 
natural resources and to develop economic enterprises 
that are compatible within the character of the LRMA, 
subject to federal statutory requirements. Use of the 
freeboard lands as allowed under this subpart H.l. 
shall be with the permission of the United States, 
which shall not be unreasonably withheld. 

2. Should operations of the Columbia Basin Project cause 
damage to the natural resources on the freeboard lands 
within the Reservation Zone for which mitigation is 
required by law, the mitigation shall take place on the 
Reservation within which the damage took place to the 
extent practicable. Nothing in this part shall relieve 
any party from liability for past impacts to the 
natural resources of any party on either the Colville 
or Spokane Reservations. 

I. Reservation of Rights: 

This Agreement shall not be construed as waiving any rights 
the parties have under any applicable Act of Congress, 
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Executive Order, treaty, regulation, court decision or other 
authority. 

J. Protection and Retention of Historical. Cultural and 
Archaeological Resources: 

1. The parties to this Agreement shall prepare a Cultural 
Resources Management Plan that provides for the 
identification, and protection of Indian archaeological 
and historical resources (as identified in 16 u.s.c. 
470bb(l), and 16 u.s.c. § 470w{5) (hereafter Indian 
Resources) located within the LRMA, and a procedure for 
the most expeditious transfer of title and return to 
the tribes of Indian Resources removed from the LR.MA by 
the United States or with the United States' authority 
and which are within the United States' possession or 
under its control, consistent with the tribes' ability 
to properly curate or provide for the curation of the 
Indian Resources as required by law. 

2. The Cultural Resources Plan shall contain provisions 
requiring the Fed~ral parties to notify and consult 
with the tribes during the planning process and prior 
to authorizing or undertaking any suJ:Vey, monitoring, 
or removal of Indian Resources from the LRMA, and shall 
provide an opportunity for the tribes to participate 
in, or if consistent with the activity to undertake any 
such activity. 

K. Duty to~comply: 

It shall be a violation of this Agreement for any party to 
take any action or authorize any other person or entity to 
take any action that is inconsistent with or in violation of 
the terms and conditions of this Agreement, or to fail to 
take any action otherwise required by this Agreement. 

V. MISCELLANEOUS PROVISIONS 

A. Effective Date: 

This Agreement shall become effective on the date it is 
approved by the Secretary of the Interior. 
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B. Modification of Agreement: 

This Agreement may be modified only in writing, signed by 
all the parties and approved by the Secretary. 

c. Termination: 

This Agreement shall remain in effect until terminated by 
the Secretary of the Interior. Any party may request that 
the Secretary terminate this Agreement. Within 30 days of 
the receipt of a request to terminate, the Secretary shall 
establish a mechanism to assist the parties to the Agreement 
in reconciling differences under this Agreement or to 
negotiate a new Agreement. The Secretary shall terminate 
this Agreement 180 days after the mechanism required under 
this part is established if no agreement between the parties 
is reached. 

O. Judicial Enforcement: 

Without regard to any other dispute resolution process set 
out in this Agreement, any party may seek review of any 
provision of this Agreement to determine the rights or 
obligations of the parties under this Agreement or to seek 
judicial enforcement of any provision of this Agreement or 
of a party's failure to carry out any duty provided for 
under this Agreement. Nothing in this Agreement shall be 
interpreted or construed as a limitation upon any party's 
right to seek judicial or administrative enforcement or 
review of any matter based upon treaty, Federal or state law 
or Executive Order, or to take any other action allowed by 
law. 

E. Implementation of Agreement: 

1. The tribes and the NPS shall independently exercise 
their individual and separate management and regulation 
of the Reservation and Recreation Zones respectively, 
consistent with the consultation and coordination 
responsibilities set out in this Agreement, and 
consistent with the legislated purposes of the Columbia 
Basin Project and applicable Reclamation Law. 

2. Reclamation, in exercising its statutory oversight 
authority in the LRMA, shall not interfere with the 
management and regulation of the tribes or NPS as set 
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out in Part IV.D of this Agreement except where the 
actions of either the tribes, the NPS, or both are 
inconsistent with the legislated purposes of the 
Columbia Basin Project or interfere with the ability of 
Reclamation to carry out its legislated responsibility 
for the Columbia Basin Project. 

F. Visitor center: 

Reclamation shall work with the tribes and NPS to 
incorporate their suggestions into the development of an 
interpretive program to the extent of available resources, 
for changes to the visitor's presentations. The resulting 
program should depict the purpose and operation of the 
Columbia Basin Project, the Indian history, government, and 
culture of the area, the impact of the Columbia Basin 
Project on the tribes, and the available recreational 
resources and benefits. This may include the display and 
distribution of literature/information applicable to the 
LRMA. . 

G. Contracting: 

There are or may be activities carried out by contract by 
the Fed~ral parties that take place within the LRMA under 
this Agreement that could be contracted by the tribes. The 
Federal parties will provide notice to the tribes of all 
contracting opportunities within the LRMA and will 
coordinate on contracting options, which may be available to 
tribes, either directly or through another Federal agency, 
within the LRMA, prior to the obligation of appropriated 
funds consistent with their statutory authorities. The 
parties to this Agreement shall use their best efforts to 
contract with the tribes consistent with the continued 
execution of their agency directed duties, to the extent 
allowed by statutory authority. Likewise, there may be 
opportunities for the tribes to contract for services or 
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APPROVED: 
APR 2 o l990 

DATED:~~~~~~~~~~~~~ 

Tribe 

APR 2 o \990 

/ 

Jo,. r,i M. Sayre / 
Assistant Secretary·for 
Water and Science · 

/ ,. 

DATED:~~AP~R~1_1_1_900~~~~~ 

Co~~~-~ 
Assistant Secretary for 
Fish, Wildlife and Parks 

APR 2 O i9SG 

A-- 1 - ..... t'- .i ~ . :• 

Secretary for the 
Indian Affairs 
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APPENDIX C 

SUMMARY OF COMPOUNDS DETECTED IN SEDIMENT AND SURFACE WATER 

SAMPLES 



Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: CS001 CS002 CS003 CS004 CS005 CS006 

Sample ID: CR-003-SD CR-001-SD CR-004-SD CR-005-SD CR-006-SD CR-007-SD 

Sample Date. 05/14/2001 05/14/2001 05/1512001 05/17/2001 05/17/2001 05/17/2001 

Constituent Depth (feet): 0 1n to 3 In 0 in to N/A 0 m to 4 in 0 m to 4 In Omto4m Om to 4 m 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

81s(2-ethylhexyl) Phthalate 

Pesticldes/PC8s (ug/kg) 

4,4'-DDE (p,p'-DDE) 42U 41U 45U 54U 54U 39U 
4,4'-DDT (p,p'-DDT) 42U 41U 45U 54U 54U 39U 
Alpha-chlordane 22U 21U 2.3U 28U 28U 20U 
8eta-8HC 22U 21U 23U 28U 28U 20U 
Endnn 42U 41U 45U 54U 54U 39U 

Endnn Aldehyde 42U 41U 45U 54U 54U 39U 

Methoxychlor 22U 21 u 23U 28U 28U 20U 

PC8-1254 (Aroclor 1254) 42U 11JQ 45U 54U 54U 39U 

PC8-1260 (Aroclor 1260) 42U 59JQ 45U 54U 54U 39U 

lnorganlcs (Total) (mg/kg) 

Aluminum 11300 6270 8730 13700 12100 4430 

Antimony 1 38JL 0.74UJK 0.81 8JL 1 58JL 1 68JL 0 76 UJK 

Arsenic 67 4.5U 4.0U 77U 81U 2 2BU 

8anum 136 796 113 230 269 42 28 

Beryllium 0 668 0458 0 718 0698 0638 0 21 B 

Cadmium o.o8u 0.628 o.o8u 36 40 0 128 

Calcium 7150 3090 5760 5970 7670 4420 

Chromium 16.4 77 88 30 1 29 8 88 

Cobalt 8.48 5.28 7.28 858 818 338 

Copper 17 3JL 9 8JL 11.1 JL 48 5JL 41 6JL 10 4JL 

Iron 22900 16700 23000 23400 22300 8630 

A blank cell 1nd1cetes analysis was not performed or the 
result was reiected during enalyS1s 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell 1nd1cate1 analys11 wes not performed or the 
result was re1ected during analysis 

CS001 

CR-003-SD 

05/1412001 

0 in to 3 in 

11.4 

6540 

475 

15 6 

2470JL 

0.87U 

1.28 

2598 

1.0U 

007U 

36 1 

77.9 

2150 

5< 

30 

30 

35 

CS002 

CR-001-SD 

05/1412001 

0 rn to N/A 

223 

3460 

434 

8.08 

1250JL 

084U 

0808 

1848 

0.97U 

006U 

30.0 

149 

8830 

0 

30 

40 

30 

CS003 CS004 CS005 CS006 

CR-004-SD CR-005-SD CR-006-SD CR-007-SD 

05/15/2001 0511712001 05/17/2001 05/17/2001 

0 in to 4 in 0 in to 4 in Ornto4m 0 in to 4 rn 

6.1 219 238 62 
4340 6990 7720 3140 

387 719 533 181 

858 246 24 1 968 

1840JL 2570JL 2230JL 763 6JL 

0.91 u 1.3U 12U 0 87U 

108 178 168 0486 

5328 3458 3590 1976 

1.0U 15U 14U 0 99U 

006U 0.66 0 49 0 06U 

51 3 369 36 2 17 3 

54.3 523 600 36 8 

1000U 8060 8900 1420 

0 0 0 5< 

0 0 0 90> 

70 60 60 5< 

30 40 40 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: CS007 csooa CS009 CS010 CS011 CS012 

Sample ID: CR-008-SD CR-009-SD CR-010-50 CR-011-SD CR-012-SD CR-013-SD 

Sample Date: 05/1712001 05/1712001 05/17/2001 05/17/2001 05/17/2001 05/1812001 

Constituent Depth (feet): Ointo2in o in to 4 1n O in to 7 1n O In to O Sin 0 in to 2 in 0 in to 3 in 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlc1des/PC8s (ug/kg) 

4,4'-DDE (p,p'-DDE) 49U 5.0U 36U 36U 62U 62U 
4,4'-DDT (p,p'-ODT) 49U 5.0U 36U 3.6U 62U 62U 
Alpha-chlordane 25U 2.6U 19U 18U 32U 32U 
Beta-BHC 25U 26U 19U 18U 32U 32U 
Endnn 49U 5.0U 36U 36U 62U ~ 6 2U 

Endnn Aldehyde 49U 5.0U 36U 36U 62U v" 6 2U 
Methoxychlor 25U 26U 19U 18U 32U 32U 

PCB-1254 (Aroclor 1254) 49U 50U 36U 36U 62U 38JQ 

PCB-1260 (Aroclor 1260) 49U 50U 36U 36U 62U 17 JQ 

lnorganlcs (Total) (mg/kg) 

Aluminum 4700 8240 7440 21200 14300 L4300 

Antimony 0 85UJK 0.978JL 0.65UJK 0.63UJK 3 6BJL 3 3BJL 

Arsenic 4.0U 5.1 u 66 50 13 7 14 9 

Ban um 57 4 105 61 1 227 512 596 

Beryllium 0248 0.428 0298 0.848 0778 0 788 

Cadmium 0.338 0.738 0.258 44 8 1 94 

Calcium 2510 13200 3350 4920 14100 15900 

Chromium 15.7 23.3 20.4 14 0 357 359 

Cobalt 3.68 6.98 6.78 5.88 948 948 

Copper 11.8JL 22.5JL 21.9JL 33.9JL 91 7 JL 86 8JL 

Iron 14400 16600 16500 14300 28300 29600 

A blank cell lnd1cates analy11s wea not performed or the 
resutt waa rejected during analysis 

SDDDL 1 SD D8F • CHSTdtFT foe 12/13/2001 Page 3 of 60 



Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date~ 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size(%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell 1nd1ca\es analysis was no\ perlom1ed or \he 
resull was reiactad during analysis 

CS007 

CR-008-SD 

05/1712001 

O In to 2 In 

21 5 

2760 

267 

10 58 

6728JL 

096U 

0.71 8 

2008 

11 u -

007U 

27.7 

77.9 

2040 

0 

65 

15 

20 

CS008 

CR-009-SD 

05/17/2001 

O In to4 In 

24 4 

5990 

376 

21.0 

1noJL 

1.1 u 

0948 

2898 

1.3U 

o.o8u 

320 

99.0 

9250 

o 
60 

30 

10 

CS009 CS010 CS011 CS012 

CR-010-SD CR-011-SD CR-012-SD CR-013-SD 

05/17/2001 05/17/2001 05/17/2001 05/18/2001 

Olnto71n 0 In to O Sin o in to 2 in O in to 3 in 

16 7 866 464 535 

4860 3220 11200 12400 

250 347 808 698 

21 0 14.4 27 0 27 4 

1070 8JL 1400JL 2520JL 2500JL 

0.74U 072U 15U 14U 

0858 0.768 278 278 

2318 2878 4068 42~8 

085U 082U 17U 17U 

005U 0.14 1 7 0 97 

27.9 26.7 399 40 6 

909 230 1060 1210 

1000U 29400 17200 13400 

0 0 0 0 

90 0 0 0 

5 60 60 60 

5 40 40 40 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: CS013 CS014 CS015 CS016 CS017 CS017 

Sample ID: CR-014-SD CR-015-SD CR-016-SD CR-017-SD CR-018-50 CR-066-SD 

Sample Date: 05/18/2001 05/18/2001 05/18/2001 05/18/2001 05/18/2001 05/18/2001 

Constituent Depth (feet): 0 in to 4 in 0 in to 4 In 0 In to 8 in 0 in to 1 In 0 In to 6 1n 18 rn to 24 in 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

Brs(2-ethylhexyl) Phthalate 
--- ------ --

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 41U 7.2U 38U 35U 42U 41U 
4.4'-DDT (p,p'-DDT) 4.1 u 72U 38U 35U 42U 41U 
Alpha-chlordane 2.1 u 3.7U 2.0U 1.8U 22U 21U 
Beta-8HC 2.1 u 37U 2.0U 18U 22U -- 2 1 u 
Endnn 4.1 u 72U 38U 35U 42U - ~4 1 u -
Endnn Aldehyde 41U 7.2U 3.8U 35U 42U ,_4 1 u 
Methoxychlor 21 u 37U 20U 18U 22U 21 u 
PCB-1254 (Aroclor 1254) 41 u 72U 38U 35U 42U 41 u 
PCB-1260 (Aroclor 1260) 41 u 72U 38U 35U 42U 41 u 

lnorganlcs (Total) (mg/kg) 

Aluminum 12800 15400 9120 13600 9540 15600 

Antimony 3 2BJL 4.1 BJL 1 58JL 1 58JL 2 4BJL 0 72 UJK 

Arsenic 19 0 12.3 62 85 13 1 28 

Barium 755 468 229 261 1030 175 

Beryllium 0648 0838 0.468 0.71 B 0538 0 558 

Cadmium 11 1 7.5 3.4 3.8 86 043B 

Calcium 27000 12100 7040 7150 34900 5560 

Chromium 25.9 38.0 21 1 286 25 2 94 

Cobalt 748 108 598 8.76 656 40B 

Copper 734JL 111 JL 49.2JL 730JL 67 7 JL 15 6JL 

Iron 26800 29400 16800 23800 25900 11500 

A blank cell 1nd1catea analysis was not performed or the 
resull was rejected during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sliver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zmc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell Indicates analysis was not performed or the 
result was reiected dunng analy11s 

CS013 

CR-014-SD 

05/18/2001 

om to 4 In 

841 

18100 

515 

21 9 

1970JL 

0.83U 

198 

301 8 

095U 

1 6 

38.5 

1460 

11900 

5< 

1 < 

35 

60 

CS014 

CR-015-SD 

05/18/2001 

O In to 4 In 

440 

10300 

610 

285 

2680JL 

1.7U 

2.98 

4908 

19U 

1.0 

42.4 

1000 

22600 

0 

0 

40 

60 

CS015 CS016 CS017 CS017 

CR-016-SD CR-017-SD CR-018-SD CR-066-SD 

05/1812001 05/18/2001 05/18/2001 05/18/2001 

O In to 8 in O in to 1 In Omto6m 18mto24m 

190 162 439 26 8 

6130 7240 21400 2970 

294 572 420 315 

16 5 240 22 7 928 

1630JL 2290JL 1590 JL 10608 

076U 0848 0 86U 0 82U 

1.48 178 188 0 32 B 

2498 2488 2768 381 B 

087U 080U 0 98U 0 94 u 
054 0 31 0 93 0 06 u 
25.8 37 2 33 9 19 2 

470 462 1180 84 2 

8630 23100 16600 10400 

0 0 0 10 

20 5< 20 20 

40 40 50 40 

40 55 30 30 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: CS018 CS019 CS020 CS021 CS022 CS023 

Sample ID: CR-019-SD CR-020-SD CR-023-SD CR-022-SD CR-024-SD CR-025-SD 

Sample Date: 05/19/2001 05/19/2001 05/1912001 05/21/2001 05/21/2001 05/2112001 

Constituent Depth (feet): 0 in to 6 51n Olnto51n Olnto4in Olnto41n Omto4m 0 in to 25m 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

81s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-00E (p,p'-DOE) 3.8U 78U 8.2U 6.7U 87U 33U 
4,4'-DOT (p,p'-OOT) 38U 7.8U 8.2U 6.7U 87U 33U, 
Alpha-chlordane 1.9U 4.0U 4.2U 3.5U 45U 17U 
8eta-8HC 19U 40U 42U 35U 45U 17U 

End rm 3.8U 78U 82U 67U 87U 33U 

Endrin Aldehyde 38U 7.8U 8.2U 67U 87U 33U 

Methoxychlor 19U 40U 42U 35U 45U 17U 

PCB-1254 (Aroclor 1254) 38U 78U 82U 67U 87U 33U 

PC8-1260 (Aroclor 1260) 38U 78U 82U 67U 87U 33U 

lnorganlcs (Total) (mg/kg) 

Alum mum 8180 11900 6670 12800 11600 '10400 

Antimony 1.78JL 2.1 BJL 5.4BJL 3 6BJL 3 48JL 1 OBJL 

Arsenic 78 4.58 6.8 95 10 3 42 

8anum 422 231 180 364 240 190 

Beryllium 0438 0.628 0.398 0.698 0608 0 638 

Cadmium 4.9 1.48 1.88 6.5 59 1 6 

Calcium 12400 9340 7630 8230 7740 5470 

Chromium 18 9 20.4 17.0 331 304 25 7 

Cobalt 5.48 7.48 5.48 9.28 798 828 

Copper 406JL 41.8JL 66 7 JL 88 2JL 67 6JL 53 9JL 

Iron 17400 20400 15500 25200 22400 18000 

A blank cell lnd1ca1es analysis was nol performed or the 
resull waa rejeded during enalysos 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zmc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Slit 

Percent Clay 

A blank cell 1nd1cales analystS was not performed or the 
result was rejected during enaly&IS 

CS018 

CR-019-SD 

05/1912001 

Omto65m 

232 

8970 

337 

16 6 

1490 

077U 

0.788 

2428 

089U 

043 

24.2 

581 

10700 

0 

40 

40 

20 

CS019 

CR-020-SD 

05/1912001 

Omto51n 

649 

7000 

392 

18 78 

20208 

19U 

0.758 

4808 

22U 

0.14U 

2678 

250 

21500 

0 

1< 

60 

40 

CS020 CS021 CS022 CS023 

CR-023-SD CR-022-SD CR-024-SD CR-025-SD 

05/1912001 0512112001 05/21/2001 05/21/2001 

0 in to 4 In 0 in to 4 in 0 in to 4 1n 0 m to 25m 

727 441 282 93 8 

5610 8200 7930 6150 

303 673 392 392 

1368 25.9 23 28 23 0 

12708 2440 22808 2390 

1.9U 1.5U 20U 0 68U 

1.1 8 2.08 158 0 988 

4268 4718 6238 1868 

22U 1.8U 23U 0 78U 

0.13U 1.2 0 90 0 25 

20.28 358 33 7 32 1 

455 901 617 280 

26400 12600 10200 15500 

0 0 0 0 

10 1< 0 50 

50 60 60 40 

40 40 40 10 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID· CS024 CS025 CS026 CS027 CS028 CS029 

Sample ID: CR-062-SD CR-026-SD CR-029-SD CR-027-SD CR-028-SD CR-030-SD 

Sample Date: 06/08/2001 05/21/2001 05/21/2001 05121/2001 05/21/2001 05/21/2001 

Constituent Depth (feet): 18mto24in Ointo3in Ointo3in Olnto41n Olnto2m 0 m to 2 m 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcides/PC8s (ug/kg) 

4,4'-DDE (p,p'-DDE) 50U 7.8U 5.4U 5.5U 72U 34U 
4,4'-DDT (p,p'-DDT) 50U 7.8U 5.4U 5.5U 72U 34U 
Alpha-chlordane 26U 40U 28U 2.8U 37U 17U 
Beta-BHC 26U 40U 2.8U 28U 37U 17U 
Endnn 50U 7.8U 5.4U 55U 72U 34U 

Endnn Aldehyde 50U 7.8U 54U 5.5U 72U 34U 

Methoxychlor 26U 40U 52 28U 37U 17U 

PCB-1254 (Aroclor 1254) sou 78U 54U 55U 72U 34U 

PCB-1260 (Aroclor 1260) 50U 78U 54U 55U 72U 34U 

lnorganlcs (Total) (mg/kg) 

Aluminum 6810 9920 8000 9090 12400 ' -7150 

Antimony 1.68UJK 4.98JL 4.88JL 1.38JL 398JL 1 9BJL 

Arsenic 5.8 10.6 95 348 97 70 

Banum 147 505 375 113 370 342 

Beryllium 0.298 0.548 0.448 0588 0678 0 37 B 

Cadmium 0.10U 4.3 2.9 0.298 28 32 

Calcium 162000 21200 16600 4800 16100 11500 

Chromium 12.9 250 21.9 21 1 30 1 17 7 

Cobalt 4.78 7.98 7.78 6.08 968 508 

Copper 18 1 JL 120JL 118JL 250JL 114 JL 65 7 JL 

Iron 11700 27500 23000 16000 29000 15900 

A blank cell lnd1ce1es analysis was not performed or tne 
result was rejeded dunng analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell Indicates analysos was not performed or the 
result was rejected during analysis 

CS024 

CR-062-SD 

06/08/2001 

18 in to 24 in 

6 7 JL 

5090 

327 

14 3 

13308 

1.2U 

0.328U 

3378U 

13U 

O.OBU 

16 68 

42 3 

15800 

45 

45 

10< 

CS025 

CR-026-SD 

05/21/2001 

O in to 3 In 

211 

13800 

528 

21 4 

19608 

18U 

2.08 

4838 

21U 

0.49 

30.5 

855 

24600 

0 

25 

40 

35 

CS026 CS027 CS028 CS029 

CR-029-SD CR-027-SO CR-028-SD CR-030-SD 

05121/2001 05/21/2001 05/21/2001 05/21/2001 

0 In to 3 In 0 In to 4 In 0 in to 2 in O in to 2 in 

159 21.3 149 208 

11100 5190 11900 7940 

411 284 589 256 

18 0 16.2 24 8 14 1 

15608 13808 2480 1250 

1.2U 1.3U 16U 068U 

1.88 0.528 178 158 

3548 3858 3978 2008 

1.4U 15U 19U 0 78U 

0.20 0 09U 0178 0 53 

25.6 29.0 367 21 4 

940 104 787 600 

13700 18100 21200 11900 

0 0 0 0 

35 35 25 30 

40 40 40 40 

25 25 35 30 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: CS030 CS031 CS032 CS033 CS034 CS035 

Sample ID: CR-031-SD CR-032-SD CR-033-SD CR-034-SO CR-036-SD CR-035-SD 

Sample Date: 0512112001 0512112001 0512212001 05122/2001 05/2212001 05/22/2001 

Constituent Depth (feet): 0 in to 1 in Ointo21n O In to 1 in 0 in to 5 In O in to 1 in Om to 251n 

Seml-\Jolatlle Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 34U 52U 36U 40U 35U 34U 
4,4'-DDT (p,p'-DDT) 34U 52U 36U 40U 35U 34U 
Alpha-chlordane 18U 2.7U 18U 21U 18U 17U 
8eta-8HC 18U 2.7U 18U 21U 18U : 1 7 u 
Endnn 3.4U 5.2U 3.6U 40U 35U --'3 4U 

Endnn Aldehyde 34U 5.2U 3.6U 40U 35U _,34U 

Methoxychlor 18U 27U 18U 21 u 18U 17U 

PC8-1254 (Aroclor 1254) 34U 52U 36U 40U 35U 34U 

PCB-1260 (Aroclor 1260) 34U 52U 36U 40U 35U 34U 

lnorganlcs (Total) (mg/kg) 

Aluminum 11200 6940 9410 9240 8720 8540 

Antimony 4.78JL 21 5JL 4.78JL 7 08JL 57BJL 2 2BJL 

Arsenic 11 1 11.5 8.7 13 0 10 7 79 

Banum 624 533 295 618 391 255 

Beryllium 0.628 0388 0548 0 518 0 498 0 458 

Cadmium 72 4.3 3.5 69 36 23 

Calcium 20500 26300 15400 26100 19600 10800 

Chromium 306 29 9 264 294 25 8 23 4 

Cobalt 9.08 10 78 868 9.08 868 738 

Copper 205JL 387JL 150JL 251 JL 156JL 76 8JL 

Iron 26800 36300 24700 28900 25500 19800 

A blank cell lnd1cates analysis was not pertormed or the 
resull waa rej&Gled during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Stiver 

Sodium 

Thalltum 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size(%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell 1nd1cetes analysis was not performed or the 
resull was re1ected dunng analysis 

CS030 

CR-031-SD 

05/21/2001 

O in to 1 In 

369 

14200 

388 

231 

1820 

1 1 

3.1 

2588 

o.aou 
1.1 

33.1 

1250 

27800 

0 

30 

40 

30 

CS031 

CR-032-SO 

0512112001 

0 In to 2 in 

256 

11800 

661 

16 0 

14408 

1.68 

3.4 

3748 

1.68 

0.40 

23.6 

2560 

9170 

0 

70 

27 

3 

CS032 CS033 CS034 CS035 

CR-033-SO CR-034-SD CR-036-SD CR-035-SD 

0512212001 05/22/2001 05/22/2001 05/22/2001 

0 in to 1 in 0 In to 5 in 0 m to 1 in O in to 25m 

165 392 190 112 
10200 15300 12800 8570 

481 435 545 467 

21.1 20 9 19 8 19 1 

1900 1620 1760 1610 

0.978 1 2 069U 0 68U 

2.18 32 22 128 

2668 2698 2078 2378 

084U 092U 0 79U 0 78U 

0.19 0 73 0 32 016 

29.4 302 28 6 28 3 

1030 1660 1100 592 

29300 20900 18700 15800 

0 0 0 5 

30-40 40 30 30 

60 45 40 55 

10< 15 25 10 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: CS036 CS037 CS038 CS039 CS040 CS041 

Sample ID: CR-037-SD CR-038-50 CR-039-SO CR-040-SO CR-041-SD CR-042-SD 

Sample Date: 05/2212001 05122/2001 05123/2001 0512312001 05/2312001 05/23/2001 

Constituent Depth (feet): O In to 2 in O In to 2 In 0 In to 3 In Olnto41n Ointo2m Om to 3 1n 

Seml-Volatlle Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

Bts(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (uglkg) 

4,4'-00E (p,p'-DDE) 34U 3.4U 34U 35U 34U 33U 
4,4'-00T (p,p'-ODT) 34U 34U 34U 35U 34U 33U 
Alpha-chlordane 1.BU 1.7U 1.7U 1.BU 17U 17U 
Beta-BHC 18U 1.7U 17U 18U 17U ... 1 7U 

Endnn 34U 34U 34U 35U 34U - • 3 3U 

Endnn Aldehyde 34U 34U 34U 35U 34U 33U 

Methoxychlor 18U 17U 17U 18U 17U 17U 

PCB-1254 (Aroclor 1254) 34U 34U 34U 35U 34U 33U 

PCB-1260 (Aroclor 1260) 34U 34U 34U 35U 34U 33U 

lnorganlcs (Total) (mg/kg) 

Alummurn 8790 18900 12400JL 4950JL 6520JL 6550JL --
Antimony 10 8BJL 17.2JL 10 4 BJL 34BUJ 19 2JL 17 2JL 

Arsenic 104 26 9 17 3JH 96JH 91 JH 8 7 JH 

Ban um 438 1070 603JK 768JK 452JK 495JK 

Berylltum 0398 0.748 0538 0.288 0348 0 326 

Cadmium 28 28 2.1 5.3 1 9 2 1 

Calcium 22300 49600 28900JL 46900JL 24700JL 28200JL 

Chromium 281 59.1 35.1 JL 12 5JL 271 JL 32 8JL 

Cobalt 10.6 22.3 15.1 JL 418JL 120JL 13 7 JL 

Copper 309JL 1460JL 823 102 362 451 

Iron 42300 176000 109000JL 25000JL 37600JL 48200JL 

A blank call lndocatas analysis was nOI pertormed or lhe 
result was re1ectad during analy&1s 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell Indicates 11nalys11 was not performed or the 
result wes re1ected dunng an11lys1s 

CS036 

CR-037-SD 

05/2212001 

Om to 2 m 

209 

10300 

946 

15 0 

1400 

1 4 

2 1 

3846 

0 816 

0.16 

27.1 

3090 

9450 

1 < 

60 

40 

1 < 

CS037 

CR-038-SD 

0512212001 

O in to 2 In 

1590 

7230 

3390 

10 3 

3620 

068U 

4.0 

1310 

40 

0.o7B 

39.0 

24900 

1380 

5 

60 

30 

5 

CS038 CS039 CS040 CS041 

CR-039-SD CR-040-SD CR-041-SD CR-042-SD 

05/23/2001 05/23/2001 05/23/2001 05/23/2001 

O in to 3 in 0 in to 4 in 0 m to 2 m Om to 3 in 

784JL 289JL 172JL 175JL 

5020JL 25000JL 9750JL 9960JL 

2090JL 442JL 743JL 908JL 

8.5 10 9 11 1 10 2 

2300JL 883 8JL 1330JL 1260JL 

42 0.828 1 8 2 1 

29 0638 2 1 22 

7236 2288 3778 4758 

2.4 118 128 0 7BU 

013 0.29 0088 0 078 

29.5JL 23.0JL_ 21 5JL 21 4JL 

13900 1990 2770 3760 

1680 4830 5510 3460 

15 0 1 < 

55 65-70 74 90 

30 30 25 10 

0 5< 0 1 < 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: CS042 CS043 CS044 CS045 CS046 CS047 

Sample ID: CR-043-SO CR-044-50 CR-045-SD CR-046-SD CR-047-SO CR-048-SD 

Sample Date: 05/23/2001 05/23/2001 05131/2001 05131/2001 05/31/2001 05/31/2001 

Constituent Depth (feet): 0 In to 2 in Olnto21n Olnto4ln Olnto31n O In to 1 in 0 in to 1 in 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DOE (p,p'-ODE) 33U 3.4U 33U 33U 36U 33U 
4,4'-DDT (p,p'-DDT) 33U 34U 33U 33U 36U 33U 
Alpha-chlordane 17U 17U 17U 1.7U 19U 17U 
Beta-BHC 17U 1.7U 1.7U 17U 19U 17U 

Endnn 33U 34U 3.3U 3.3U 36U 33U 

Endnn Aldehyde 33U 34U 33U 33U 36U 33U 

Methoxychlor 17U 17U 17U 17U 19U 17 u 
PCB-1254 (Aroclor 1254) 33U 34U 33U 33U 36U 33U 

PCB-1260 (Aroclor 1260) 33U 34U 33U 33U 36U 33U 

lnorganlcs (Total) (mg/kg) 

Aluminum 9280JL 15500JL 21100 4710 17400 17800 

Antimony 20 7 JL 27.1 JL 535 996 57 5 45 2 

Arsenic 13 9JH 20.3JH 25.5 76 30 3 21 6 

Ban um 632JK 1140JK 2160 486 1970 1690 

Beryllium 0.436 0696 0996 0276 0 868 0 776 

Cadmium 1.6 1.6 006U 4.8 0 07U 0 196 

Calcium 26500JL 46900JL 69900 54000 57600 66400 

Chromium 44 8JL 768JL 142 20.7 135 112 

Cobalt 17.7 JL 35.2JL 59.0 848 73 5 47 3 

Copper 720 1550 2900JL 245JL 2520JL 2160JL 

Iron 79700JL 137000JL 239000 28000 176000 178000 

A blank cell 1nd1cale1 analysis was not performed or the 
result wa• re1ec:ted dunng analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank call 1nd1cates analysis was not performed or the 
result was re1ected during enely111 

CS042 

CR-043-5D 

05/23/2001 

0 m to 2 In 

446JL 

5520JL 

1500JL 

96 

1740JL 

32 

39 

6668 

23 

013 

26 2JL 

8710 

1950 

0 

90 

10 

0 

C5043 

CR-044-SD 

0512312001 

O in to 2 In 

1040JL 

5780JL 

3060JL 

12 2 

3750JL 

45 

57 

1660 

46 

0068 

39.2JL 

15000 

1000U 

10 

90 

0 

0 

C5044 C5045 C5046 CS047 

CR-045-5D CR-046-SO CR-047-SO CR-048-SO 

0513112001 05/3112001 05/31/2001 05/31/2001 

0 In to 4 In O in to 3 In 0 in to 1 in o in to 1 in 

316 199 409 417 
5770JL 26600JL 5040JL 10000JL 
4040 585 3680 3240 
17 0 10 4 15 6 14 4 

4300 8888 3580 3490 
0 68UJK 067UJK 1 4JL 0 68UJK 
75 168 10 2 74 

2210 2698 2230 1610 

078U 077U 0 87U 0 78U 

005U 0.068 0 06U 0 05U 

423 22 1 39 1 37 7 

20100 2430 17500 18200 

1000U 5250 1210 2160 

0 1 5 1 < 

90-100 80 95 99-100 

10< 20< 0 0 

0 0 0 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: CS048 CS049 CS050 CS051 CS052 TS001 

Sample ID: CR-049-SD CR-050-SD CR-051-SD CR-052-SD CR-053-SD TR-056-SD 

Sample Date: 05/31/2001 06/01/2001 06/01/2001 06/01/2001 06/01/2001 06/05/2001 

Constituent Depth (feet): 0 in to 3 in O In to 2 In Om to 2 in 0 in to 4 In Omto3m O in to 2 in 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

81s(2-ethythexyl) Phthalate 

Pesticldes/PCBs (ug/kg) 

4,4'-DOE (p,p'-DDE) 33U 3.4U 39U 33U 38U 
4,4'-DOT (p,p'-DDT) 33U 3.4U 39U 33U 38U 
Alpha-chlordane 17U 18U 20U 17U 19U " 
Beta-BHC 17U 18U 2.0U 17U 19U ... 
Endrin 33U 34U 3.9U 33U 38U 
Endnn Aldehyde 

........ 
33U 34U 3.9U 33U 38U 

Methoxychlor 17U 18U 20U 17U 19U 
PC8-1254 (Aroclor 1254) 33U 34U 39U 33U 38U 

PCB-1260 (Aroclor 1260) 33U 34U 39U 33U 38U 

lnorganlcs (Total) (mg/kg) 

Aluminum 18100 18700 8170 21100 11000 13600 

Antimony 349 7.48 200 61.3 51.4 1 1 8 
Arsenic 30 3 76 11.8 42.8 23 1 62 

Barium 1660 681 763 2440 989 172 

Beryllium 0.758 0.718 0.388 108 0 578 0 678 

Cadmium 006U 006U 2.4 006U 007U 0 528 

Calcium 58600 46900 25300 72400 30800 5080 

Chromium 113 64.0 30.2 165 72 0 24 8 

Cobalt 33 8 15.0 7.98 85.7 334 78B 

Copper 2160JL 997JL 444JL 3300JL 1330JL 19 0 

Iron 179000 165000 67100 245000 96900 18700JK 

A blank cell ind1cetes analys11 was not performad or Iha 
resull was reiected during analys11 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Sele mum 

Silver 

Sodium 

Thal hum 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell 1nd1cales analysis was not performed or the 
rasutl waa rejected dunng analy&1a 

CS048 

CR-049-SD 

05/31/2001 

O in to 3 In . 

317 

6030JL 

3130 

13 0 

3480 

1 4JL 

59 

1530 

0.76U 

005U 

36.3 

16500 

1000U 

0 

100 

0 

0 

CS049 

CR-050-SD 

06/0112001 

O In to 2 In 

282 

5750JL 

2950 

8.1 B 

3770 

2.1 JL 

37 

1050 

079U 

0.05U 

38.2 

15400 

1000U 

0 

100 

0 

0 

CS050 CS051 CS052 TS001 

CR-051-SD CR-052-SD CR-053-SD TR-056-SD 

06/01/2001 06/0112001 06/0112001 06/05/2001 

0 in to 2 In O In to 4 In Omto3m Om to 2 m 

309 512 276 37 7 
-

8540JL 5970JL 3990JL 5060 
1080 4360 1990 588 
12 5 19 4 13 6 20 1 
1400 4330 2160 3100JL 

1 4JL 0 68UJK 1 5JL 0 898 

27 12 6 85 0 676 

3850 2630 10008 2588 

0 91 u 078U 089U 0 92U 

0 29 005U 006U 0 06U 

28.8 450 28 6 31 0 

4900 22300 8820 85 8 

8720 1000U 3130 

0 0 0 

74 100 85 5 

25 0 15 90 

1< 0 0 5 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS002 TS003 TS004 TS005 TS006 TS007 

Sample ID: TR-057-SD TR-058-SD TR-059-SD TR-061-SD TR-062-SD TR-060-SD 

Sample Date. 06/05/2001 06/03/2001 06/05/2001 06/03/2001 06/05/2001 06/04/2001 

Constituent Depth (feet): 0 in to 0 5in 0 in to 3 in 0 m to 3 in 0 in to 2 in Om to2 in 0 m to 4 1n 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 13U 46U 3 1 JQ 

4,4'-DDT (p,p'-DDT) 13U 46U 37U 

Alpha-chlordane 6.8U 2.4U 0 73"JQ 

Beta-BHC 5.9JQ 24U 19U 

Endnn 13U 46U _ _, 37U 

Endnn Aldehyde 13U 46U 1 5JQ 

Methoxychlor 68U 27 19U 

PCB-1254 (Aroclor 1254) 130U 46U 37U 

PCB-1260 (Aroclor 1260) 130U 46U 
~< 37U 

lnorganics (Total) (mg/kg) 

Aluminum 12900 14400 8360 3170 7830 12500 

Antimony 0898 0.76UJK 29U 0 94UJK 10U 0 68UJK 

Arsenic 66 62U 468 37U 47 57U 

Barium 155 159 1308 49 38 140 151 

Beryllium 0698 0728 0.458 0208 0408 0 558 

Cadmium 0 308 0.08U 0.29U 0.09U 0 10U 0 388 

Calcium 9080 7180 13400 1630 15800 31800 

Chromium 32 0 29.4 198 89 18 3 24 5 

Cobalt 948 9.08 618 248 538 76B 

Copper 23.9 25.2JL 12 88 4.7BJL 99 21 6JL 

Iron 21800JK 21700 17000JK 6600 12800JK 17200 

A blank cell 1nd1cates analysis was not performed or the 
result was re1eded dunng analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell 1nd1cales analysis was nol performed or lhe 
result was reiected during analysis 

TS002 

TR-057-SD 

06/05/2001 

o in to O Sin 

27.7 

7920 

546 

27.5 

3100JL 

11 8 

0.758 

3448 

0 90U 

0.05U 

41 4 

84.5 

0 

1 < 

100 

0 

TS003 

TR-058-SD 

06103/2001 

O in to 3 in 

14.8 

6720 

612 

25 3 

3530 

1.18JH 

0668 

3268 

0.99U 

006U 

37.7 

85 8 

5 

30 

65 

0 

TS004 TS005 TS006 TS007 

TR-059-SD TR-061-SD TR-062-SD TR-060-SD 

06/05/2001 06/03/2001 06/05/2001 06/04/2001 

0 in to 3 in 0 in to 2 in O 1n to 2 1n 0 in to 4 in 

8.6 2.9 8 1 26 6 

35208 1580 3590 5030 

939 172 907 453 

15 78 64B 14 4 21 3 

15608JL 6296 1590 8JL 2810 

3.78 1.1 u 22 0 828JH 

0.77U 0.25U - 0 61 8 0 488 

- 6858 2658U 3948 3098 

37U 12U 13U 0 88U 

0.24U ooau 0 08U 0 06U 

1948 858 19 9 23 8 

49 2 19.5 49 1 73 5 

19300 2710 18400 

0 0 0 5 

30 90 60 75 

70 10 40 20 

1 < 0 1 < 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS008 TS009 TS010 TS011 TS012 TS013 

Sample ID: TR-064-SD TR-063-SD TR-065-SD TR-066-SD TR-068-SD TR-067-SD 

Sample Date: 06/05/2001 06/04/2001 06/0412001 06/0512001 06/03/2001 06/04/2001 

Constituent Depth (feet): O in to 1 In 0 in to 3 In 0 in to 3 ln 0 In to 2 In O in to 3 m O in to 4 in 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl} Phthalate 

Pesticldes/PC8s (ug/kg) 

4,4'-DDE (p,p'-DDE) 

4,4'-DDT (p,p'-DDT) 

Alpha-chlordane 

Beta-BHC 

Endrm 

Endnn Aldehyde 

Methoxychior 

PCB-1254 (Aroclor 1254) 

PCB-1260 (Aroclor 1260) 

lnorganlcs (Total) (mg/kg) 

Aluminum 12100 14000 3nO 13100 13200 5060 

Antimony 0958 0.808JL 13U 0898 0 81 8JL TOUJK 

Arsenic 46 62 4.6 3.7 35U 54U 

Barium 160 201 157 218 108 106 

Beryllium 0608 0.64B 0.208 0668 065B 0 228 

Cadmium 0798 O.o7U 0.188 0.708 0 088 0 108 

Calcium 6970 31200 131000 32200 6460 65700 

Chromium 22 7 29 9 21 0 27.5 30 5 15 3 

Cobalt 678 858 2.58 6.68 7.0B 348 

Copper 18 8 23.7 JL 948 24.4 22 2JL 9 3JL 

iron 17200JK 19900 5460JK 18100JK 19100 10300 

A blank cell 1ndlcatea analyS\S was nol pertormed or the 
result waa rBjeded during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thalhurn 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell 1nd1cales analysis was not performed o< the 
result was reiected dunng analysis 

TS008 

TR-064-SD 

06/05/2001 

O in to 1 in 

449 

5010 

540 

17 6 

3890JL 

076U 

0598 

2958 

087U 

006U 

281 

127 

0 

15 

85 

0 

TS009 

TR-063-SD 

06/0412001 

Ointo3in 

15.9 

9140 

482 

24.9 

3770 

0.78U 

0 508 

3728 

0.89U 

0.06U 

32.9 

688 

0 

100 

0 

0 

TS010 TS011 TS012 TS013 

TR-065-SD TR-066-SD TR-068-SD TR-067-SD 

06/04/2001 06/05/2001 06/03/2001 06/04/2001 

0 in to 3 in 0 in to 2 in O 1n to 3 in o in to 4 in 

5.6 534 14 8 64 
2700 6800 6740 3290 

170 652 249 122 

108 202 20 6 14 3 

8308JL 3180JL 2720 818 B 

3.6 0 82U 0 81 u 1 1 u 
036U 0.538 0 608 0 27 u 
411 8 3708 3768 341 BU 

1.7U 094U 0 93U 13U 

0 11 u 006U 0.06U 0 08U 

928 32 8 28 8 13 68 

30 9 81 8 71 0 35 2 

20 0 0 0 

80 10 40 75 

0 80 60 25 

0 10 0 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS014 TS015 TS016 TS017 TS018 TS019 

Sample ID: TR-069-SD TR-070-50 TR-071-SD TR-072-SO TR-073-SD TR-074-SD 

Sample Date: 06/04/2001 06/0312001 06/05/2001 06/0512001 06/06/2001 061061200, 

Constituent Depth (feet): 0 In to 3 In 01nto2in O In to 1 In O In to 1 In Ointo1m O in to 2 in 

Semi-Volatile Organic Compounds (ug/kg) 

8enzyl Butyl Phthalate 

81s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE} 

4,4'-DDT (p,p'-DOT} 

Alpha-chlordane 

Beta-BHC 

Endnn _ .. 
Endnn Aldehyde 

Methoxychlor 

.PC8-1254 (Aroclor 1254) 

PC8-1260 (Aroclor 1260} 

lnorganlcs (Total) (mg/kg) 

Aluminum 5890 5940 5600 11800 10800 6920 

Antimony 1.4U 1 5UJK 0 968UJK 1 08JL 0 71 UJK 0 66UJK 

Arsenic 2.88 9.5U 10 3.8 33 38 

Ban um 144 9088 68.9 139 120 71 3 

8erylllum 0348 0.288 0.288 0.588 0 51 8 0 298 

Cadmium 014U 0158 007U 007U 007U 0 07U 

Calcium 168000 8190 3720JK 4650JK 16100JK 10800JK 

Chromium 14 1 20 8 12 2 21.8 23 6 17 1 

Cobalt 358 608 4.28 658 608 558 

Copper 11 9 15 6JL 18.0JL 17 1 JL 19 1 JL 14 1 JL 

Iron 8310JK 14200 10800 16200 15700 15000 

A blank cell md1ca\es analysis was no\ performed or \he 
resull was rejected during anafy51s 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth-{ feet): 

lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 
-
Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size(%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell 1nd1ca1es analysis was nol performed or lhe 
result was reiected during analysis 

TS014 

TR-069-SD 

06/04/2001 

O in to 3 In 

58 

4500 

292 

1148 

15808JL 

1.68 

0 37U 

4728 

1.8U 

0.12U 

14 88 

307 

0 

90 

10 

0 

TS015 

TR-070-SD 

06/03/2001 

O in to 2 In 

80 

3890 

1130 

15 38 

10908 

1.7U 

0.528 

5448 

2.0U 

0.12U 

211 B 

469 

0 

60 

40 

0 

TS016 TS017 TS018 ' TS019 

TR-071-SD TR-072-SD TR-073-SD TR-074-SD 

06/0512001 06/05/2001 06/06/2001 06/06/2001 

Omto11n 0 in to 1 In Omto1m Om to 2 in 

102JH 17.3JH 11 7 JH 8 4JH 

2930 4900 7110 4930 

284 438 397 297 

12 4 17.5 17 7 23 8 

1420 3110 3420 1730 

0.74U 0 76U o aou 0 75U 

0328 0.498 0 348 0 398 

2048 2608 2958 1988 

085U 087U 0 92U 0 86U 

006U 006U 0 06U 0 06U 

191 
' 25 8 264 18 9 

45.6 64 1 60 6 43 9 

0 0 0 20 

50 20 10 65 

50 80 80 15 

1 < 0 10 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS020 TS021 TS022 TS023 TS024 TS025 

Sample ID: TR-07S-SD TR-076-SD TR-077-SD TR-078-SD TR-079-SD TR-080-SD 

Sample Date: 06/03/2001 06/0312001 06/0612001 06/06/2001 06/06/2001 06/06/2001 

Constituent Depth (feet): 0 m to 2 Sm O In to 1 Sin Olnto21n O In to 1.Sln 0 m to 3 m 0 m to 51n 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

81s(2-ethylhexyl) Phthalate 

Pestlcldas/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) sou 
4,4'-DDT (p,p'-DDT) sou 
Alpha-chlordane 26U 
Beta-BHC 26U 
Endrrn sou 
Endrrn Aldehyde sou 
Methoxychlor 26U 

PCB-1254 (Aroclor 1254) sou 
PCB-1260 (Aroclor 1260) sou 

lnorganlcs (Total) (mg/kg) 

Alu mm um 6450 11400 7770 10100 13400 9340 

Antimony 2 18JL 0 84BJL 1 S8JL 1 3UJK 1 1 BUJK 1 1 BUJK 

Arsenic 448U 66 358 S3 49 45 

Barr um 7868 146 173 201 143 74 5 

Beryllium 0358 OS88 0378 0 558 0 708 0 41 B 

Cadmium 0.15U 0.298 0138 0.13U 0 06U 006U 

Calcium 10900 13300 34300JK 83500JK 5340JK 3400JK 

Chromium 17 6 26 8 20 9 23 6 35 1 20 s 
Cobalt 348 758 5.38 718 10 8 69B 

Copper 12 9JL 23 3JL 13 4JL 21.1 JL 26 7 JL 16 9JL 

Iron 9740 19300 13800 16200 24100 16100 

A blank eell 1nd1cales analysis was not performed or the 
resull waa reiected during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size ("lo) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell Indicates analysos was not performed or the 
result was reiected during analys1a 

TS020 

TR-075-SD 

06/03/2001 

O In to 2 5m 

85 

3070 

291 

10 28 

13008 

2.2BJH 

040U 

4808U 

20U 

0.12U 

16 28 

50 2 

0 

10 

50 

40 

TS021 

TR-076-SD 

06/03/2001 

Omto1.5in 

24.9 

7320 

439 

24 7 

2980 

071 u 
0638 

3378 

0.82U 

0.05U 

40.6 

110 

0 

20 

55 

25 

TS022 TS023 TS024 TS025 

TR-077-SD TR-078-SD TR-079-SD TR-080-SD 

06/06/2001 06/06/2001 06/06/2001 06/06/2001 

0 In to 2 m Ointo15m Omto3m Otnto5m 

86JH 11.0JH 14 7 JH 16 8JH 

4150 7170 7090 4660 

363 414 594 359 

19.8 21 1 31 9 19 6 

14308 2580 3950 1900 

1.3U 14U 072U 0 72U 

0.388 0 368 0788 0 498 

3788 4768 1978 188 8 

15U 1.7U 083U 0 83U 

0.09U 011U 0 05U 0 05U 

27 5 31.8 36 9 24 6 

63 1 77.1 82 8 68 8 

20400 

0 0 1 < 0 

60 10 30 65 

30 90 65 35 

10 1 < 5< 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS026 TS027 TS028 TS029 TS030 TS031 

Sample ID: TR-081-SD TR-082-SD TR-083-SD TR-084-SD TR-085-SD TR-086-SD 

Sample Date. 06/0312001 06/04/2001 06/0612001 06/03/2001 06/06/2001 06/06/2001 

Constituent Depth (feet): 0 ln to 2 ln Olnto3ln Olnto2ln Olnto1ln 0 In to 1 5m 0 m to 8 m 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

81s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 45U 
4,4'-DDT (p,p'-DDT) 10 JL 

Alpha-chlordane 23U 

Beta-8HC 23U 

Endnn 45U 

Endnn Aldehyde 45U 

Methoxychlor 23U 

PCB-1254 (Aroclor 1254) 45U 

PC8-1260 (Aroclor 1260) 45U 

lnorganlcs (Total) (mg/kg) 

Aluminum 4500 8890 8550 6760 6090 3010 

Antimony 11 UJK 148 1.78JL 0 738JL 0 67UJK 4 98JL 

Arsenic 31 BU 4.1 72 57U 42 58 

8anum 461 B 160 164 74 5 59 4 72 5 

Beryllium 0.258 0448 0.39B 0236 0 276 0 138 

Cadmium 0 11 u 0.15B 016U 13.1 0176 24 

Calcium 2340 7610 22800JK 136000 4500JK 7750JK 

Chromium 76 14.8 18 6 11.7 13 4 52 

Cobalt 19B 6.0B 7.1 B 436 446 228 

Copper 3.76JL 14 5 21 8JL 18 6JL 13 4JL 11 8 JL 

Iron 6280 12600JK 16300 12100 11000 5420 

A blank c:ell 1nd1cates analysis wes not performed or the 
result was reiectad during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sliver 

Sodium 

Thal hum 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size ("lo) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell indicates anatys1s was not performed or the 
rasutt was rejecled dunno analysis 

TS026 

TR-081-SD 

06/03/2001 

O in to 2 in 

3.1 

16708 

106 

518 

8688 

1.2U 

0.328 

3588U 

14U 

008U 

9.18 

21.4 

10 

40 

50 

0 

TS027 

TR-082-SD 

06/04/2001 

0 In to 3 In 

16.7 

3650 

2020 

14.48 

17908JL 

2.2 

0.598 

3348 

1.4U 

009U 

207 

62.5 

0 

35 

65 

0 

TS028 TS029 TS030 TS031 

TR-083-SD TR-084-SD TR-085-SD TR-086-SD 

06/06/2001 06/03/2001 06/06/2001 06/06/2001 

Olnto21n 0 In to 1 In 0 In to 1 Sin 0 in to 8 in 

18 3JH 17 9 8 6JH 115JH 

4510 4870 3200 1450 

1010 183 285 157 

22 1 456 13 7 688 

16808 1110 8 10508 12808 

18U 076U 0 76U 1 4 

0.558 0228 0 31 8 0 258 

4278 2538 1688 2288 

2.1 u 0.87U 088U 11 u 
013U 0.06U 006U 0138 

2258 2go 17 8 888 

90.4 727 54 7 180 

328000 

0 40 0 0 

60 30 65 100 

40 30 20 0 

1 < 1 < 15 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS032 TS033 TS034 TS035 TS036 TS037 

Sample ID: TR-087-SD TR-08~0 TR-089-SO TR-128-SD TR-129-SD TR-090-SD 

Sample Date: 06/07/2001 06/03/2001 06/07/2001 06/09/2001 06/09/2001 06/04/2001 

Constituent Depth (feet): o in to 2 in Ointo2in 0 in to 3 In O In to 4 In 0 rn to 6 rn 0 rn to 4 in 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs {uglkg) 

4,4'-DDE (p,p'-DDE) 36U 
4,4'-DDT (p,p'-DDT) 36U 
Alpha-chlordane 19U 
Beta-BHC 19U 
Endnn 36U \ f'i 

Endnn Aldehyde 36U ---------
Methoxychlor 19U 

PCB-1254 (Aroclor 1254) 36U 

PCB-1260 (Aroclor 1260) 36U 

lnorganlcs (Total) (mg/kg) 

Aluminum 6880 12200 4270 8030 20000 5Q10 

Antimony 069UJK 34UJK 0.67UJK 0.82UJK 0 67UJK 106 

Arsenic 4.6 8.5BU 1.78 6 4JL 5 5JL 32 

Barium 73 1 1888 50.1 163 301 45 1 

Beryllium 0338 0.648 0228 0.358 098B 0 27B 

Cadmium 007U 0.948 007U 0.338 0 208 0 478 

Calcium 17800JK 23100 9770JK 151000 7790 5320 

Chromium 12 0 16.3 96 15 8 40 1 10 3 

Cobalt 5.08 4.98 3.1 8 5.28 14 1 308 

Copper 15 8JL 21 7BJL 7.9JL 17 9JL 39 9JL 83 

Iron 13700 14600 8030 12300 27800 7960JK 

A blank cell 1nd1ca\es analysis was no\ performed or lhe 
reaull wat re)8Cled dunng analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size(%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell lnd1cates analysis was nol performed or the 
result was rejacled during analy11s 

TS032 

TR-087-SD 

06/0712001 

0 m to 2 In 

8.8JH 

3760 

251 

16.7 

1200 

0.78U 

041 8 

1898 

090U 

0.06U 

17 2 

53 0 

5 

80 

15 

0 

TS033 

TR-088-SD 

06/03/2001 

O In to 2 In 

14.5 

38608 

548 

17.48 

17408 

4.88JH 

0.91 u 
10108U 

44U 

027U 

24 78 

95 8 

0 

10 

80 

10 

TS034 TS035 TS036 TS037 

TR-089-SD TR-128-SD TR-129-SD TR-090-SD 

06/07/2001 06/09/2001 06/09/2001 06/04/2001 

O In to 3 In Olnto41n 0 In to 6 m Om to 4 in 

5.1 JH 12.2JL 37 3JL 23 7 
3170 4860 8670 2150 

194 348 836 213 
9.3 18.0 38 4 798 
9448 1620 6120 1100 JL 

0.76U 1 5 0 76U 0 74U 

0.188 0268 0998 0 388 

1828 2998 2798 181 8 

0.87U 11 u 0 87U 0 84 u 
0.06U 007U 006U 005U 

14.0 206 44 8 13 7 

33 6 61.2 120 67 7 

35000 

' 

0 1 < 1 < 0 

100 60 5 100 

0 35 65 0 

0 5< 30 0 

SDDDL 1SD.08F - CHSTdtFT frx 12/13/2001 Page 30 of 60 



Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS038 TS039 TS040 TS041 TS042 TS043 

Sample ID: TR-091-SD TR-093-SD TR-094-SD TR-095-SD TR-096-SD TR-097-SD 

Sample Date: 06/0412001 06/0712001 06/07/2001 06/0712001 06/07/2001 0610412001 

Constituent Depth (feet): 0 in to 3 in Omto2in 0 in to 3 in 0 in to 2 In Omto1m om to 4 m 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 35U 
4,4'-DDT (p,p'-DDT) 35U 
Alpha-chlordane 18U 

Beta-BHC 18U 

Endnn 35U ,., 
Endnn Aldehyde 35U 

Methoxychlor 18U 

PCB-1254 (Aroclor 1254) 35U 

PCB-1260 (Aroclor 1260) 35U 

lnorganlcs (Total) (mg/kg) 

Aluminum 14800 4430 5120 5610 8280 3500 

Antimony 1.6BJL 0.84UJK 0 81 BJL 0.86UJK 2 6BUJK ·1 1 BJL 

Arsenic 19 3 1.48 24 35 56 29U 

Banum 315 4338 51 5 54.7B 153 3038 

Beryllium 0.71 B 0.21 B 0.238 0.288 0 39B 0 168 

Cadmium 0748 0.08U 0.06U 009U 0.70B 20 

Calcium 6750 6760JK 9240 3690JK 61100JK 1780 

Chromium 35.1 88 94 12 8 11 4 6 1 

Cobalt 13.5 2.28 3.08 38B 528 178 

Copper 39.6JL 6.5BJL 7.9JL 96JL 18 7 JL 5 5JL 

Iron 30100 7670 8670 10800 12800 5010 

A blank cell lnd1cates analysis was not performed or \he 
resull was reJ~Bd during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank call 1nd1cates analysis was not perfonnad or the 
resull was re1ected dunng analysis 

TS038 

TR-091-SD 

06/0412001 

0 In to 3 In 

95 6 

6710 

803 

41.6 

3920 

074U 

108 

2598 

0.85U 

0 11 

48 5 

147 

43600 

10 

70 

20 

0 

TS039 

TR-093-SD 

06/07/2001 

0 In to 2 In 

51 JH 

2650' 

152 

6.98 

7918 

095U 

0.258 

2458 

1.1 u 
007U 

19.2 

46.4 

5 

95 

0 

0 

TS040 TS041 TS042 TS043 

TR-094-SD TR-095-SD TR-096-SD TR-097-SD 

06/0712001 06/0712001 06107/2001 0610412001 

O In to 3 in O In to 2 In 0 in to 1 in 0 1n to 4 m 

6.7JL 5.6JH 11 5JH 34 9 
4470 3320 4950 1240 

146 326 235 670 

8.28 11.38 18 38 388 

1180 10708 16208 5958 
072U 0 97U 27 0 74U 
0378U 0.308 0 41 8 0 288 

2128U 2218 4538 2198U 

0.82U 1.1 u 18U 0 84U 

0.05U 007U 0 12U 005U 

14.4 18 1 24 4 928 

37.3 35.0 994 739 

0 0 0 0 

100 60 50 70 

0 40 50 30 

0 0 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS044 TS045 TS046 TS047 TS048 TS049 

Sample ID: TR-104-SD TR-105-SD TR-106-SD TR-107-SD TR-098-SD TR-099-SD 

Sample Date: 06/06/2001 06/04/2001 06/0412001 06/0412001 06/04/2001 06/07/2001 

Constituent Depth (feet): 0 m to 4 In 01n to 7 In 0 In to 1 Sin 0 in to 2 in 0 in to 2 m Om to 2 m 

Semi-Volatile Organic Compounds (ug/kg) 

8enzyl Butyl Phthalate 

81s(2-ethylhexyl) Phthalate 

Pest1cides/PC8s (ug/kg) 

4,4'-DDE (p,p'-DDE) 1 7 JQ 42U 6.1 u 63U 38U 
4,4'-DDT (p,p'-DDT) 38U 4.2U 3 5JQ 63U 38U 
Alpha-chlordane 20U 22U 3.1 u 33U 19U 
8eta-8HC 20U 22U 31U 3.3U 19U 
Endnn 38U 4.2U 61U 63U 38U 

Endnn Aldehyde 38U 42U 61U 63U 38U 

Methoxychlor 20U 22U 31 u 33U 19U 

PCB-1254 (Aroclor 1254) 38U 42U 61 u 63U 38U 

PC8-1260 (Aroclor 1260) 38U 42U 61 u 63U 38U 

lnorganlcs (Total) (mg/kg) 

Alum mum 8460 7050 11700 8700 1550 3870 

Antimony 0.73UJK 1.1 8JL 228JL 12U 076U 0 63UJK 

Arsenic 5.9JL 5.3U 96U 39BU 148U 17B 

Barium 145 202 101 132 978 33 58 

Beryllium 0338 0.288 0458 0468 010B 0 238 

Cadmium 0 588 0.518 0.14U 012U 000u 006U 

Calcium 98700 152000 43400 10900 1150B 2440JK 

Chromium 13 0 10.5 24 7 12.8 20B 59 

Cobalt 468 39B 10.4B 508 0 538 218 

Copper 17.5JL 21.2JL 26.8JL 104 218 9 9JL 

Iron 11900 10100 23400 14000JK 3220JK 5980 

A blank cell lnd1cates analysis was not performed or the 
resull we1 re1ected dunng analys11 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank call 1nd1cates analysis was not perfonned or lhe 
re11Ull W88 releeted during analysis 

TS044 

TR-104-SD 

06/06/2001 

0 m to 4 In 

17 9JL 

6770 

257 

14.3 

1640 

1 7 

0438 

2878 

094U 

006U 

237 

92 3 

44700 

0 

90 

10 

0 

TS045 

TR-105-SD 

06/04/2001 

Olnto71n' 

12.4 

3310 

431 

12.6 

1540 

1.18JH 

0.308 

3458 

1.0U 

0.06U 

17.4 

68.2 

48200 

5< 

90 

5 

TS046 TS047 TS048 TS049 

TR-106-SD TR-107-SD TR-098-SD TR-099-SD 

06/04/2001 06/04/2001 06/04/2001 06/07/2001 

Om to 1.51n O In to 2 In Omto2m 0 m to 2 m 

13 2 11 0 1 2 6 8JH 
7910 4850 646B 1780 
372 390 47 4 126 
24.1 11.8B 12B 51B 
17008 1390BJL 422BJL 7906 

1.6U 1.3U 0 86U 0 72U 
0738 0658 0 20U 0 17U 
4798U 391 8 209B 169 B 
1.9U 1.5U 099U 0 83U 

0.21 B 0.10U 006U 0 05U 

40.9 21.3 548 12 6 

71.9 57.3 75 23 2 

23100 20300 1000U 

1< 1 20 0 

40 15 80 100 

60 40 1 < 0 

0 44 0 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS050 TS051 TS052 TS053 TS054 TS055 

Sample ID: TR-125-SD TR-100-SO TR-101-SD TR-102-SD TR-103-SD TR-108-SD 

Sample Date: 06/09/2001 06/07/2001 06/0712001 06/07/2001 06/07/2001 06/04/2001 

Constituent Depth (feet): 0 rn to 3 In 01nto31n O In to 4 rn 0 In to 2 In o rn to 2 1n 0 rn to 1 rn 

Semi-Volatile Organic Compounds (uglkgl 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 

4,4'-DDT (p,p'-DDT) 

Alpha-chlordane J 
Beta-BHC 

Endnn 

Endnn Aldehyde 

Methoxychlor 

PCB-1254 (Aroclor 1254) 

PCB-1260 (Aroclor 1260) 

lnorganlcs (Total) (mg/kg) 

Aluminum 3760 8560 2040 3080 3670 3740 
{ 

Antimony 11 BUJK 0.918JL 0.66UJK 0.70UJK 0 60UJK 0 88U 

Arsenic 1.1 u 2.1 B 178 1.58 128 286U 

Ban um 2598 87.4 36.88 2588 424 72 2 

Berylhum 0158 041 B 0.148 0.208 0 228 0 236 

Cadmium o.o8u 0568 0.o7U O.o7U 006U 009U 

Calcium 1850 10100 2490JK 1420 2470 13800 

Chromium 94 21 5 3.9 59 84 99 

Cobalt 198 468 198 198 378 266 

Copper 13 6JL 27 OJL 6 7 JL 6 4JL 7 3JL 576 

Iron 5970 11200 5480 5700 6800 7270JK 

A blank cell indicates analysis was not performed or the 
result was reieded during analys11 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size(%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell indicates analysis was not performed or lhe 
result waa ra1aclad dunng analysis 

TS050 

TR-125-SD 

06/09/2001 

O in to 3 in 

5.8JL 

1920 

77.5 

588 

5768 

0 91 u 
0.458U 

3038U 

10U 

007U 

10 68 

20 7 

1 < 

70 

20 

10 

TS051 

TR-100-SD 

06/07/2001 

0 in to 3 in 

34.0JL 

3580 

338 

12.3 

1870 

138 

0.608U 

2558U 

1.0U 

007U 

224 

65.8 

0 

70 

30 

0 

TS052 TS053 TS054 TS055 

TR-101-SD TR-102-SD TR-103-SD TR-108-SD 

06/0712001 06/07/2001 06/07/2001 06/04/2001 

0 in to 4 in 0 in to 2 in Omto2m 0 in to 1 1n 

84JH 3.9JL 6 OJL 39 
1210 1430 2440 2310 
449 109 243 288 
388 488 84 758 

581 8 7928 1120 937 BJL 
075U 079U 068U 10U 
018U 0238U 0 388U 0 348 

1398 1788U 1938U 3158 

0.86U 0.91 u 0 79U 1 1 u 
006U 006U 005U 0 07U 

678 1078 12 8 12 0 8 

17.5 15 8 224 24 8 

0 0 0 0 

100 85 100 90 

0 15 0 5 

0 0 0 5 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID. TS056 TS057 TS058 TS059 TS060 TS061 

Sample ID: TR-109-SD TR-110-SD TR-111-SD TR-112-SD TR-113-SD TR-123-SD 

Sample Date: 06/06/2001 06/06/2001 06/06/2001 06/09/2001 06/06/2001 06/06/2001 

Constituent Depth (feet): 0 m to 1.5in O In to 3 In 0 in to 4 in 0 In to 5 in 0 m to 1 m 0 m to 3 m 

Semi-Volatile Organic Compounds (ug/kg) 

6enzyl Butyl Phthalate 

61s(2-ethylhexyl) Phthalate 

Pestlcides/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 39U 41U 
4,4'-00T (p,p'-DDT) 39U 41U 
Alpha-chlordane 20U 2.1 u 
6eta-BHC 20U 2.1 u 
Endnn 39U 4.1 u 
Endrm Aldehyde 3.9U 4.1 u 
Methoxychlor 20U 21 u 
PC6-1254 (Aroclor 1254) 39U 41 u 
PCB-1260 (Aroclor 1260) 39U 41 u .. 

lnorganlcs (Total) (mg/kg) 

Alum mum 5370 4340 1210 4410 8190 8100 

Antimony 0 74UJK 0.78UJK 0.84UJK 0.918UJK 1 08JL 1 9BUJK 

Arsenic 4.3JL 4.5JL 11 UJK 1.48 25 5 30 0 

Banum 114 71.2 11 OB 574 75 4 110 

Beryllium 0.21 B 0.11 B 0076 0.228 0 348 0 458 

Cadmium 007U 008U 008U o.oau 006U 2 1 

Calcium 161000 82800 9108 22800 16700 10800JK 

Chromium 9"3 9.5 1.68 15 8 31 4 16 1 

Cobalt 348 2.78 0.608 2.58 706 936 

Copper 12 2JL 7 5JL 1 7BJL 8.2JL 15 6JL 29 9JL 

Iron 8940 11300 2040 8030 17300 19500 

A blank cell indicates analysis was not performed or the 
result was reiected during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank call Indicates analys11 was not performed or the 
result was reiected during analysis 

TS056 

TR-109-50 

06/06/2001 

0 m to 1.Sln 

SOJL 

4540 

220 

968 

11708 

084U 

020U 

2748 

0.96U 

006U 

12 8 

55.5 

33200 

0 

80 

20 

0 

TS057 

TR-110-SD 

06/0612001 

O In to 3 In 

4 7 JL 

3740 

172 

9.58 

6078 

1.18 

0.218 

2018 

10U 

006U 

12.88 

34.4 

1310 

0 

80 

20 

0 

TS058 TS059 TS060 TS061 

TR-111-SD TR-112-SD TR-113-SD TR-123-SD 

06/0612001 06/09/2001 06/06/2001 06/06/2001 

Olnto4m O In to 5 In 0 m to 1 m o in to 3 in 

1 SUJK 6 SJL 7 SJL 18 OJH 

5698 2780 5960 4530 

64.4 134 296 599 

128 7.48 28 4 24 9 

2988 7678 1020 1390 

095U 0.928 069U 0 76U 

022U 034BU 060BU 0 648 

2038 254BU 216BU 1888 

1.1 u 10U 0 79U 0 87U 

0.o7U 007U 005U 006U 

3.48 13.3 280 25 7 

7.0 32.2 556 540 

0 10 15 5 

100 70 75 90 

0 10 10 5 

0 10 0 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS062 TS063 TS064 TS065 TS066 TS067 

Sample ID: TR-124-SD TR-126-SD TR-037-SD TR-038-SD TR-039-SD TR-114-SD 

Sample Date: 06/06/2001 06/0812001 06/0812001 06/08/2001 06/08/2001 06/05/2001 

Constituent Depth (feet): 0 In to 7 In Ornto41n 0 In to 3 5rn 0 In to 1 In 0 rn to 1 5rn o in to 2 in 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 3.4U 42U 3.8U 41U 
4,4'-0DT (p,p'-DDT) 3.4U 4.2U 3.8U 

! 
41U --~[ Alpha-chlordane 1.7U 2.2U 19U 21U 

Beta-BHC 1.7U 2.2U 19U 21U 
_, 

I Endnn 3.4U 4.2U 38U 41U -. 
Endnn Aldehyde 3.4U 42U 38U 41U 

Methoxychlor 17U 22U 19U 21 u 
PCB-1254 (Aroclor 1254) 34U 42U 38U 41 u 
PCB-1260 (Aroclor 1260) 34U 42U 38U 41 u 

lnorganlcs (Total) (mg/kg) 

Aluminum 2600 6790 5210 10300 7350 1900 

Antimony 0 78UJK 0.61 BUJK 0 79UJK 1.5BUJK 2 5BUJK 0 81 u 
Arsenic 2 58JL 92 5 (IJL 10 7 21U 138 

Banum 4028 734 156 124 167 11 5 B 

Beryllium 0128 0.238 0188 0.458 0 348 0 128 

Cadmium 008U 0.06U 0.398 0.888 0 508 0 08U 

Calcium 3960 33400 174000 12500 106000 1790 

Chromium 65 176 11 2 20.1 21 4 32 

Cobalt 178 568 408 7.98 4.6B 0 91 B 

Copper 508JL 22.0JL 14.3JL 30 OJL 19 4JL 178 

Iron 5240 16500 9450 18600 13200 3370JK 

A blank cell 111d1cates analy&1s was not perionned or the 
result was re19c;ted during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thalllum 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters . 

Total Organic Carbon (mg/kg) 

Grain Size(%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Ctay 

A blank call llldlcalea analysot was nol performed or Iha 
result was rejected dunng analysts 

TS062 

TR-124-SD 

06/06/2001 

0 ln to 7 In 

5.1 JL 

1680 

129 

498 

5328 

0 88U 

0 248 

2108 

1.0U 

007U 

908 

20 2 

0 

90 

0 

10 

TS063 

TR-126-SD 

06/08/2001 

Omto41n 

8.5JL 

7750 

250 

17.9 

1160 

0.68U 

0.738U 

2828 

0.78U 

005U 

30.7 

50.5 

6020 

2 

98 

0 

0 

TS064 TS065 TS066 TS067 

TR-037-SO TR-038-SD TR-039-50 TR-114-SD 

06/08/2001 06/08/2001 06/08/2001 06/05/2001 

O in to 3 Sm O In to 1 ln 0 in to 1 5m Om to 2 m 

28.7 JL 65 5JL 20 6JL 18U 

4080 5340 6700 1620 

293 421 167 56 7 

11 3 19 2 15 1 B 23B 

8248 2860 17608 431 BJL 

089U 080U 38 0 92U 

0.21 u 0868U 0568U 0 22U 

2758 2658U 5628U 222B 

1.0U 092U 21U 1 1 u 
007U 005U 013U 0 07U 

11.48 283 20 1 B 538 

52.0 123 102 76 

15800 45400 2040 

5 1 < 0 10 

75 60 40 90 

20 40 55-60 0 

1 < 1 < 5< 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID. TS068 TS069 TS070 TS071 TS072 TS073 

Sample ID: TR-115-SD TR-119-SO TR-116-SD TR-117-SD TR-118-SD TR-120-SD 

Sample Date: 06/06/2001 06/05/2001 06/0512001 06/05/2001 06/05/2001 06/05/2001 

Constituent Depth (feet): 0 In to 1 In om to 3 In 0 In to 8 in o In to 2 m 0 m to 3 m 0 m to 3 1n 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 35U 
4,4'-DDT (p,p'-DDT) 35U 
Alpha-chlordane 0 89JQ 
Beta-BHC 18U 
Endnn 35U 
Endnn Aldehyde 064JQ 

Methoxychlor 18U 

PC6-1254 (Aroclor 1254) 35U 

PC6-1260 (Aroclor 1260) 35U ,<• 

lnorganlcs (Total) (mg/kg) 

Aluminum 7960 6430 5530 7360 5870 4190 

Antimony 1 06JL 089U 1.58 168 178 0 82U 

Arsenic 14 9JL 40 14.2 42 5 17 9 2 56U 

Banum 116 4948 734 153 106 31 86 

Beryllium 0428 0388 0368 041 B 0 378 0 258 

Cadmium 006U 009U 0.668 007U 0 128 o o8u 

Calcium 21000 2280 3720 25400 47900 12400 

Chromium 21.1 13 6 13.3 21 5 12 6 84 

Cobalt 798 4.08 588 888 748 248 

Copper 28 8JL 8.8 206 490 590 566 

Iron 25000 12900JK 18900JK 27400JK 22200JK 6660JK 

A blank c:ell lnd1cates analysis was not performed or the 
result was ra1ected during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selemum 

Silver 

Sodium 

Thalhum 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Orgamc Carbon (mg/kg) 

Gram Size(%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell lnd1catas analys1& was nol performed or the 
resull was re1ected during analysis 

TS068 

TR-115-SD 

06/06/2001 

O in to 1 in 

14 2JL 

5170 

452 

24.1 

1210 

0788 

0778 

1648 

082U 

005U 

33.0 

78 5 

10 

75 

15 

0 

TS069 

TR-119-SD 

06/05/2001 

o in to 3 In 

7.1 

3640 

191 

13.3 

9108JL 

10U 

0478 

2198 

12U 

008U 

24.7 

34 5 

5 

95 

0 

0 

TS070 TS071 TS072 TS073 

TR-116-SD TR-117-SD TR-118-SD TR-120-SD 

06/05/2001 06/05/2001 06/05/2001 06/05/2001 

0 In to 8 in 0 in to 2 in O in to 3 1n 0 in to 3 in 

62.2 14.7 11 2 34 
2710 4570 5210 6860 

230 602 495 140 

14 8 31 9 21 9 638 

1330JL 1230 JL 812 8JL 741 8JL 

1 2 108 0 71 u 0 958 

0638 0788 0 51 8 0 268 

2008 1828 1788 261 8 

093U 118 0 81 u 1 1 u 
0088 0.05U 005U 0 07U 

25.5 35.1 24 8 10 2 8 

83 8 59 7 760 16 8 

10700 

0 0 10 0 

90 85 90 100 

10 15 0 0 

0 0 0 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS074 TS075 TS076 TS077 TS078 TS079 

Sample ID: TR-121-SD TR-122-SD TR-001-SD TR-002-SD TR-005-SD TR-004-SD 

Sample Date: 06/05/2001 06/05/2001 0512112001 05122/2001 05/22/2001 05/22/2001 

Constituent Depth (feet): 0 in to 5 In o in to 2 in O In to 1 In Olnto1in Ointo1in O in to 1 in 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

81s(2-ethylhexyl} Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 46U 
4,4'-DDT (p,p'-DDT} 46U 
Alpha-chlordane 24U 

Beta-BHC 2.4U 

Endnn 4.6U 

Endnn Aldehyde 4.6U 

Methoxychlor 24U 

PCB-1254 (Aroclor 1254) 46U 

PCB-1260 (Aroclor 1260) 46U 

lnorganlcs (Total) (mg/kg) 

Aluminum 2840 4530 7070JL 7770JL 9190JL 8750JL 

Antimony 079U 0 87UJK 1 OBJL 94BJL 3 3BJL 3 48JL 

Arsenic 1 68U 1.48 3 2JH 25 4JH 54 OJH 23 5JH 

Ban um 33.68 4268 74.SJK 406JK 183JK 128JK 

Beryllium 0168 0308 0328 0308 0458 0 36B 

Cadmium oo8u 0.09U 0868 15.3 2 1 25 

Calcium 43700 2870JK 6540JL 17500JL 5390JL 24100JL 

Chromium 62 131 144JL 12 5JL 12 4JL 14 5 JL 

Cobalt 1.58 318 428JL 5.48JL 81 8JL 6 4 BJL 

Copper 358 7.3JL 11.2 33.5 31 4 30 3 

Iron 4650JK 9730 11600JL 15300JL 22700JL 17500JL 

A blank cell lnd1ca\es analysis was not performed or the 
result was rejected during analy11s 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Sl:z:e (%) 

Percent Gravel 

Percent Sand 

Percent Slit 

Percent Clay 

A blank cell 1nd1celes analysis was no! performed or !he 
result was re1ected during analysis 

TS074 

TR-121-SD 

06/05/2001 

0 In to 5 in 

23 

4080 

110 

446 

4196JL 

089U 

021 u 
242B 

' 

10U 

007U 

816 

12 4 

15 

75 

10 

0 

TS075 

TR-122-SD 

06/0512001 

O In to 2 In 

3 9JH 

2860 

151 

876 

7146 

099U 

0256 

2646 

11U 

0.07U 

208 

24.5 

2850 

0 

100 

0 

0 

TS076 TS077 TS078 TS079 

TR-001-SD TR-002-SD TR-005-SD TR-004-SD 

0512112001 0512212001 05/2212001 05/22/2001 

0 In to 1 In 0 In to 1 In 0 in to 1 In 0 in to 1 in 

47.4JL 603JL 85 5JL 107 JL 

3390JL 4520JL 3860JL 6170JL 

190JL 997 JL 716JL 659JL 

11 6 14 2 17 6 17 8 

1710JL 2020JL 2820JL 1870JL 

0.69U 166 1 5 30 

0306 0666 062B 0 55B . 1686 260B 154B 222B 

0.79U 13U 0 83U 1 OUJK 

0.14 022 0 05U 0 098 

19.7 JL 231 JL 27 3JL 21 9JL 

78.1 585 146 202 

0 0 15 15 

20 33 50 50 ~ 

40 67 35 35 

20 0 0 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS080 TS081 TS082 TS083 TS084 TS085 

Sample ID: TR-006-SD TR-007-SD TR-008-SD TR-009-SD TR-010-SD TR-011-SD 

Sample Date: 05122/2001 0512212001 0512212001 05/23/2001 05/2312001 0512312001 

Constituent Depth (feet). 0 In to 1 In Omto11n 0 In to 1 In O In to 2 in Ointo2in O in to O 51n 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 

4,4'-DDT (p,p'-ODT) 

Alpha-chlordane 
- -

Beta-BHC 

Endnn 

Endnn Aldehyde 

Methoxychlor 

PCB-1254 (Aroclor 1254) 

PCB-1260 (Aroclor 1260) 

lnorganlcs (Total) (mg/kg) 

Aluminum 6080JL 5770JL 5650JL 6290JL 3350JL 3510JL 

Antimony 1 8BJL 2.6BJL 2 48JL 3 58JL 0 61 UJK ., 1 3BJL 

Arsenic 9 8JH 31U 63JH 4.1 JH 1 88JH 6 2JH 

Banum 130JK 1148JK 152JK 115JK 37 7 8JK 72 9JK 

8erylhum 0 21 8 0.238 0.248 0258 0 168 0138 

Cadmium 0238 1.46 24 84 0076 0 328 

Calcium 102000JL 59900JL 82600JL 34300JL 1780JL 19500 JL 

Chromium 16 7 JL 13 8JL 12 OJL 14.1 JL 6 8JL 10 2JL 

Cobalt 58BJL 31 BJL 3.9BJL 348JL 24BJL 2 1 BJL 

Copper 15.5 27.9 18.9 41 3 55 10 1 

Iron 12700JL 9180JL 9040JL 10700JL 6340JL 9260JL 

A blank cell 1nd1cales analysis was nol performed or the 
result wa1 reiected during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size ("lo) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell 1nd1cates analysis was not performed or the 
result wes reieded dunng analysis 

TS080 

TR-006-SD 

05/22/2001 

0 in to 1 In 

13 8JL 

5740JL 

340JL 

18 8 

10708JL 

22 

0 31 u 
3808 

1.5UJK 

0.09U 

17 9 BJL 

794 

0 

60 

30 

10 

TS081 

TR-007-SD 

05/22/2001 

0 In to 1 In 

54 3JL 

6130JL 

133JL 

19 38 

15408JL 

5.0 

061U 

611 8 

30UJK 

019U 

14.98JL 

117 

0 

30 

60 

10 

TS082 TS083 TS084 TS085 

TR-008-SD TR-009-SD TR-010-SD TR-011-SD 

05/2212001 05/23/2001 05/23/2001 05123/2001 

O in to 1 In 0 In to 2 in 0 in to 2 in 0 in to 0 Sin 

794JL 128JL 5 3JL 15 7 JL 
4970JL 5130JL 1610 JL 3890JL 

289JL 288JL 114 JL 95 1 JL 
11 7 33 5 608 976 

1540JL 14608JL 689 BJL 647 BJL 

1.1 8 3.8 069U 1 8 

0258 0438 0 16U 0 24U 

2378 3508 141 8 244 B 

0.98UJK 1 2UJK 0 79UJK 1 2 UJK 

0108 0.11 8 0 05U 0 07 u 
13 8JL 28 9JL 10 BJL 12 2 BJL 

185 212 27 4 103 

0 0 0 0 

30 40 95 25 

30 30 5 75 

40 30 0 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS086 TS087 TS088 TS089 TS090 TS091 

Sample ID: TR-012-SD TR-013-SD TR-014-SD TR-016-SD TR-040-SD TR-127-SO 

Sample Date: 05/2312001 05/23/2001 05/23/2001 0512312001 06/08/2001 06/08/2001 

Constituent Depth (feet): UNK to UNK 0 rn to 1 In Omto1rn 0 In to 2 In Ointo3m 0 m to 6 1n 

Seml-Volatlle Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 44U 
4,4'-DDT (p,p'-DDT) 44U 

Alpha-chlordane 23U 

Beta-BHC 23U 
'1 

Endnn 44U -. '! 
Endnn Aldehyde 44U 

Methoxychlor 23U 

PCB-1254 (Aroclor 1254) 44U 
.. ;.~ 

PCB-1260 (Aroclor 1260) 44U 

lnorganlcs (Total) (mg/kg) 

Alum mum 1120 JL 924JL 9000JL 5300 5940 8710 

Antimony 1 28JL 080UJK 2 5BJL 21B 0 90UJK 9 6BJL 

Arsenic 2 3JH 26BJH 70JH 50 97 12 0 

8anum 119JK 145JK 1268JK 980 4268 288 

Beryllium 004U 005U 0358 0198 0208 0 378 

Cadmium 0 418 0.778 5 1 37 009U 10 5 

Calcium 306000JL 336000JL 42800JL 11400 4590 5510 

Chromium 1.58JL 1.78JL 19.7 JL 76 166 12 3 

Cobalt 0488JL 0.44BJL 528JL 2.68 478 45B 

Copper 4.08 6.38 36.0 15.9JL 10 6JL 15 1 JL 

Iron 1440JL 1030JL 11700JL 8440 12500 11400 

A blank cell lndtcetes analysts was not pertormed or \he 
result waa rejected during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Stiver 

Sodium 

Thalhum 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell Indicates analysis was not performed or the 
result was rejected during analys11 

TS086 

TR-012-SD 

05/2312001 

UNK to UNK 

10 8JL 

2980JL 

41 4JL 

336 

2966JL 

073U 

0.17U 

2056 

0 84UJK 

005U 

366JL 

28 5 

TS087 

TR-013-SD 

05/23/2001 

om to 1 m 

18.9JL 

3800JL 

46.6Jl 

296 

2656Jl 

0 91 u 
0.21 u 
2766 

1.0UJK 

006U 

2 76JL 

55 7 

10 

60 

30 

0 

TS088 TS089 TS090 TS091 

TR-014-SD TR-016-SD TR-040-SD TR-127-SD 

05/2312001 05/23/2001 06/08/2001 06108/2001 

O In to 1 m Omto2m 0 m to 3 in O in to 6 in 

21.8 Jl 105 7 2JL 405JL 
4100JL 2690JL 4240 2770 

238JL 326 192 1210 

35 0 746 25 9 10 8 

1320BJL 11406 771 B 1490 
33 1 4JL 10U 0 88U 

0706 0416 0 756U 0 728U 

7236 2136 4088 2738U 

2 5UJK 1.1 u 12U 10U 

016U 007U 007U 0 088 

24.6 6JL 13 36 29 3 17 7 

135 421 37 0 495 

9430 

0 1 5< 0 

60 90 85 70 

35 10 10 30 

5 0 1 < 1 < 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS092 TS093 TS094 TS095 TS096 TS097 

Sample ID: TR-041-SD TR-017-SD TR-018-SD TR-019-SD TR-042-SD TR-020-SD 

Sample Date: 06/08/2001 05/24/2001 05/2412001 05/2412001 06/08/2001 05/24/2001 

Constituent Depth (feet): Omto1rn o In to 2 In 0 In to 3 In 0 In to 2 In 0 in to 5 m 0 m to 3 m 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-ODE) 5.1 u 44U 

4,4'-DDT (p,p'-DDT) 51U 44U 

Alpha-chlordane 26U 23U 

Beta-BHC 26U 23U 

Endrtn 51U 44U 

Endnn Aldehyde 51U 44U 

Methoxychlor 26U 23U 

PCB-1254 (Aroclor 1254) 51 u 44U 

PCB-1260 {Aroclor 1260) 51 u 44U ·-t~ 

lnorganlcs {Total) (mg/kg) 

Aluminum 4900 7530JL 8880 1200 4190 5740 

Antimony 1.5UJK 1.28JL 0.638 1.7U 1 28UJK 12U 

Arsenic 52 7.7JH 7.0 22U 48 4 8JL 

8anum 105 84.6JK 108 5988 4248 148 

8erylltum 0178 0.318 0.348 0.11 u 0 21 8 0 24 8 

Cadmium 0168 1.3 1.1 0.238 0 08U 108 

Calcium 49100 3030JL 5440 91500 13700 121000 

Chromium 14 9 16.8JL 19.9 3.78 11 3 14 7 

Cobalt 368 5.58JL 4.78 0.61 u 398 438 

Copper 11 5 8JL 15.5 13.7 JL 368JL 10 2JL 16 1 JL 

Iron 9410 13500JL 16000 2600 10900 9520 

A blank ce\l lnd1cates analysis was not performed or the 
result wu rejected durtng analysis 
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Table 2·1 • Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Slit 

Percent Clay 

A blank cell Indicates analysis was not perfonned or the 
result was rejadad during analysis 

TS092 

TR-041-SD 

06/0812001 

O In to 1 in 

11.3JL 

3210 

993 

998 

7058 

17U 

0.498U 

5238U 

1.9U 

012U 

16.78 

42 2 

, 
30400 

0 

60 

30 

10< 

TS093 

TR-017-SD 

05124/2001 

Om to 2 in 

50 2JL 

3700JL 

352JL 

14 8 

1910JL 

0828 

0.408 

2178 

0.85UJK 

005U 

249JL 

97 0 

0 

50 

40 

10 

TS094 TS095 TS096 TS097 

TR-018-SD TR-019-SD TR-042-SD TR-020-SD 

05/2412001 0512412001 06/0812001 05/2412001 

Om to 3 in O in to 2 in Om to 5 m 0 m lo 3 m 

44.0 5.5 9 3JL 22 2 

4300JL 12908JL 3480 3410 JL 

450 73 0 183 564 

18 8 298 11 7 16 7 

1460 3008 5718 1140 B 

0 71 UJK 1.9UJK 0 88U 2 1 JL 

0608 044U 0 51 BU 0 398 

1338 3178 2378U 291 8 

0.81 u 22U 10U 16U 

005U 013U 006U 0 10U 

23 7 428 20 0 16 1 8 

109 16 2 48 4 95 2 

6900 

0 5 0 

40 60 85 40 

50 40 10 40 

10 0 0 20 

SDDDL1SD.DBF • CHSTdtFT frx 12/1312001 Page 50 of 60 



Table 2-1 - Sediment Sample Detected Concentrations 

Station ID· TS098 TS099 TS100 TS101 TS102 TS103 

Sample ID: TR-022-SD TR-043-SD TR-023-SD TR-044-SD TR-024-SD TR-025-SD 

Sample Date: 05/24/2001 06/08/2001 05/24/2001 06/09/2001 05/24/2001 05/24/2001 

Constituent Depth (feet): O in to 3 in O In to 4 In 0 in to 1 5in O in to 4 in O in to 1 in 0 in to 3 in 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s{2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 44U 40U 
4,4'-DDT {p,p'-DDT) 44U 40U 
Alpha-chlordane 23U 21U 
Beta-BHC 23U 21U 
Endnn 63 40U 
Endnn Aldehyde 4.4U 40U 
Methoxychlor 23U 21 u 
PCB-1254 {Aroclor 1254) 44U 40U 

PCB-1260 {Aroclor 1260) 44U 40U 

lnorganlcs (Total) (mg/kg) 

Aluminum 7140 3090 11500 6750 11300 2300 

Antimony 338 0.83UJK 4.88 0 91 BUJK 188 14U 

Arsenic 8.6 168 15.9 38 77 19U 

Barium 273 41.58 210 60 2 219 198 

Beryllium 0 328 0178 0.608 0268 060B 0 09U 

Cadmium 21.5 0.178 11.4 0.11 8 34 0 86B 

Calcium 155000 6380 16900 36200 8070 185000 

Chromium 21.3 46 231 15.7 236 48 

Cobalt 558 168 8.08 4.68 66B 1 OB 

Copper 42 5JL 398JL 42 2JL 12.7 JL 51 8JL 4 9BJL 

Iron 11700 6230 19300 13900 20200 3160 

A blank call Indicates analysis was not performed Of the 
result was rejeded during analys\S 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size(%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell Indicates analysis was not performed or Iha 
result waa r8)ected during analysis 

TS098 

TR..022-SD 

05/24/2001 

0 In to 3 In 

84 8 

4990JL 

277 

36.8 

13408 

284JL 

0.718 

2368 

12U 

0.07U 

21.1 

403 

TS099 

TR..043-SD 

06/08/2001 

0 In to 4 In 

13.2JL 

2790 

113 

4.38 

7018 

0.95U 

040BU 

241 BU 

11U 

0.06U 

11.98 

98.4 

7670 

0 

97 

3 

0 

TS100 TS101 TS102 TS103 

TR..023-SD TR-044-SD TR-024-SD TR-025-SD 

05/24/2001 06/09/2001 05/24/2001 05/24/2001 

0 m to 1 5m 0 m to 4 In 0mto1 m 0 m to 3 m 

478 8 1 JL 208 10 8 

5630JL 4910 6580JL 2910JL 

594 208 193 301 

20 7 16.0 19 5 418 

2540 1380 1290 571 B 

0 92UJK 0.92U 1 4JL 1 6UJK 

1 1 8 0598U 108 0 37U 

1748 2978U 1736 3278 

1 1 u 1.1 u 0 81 u 18U 

0148 0.06U 0 14 0 11 u 
31.7 266 33 8 528 

581 138 379 31 4 

9280 

0 3 0 0 

75 87 20 85 

25 10 80 15 

0 0 0 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS104 TS105 TS106 TS107 TS108 TS109 

Sample ID: TR-045-SD TR-047-SD TR-026-SD TR-027-SD TR-028-SD TR-029-SD 

Sample Date: 06/09/2001 06/0812001 0513112001 0513112001 05131/2001 06/01/2001 

Constituent Depth (feet): 0 tn to 2 in Olnto4in Ointo2in Olnto41n 0 in to 4 Sm Omto3m 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PC8s (ug/kg) 

4,4'-DDE (p,p'-DDE) 46U 4.0U 34U 60U 50U 
4,4'-DDT (p,p'-ODT) 46U 4.0U 34U 5 2J 50U 
Alpha-chlordane 2.4U 2.1 u 1.8U 31U 26U 
Beta-BHC 24U 2.1 u 1.8U 31U 26U 
Endnn 46U 40U 3.4U 60U 50U 

•I 

Endnn Aldehyde 46U 4.0U 3.4U 60U 50U 

Methoxychlor 24U 21 u 18U 34 36 

PCB-1254 (Aroclor 1254) 46U 40U 34U 60U sou 
PCB~260 (Aroclor 1260) 46U 40U 34U 60U 50U 

lnorganlcs (Total) (mg/kg) 

Alum mum 6480 3480 9470 8840 5890 8130 

Antimony 1 1 BJL 0.74UJK 0.62UJK 0 81 B 248 o 89U 

Arsenic 37 2.6 7.7 7.0 45 49 

Banum 121 28.48 104 155 102 127 

Beryllium 0 31 8 0138 0696 0486 0 30B 0 19 8 

Cadmium 1 8 0.07U 0.06U 0548 48 0 798 

Calcium 110000 3330 6120 10500 5630 15600 

Chromium 20 6 74 31 8 261 14 4 13 8 

Cobalt 4.58 2.16 7.06 678 538 858 

Copper 18 3JL 6 7 JL 21.4 JL 26.8JL 22 3JL 26 7 JL 

Iron 10800 6850 18800 18700 14300 19100 

A blank cell 1nd1cates analysis was not performed or the 
result was re1ected during analysis 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zmc 

Conventional Parameters 

Total Organic Carbon {mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell 1nd1cates analys11 was not performed or the 
result was rejected dunng analys11 

TS104 

TR-045-SD 

06/0912001 

Omto2in 

29 3JL 

4210 

223 

17.4 

1450 

1 7 

0478 

2948U 

11U 

007U 

22 5 

148 

42700 

70 

25 

5 

TS105 

TR-047-SD 

06/08/2001 

O in to 4 in 

3.3JL 

2470 

123 

838 

5968 

0.84U 

0.378U 

2558U 

096U 

006U 

12.4 

21 2 

1000U 

5 

95 

0 

0 

TS106 TS107 TS108 TS109 

TR-026-SD TR-027-SD TR-028-SD TR-029-SD 

05/3112001 0513112001 05/3112001 06/01/2001 

Ornto2rn Ointo4in Om to 4 51n 0 m to 3 m 

23.7 738 151 16 5 
6030 7400JL 3120 JL 4290JL 

348 291 139 358 

24 6 202 12 1 8 29 8 

1290 1270 15408 694 B 

070U 1.8JL 2 4JL 1 6 JL 

0698 0 748 0678 0 798 

3458 2608 1488 1398 

080U 090U 1 4UJK 1 2UJK 

0088 018 0 09U 0 07U 

39 5 323 24 9 18 2 

78 8 238 220 134 

4980 57700 13200 

10 10 0 5 

50 50 50 55 

40 30 40 30 

0 10< 10 10 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: TS110 US001 US002 US003 US004 usoos 
Sample ID: TR-030-SD 8K-150-SD 8K-152-SD 8K-153-SD 8K-155-SD BK-130-SD 

Sample Date: 06/01/2001 06/2712001 0612812001 0612812001 06/28/2001 06/25/2001 

Constituent Depth (feet): Omto8m Olnto31n Olnto21n Olnto41n 0 In to 2 m Om to 3 m 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyi Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pesticldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 43U 5.1 u 42U 38U 39U 53U 

4,4'-DDT (p,p'-DDT) 59JQ 5.1 u 42U 38U 39U 53U 

Alpha-chlordane 22U 2.6U 22U 20U 20U 27U .. 
Beta-BHC 22U 26U 22U 20U 20U 27U 

Endnn 43U 5.1 u 4.2U 38U 39U 53U 

Endnn Aldehyde 43U 5.1 u 42U 3.8U 39U 53U 

Methoxychlor 22U 26U 22U 20U 20U 27U 

PCB-1254 (Aroclor 1254) 43U 51 u 42U 38U 39U 53U 

PCB-1260 (Aroclor 1260) 43U 51 u 42U 38U 39U ' 53U 

lnorganlcs (Total) (mg/kg) 

Aluminum 6850 3750 5120 9960 7950 3410 

Antimony 14.3JL 92U 72U 68U 65U 86U 

Arsenic 21 4 6.7 1.58 047U 26 19B 

Barium 51 4 166 34 28 19 28 68 4 50 8B 

Beryllium 0268 020U 017U 0.17U 036U 0 20U 

Cadmium 28 462JK 0.358JK 005UJK 0 388JK 0 06BJK 

Calcium 2480 214000JK 11608JK 9158JK 1520JK 1760JK 

Chromium 12 6 70 7.9 16 4 14 1 228 

Cobalt 226 2.28 486 10 56 936 1 6U 

Copper 22.7 JL 28.5JK 6.1 BJK 8.7JK 12 7 JK 3 7BJK 

Iron 10900 7050 14300 24500 13600 4520 

A blank cell 1nd1cates analysis was nol performed or the 
result was re1ected dunng analyslS 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zmc 

Conventional Parameters 

Total Organic Carbon (mglkg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Sill 

Percent Clay 

A blank cell indicates analys11 was not performed or the 
result was re1ected dunng analysis 

TS110 

TR-030-SD 

0610112001 

Omto8m 

589 

3480 

176 

808 

1660 

0 81 8JH 

1 1 8 

3268 

0.88U 

0 19 

17 8 

279 

96600 

85 

13 

US001 

8K-150-SD 

0612712001 

O In to 3 In 

20.3 

2660 

177 

66 7 

3536 

060U 

0.85UJL 

8368 

0 91 u 

o.o8u 

12 38 

1880 

17100 

10 

85 

5 

0 

US002 US003 US004 usoos 
8K-152-SD 8K-153-SD 8K-155-SD BK-130-SD 

0612812001 0612812001 0612812001 06/25/2001 

Olnto21n 0 m to 4 in Omto2m 0 in to 3 in 

6.4 50 14 8 27 
2230 4490 3290 7998 

178 235 699 387 

19 9 200 20 3 25U 
3356 2338 5568 5088 

0766 044U 042U o 56U 

067UJL 0 63UJL 0 60UJL 0 80 UJL 

27.4U 29 9U 36 4U 123 B 

072U 068U 0 65U O 86U 

006U 006U 0 06U 0 07U 

14 0 628 10 98 928 

60.0 49 0 54 7 18 3 

1000U 1310 19000 7380 

5 5 3 3 

85 90 92 87 

10 5 5 10 

0 0 0 0 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: US006 US007 US008 US009 US010 US011 

Sample ID: BK-131-SD BK-134-SD BK-135-SD BK-133-SD BK-139-SD BK-142-SD 

Sample Date: 06/25/2001 06/25/2001 06/25/2001 06/2512001 06/25/2001 06/26/2001 

Constituent Depth (feet): O In to 3 in O In to4 In 0 In to 6 In Olnto8ln Omto4m 2 in to 10 in 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 130JQ 450U 220JQ 
B1s(2-ethylhexyl) Phthalate 56JQ 450U 400U 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 40U 44U 46U 41U 42U 33U 
4,4'-00T (p,p'-OOT) 40U 4.4U 46U 41U 42U 33U 
Alpha-chlordane 20U 23U 23U 21U 22U 17U 
Beta-BHC 20U 23U 2.3U 21U 22U 17U 
Endnn 40U 44U 46U 4.1 u 42U " 33U ~- : 

Endnn Aldehyde 40U 44U 46U 41U 42U 33U 
Methoxychlor 20U 23U 23U 21U 22U 170U 

PCB-1254 (Aroclor 1254) 40U 44U 46U 41 u 42U 330U 

PCB-1260 (Aroclor 1260) 40U 44U 46U 41 u 42U 330U 

lnorganlcs (Total) (mg/kg) 

Aluminum 4860 29300 27000 16000 8660 2260JK 

Antimony 72U 82U 8.2U 70U 74U 34 9UJK 

Arsenic 138 45 70 156 0 51 u 2 4UJK 

Barium 311 8 166 214 197 52 3 66 5BJK 

Berylhum 0 27U 079U a.sou 059U 074U 0 24 UJK 

Cadmium 0 05UJK 0 28BJK 3.3JK 0 05UJK 0 05UJK 1 7BJK 

Calcium 3740JK 6860JK 1510JK 2100JK 1720JK 68500JK 

Chromium 6.1 21.5 9.8 10 3 12 3 3 OUJK 

Cobalt 278 7.58 81B 628 39B 6 5UJK 

Copper 5.1 BJK 13.9JK 9.BJK 64JK 46BJK 13 0 BJK 

Iron 7020 19200 17800 13200 13200 2310JK 

A blank cell 1nd1cates analysis was not performed or the 
result was rejected during analys19 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: US006 US007 US008 US009 US010 US011 

Sample ID: BK-131-SD BK-134-SD BK-135-SD BK-133-SD BK-139-SD BK-142-SD 

Sample Date: 06/25/2001 06/25/2001 06/25/2001 06/25/2001 06/25/2001 06/26/2001 

0 in to 3 In 0 in to 4 in O In to 6 in 0 tn to 8 in 0 tn to 4 in 
' 

2 in to 10 in Constituent Depth (feet): 

Lead 80 19.2 139 84 54 16 1 JK 
Magnesium 1860 5190 1640 2300 2750 2260BJK 
Manganese 148 501 2340 501 194 12 28JK 
Nickel 828 15.9 1028 10 8 998 14 1 8JK 

-
Potassium 5098 12108 7648 8858 12108 39BUJK 
Selenium 047U 0898 0698 0 968 0 738 12 1 JK 
Silver 0.66UJL 0.75UJL 0 76UJL 064UJL 069UJL 3 2UJK 
Sodium 131 8 4198 1938 1408 90 98 2138JK 
Thallium 071 u 0.81 u 081 u 069U 074U 3 5UJK 

Total Mercury 006U 007U 0.07U 006U 006U 0 30R 

Vanadium 10.1 8 27.2 254 15.6 14 5 51 98JK 

Zinc 200 135 901 806 32 3 42 OJK 

Conventional Parameters 

Total Organic Carbon (mg/kg) 5470 4710 309000 

Grain Size (%) 

Percent Gravel 10 0 0 0 15 0 

Percent Sand 85 50 75 80 85 0 

Percent Silt 5 40 20 20 0 95 

Percent Clay 0 10 5 0 0 5 

A blank cell 1nd1ca\es analysis was not performed or \he 
result was re)Bded dunng analy11s -
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: US012 US013 US014 US015 US016 

Sample ID: 8K-140-SD BK-138-SD TR-147-SD TR-145-SD TR-136-SD 

Sample Date: 06/26/2001 0612612001 0612712001 0612712001 06/27/2001 

Constituent Depth (feet): Omto1ln Olnto4ln Olnto31n 0 In to 2 in Ointo5m 

Semi-Volatile Organic Compounds (ug/kg) 

Benzyl Butyl Phthalate 

B1s(2-ethylhexyl) Phthalate 

Pestlcldes/PCBs (ug/kg) 

4,4'-DDE (p,p'-DDE) 4.1 u 38U 4.3U 4.1 u 39U 
4,4'-DDT (p,p'-DDT) 4.1 u 3.8U 4.3U 41U 39U 
Alpha-chlordane 21U 2.0U 22U 21U 20U 
Beta-BHC 21U 2.0U 22U 2.1 u 20U 
Endnn 41U 3.8U 4.3U 41U 39U , ' 
Endnn Aldehyde 41U 38U 43U 41U 39U 
Methoxychlor 21 u 20U 22U 21 u 20U 

PCB-1254 (Aroclor 1254) 41 u 38U 43U 41 u 39U 

PCB-1260 (Aroclor 1260) 41 u 3BU 43U 41 u 39U 

lnorganlcs (Total) (mg/kg) 

Aluminum 4440 10000 10500 8960 10300 

Antimony 73U 72U 28.0 2450 637 

Arsenic 128 0898 862 6180 2850 

Barium 2648 18.58 5248 55 6 59 5 

Beryllium 0 16U 0.19U 0.38U 067U 063U 

Cadmium 0 05UJK 0.05UJK 9.8JK 210JK 152JK 

Calcium 2510JK 2620JK 4890JK 14400JK 9120JK 

Chromium 7.3 13.2 288 16.9 20 9 

Cobalt 258 5.98 12 88 230 20 1 

Copper 5 9BJK 42BJK 25 BJL 279JK 106JK 

Iron 10200 22800 29400 62800 63500 

A blank cell Indicates analysis was not perfonned or the 
result wae rejected dunng analys11 
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Table 2-1 - Sediment Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Mercury 

Vanadium 

Zinc 

Conventional Parameters 

Total Organic Carbon (mg/kg) 

Grain Size (%) 

Percent Gravel 

Percent Sand 

Percent Silt 

Percent Clay 

A blank cell Indicates analysis was not perlormed or the 
result wee rejected dunng analysis 

US012 

8K-140-SD 

06/26/2001 

Ointo1in 

33 

2160 

206 

8.98 

6968 

0488 

0.67UJL 

65 38 

0.72U 

006U 

9.48 

18.3 

1000U 

0 

95 

5 

0 

US013 

8K-138-SD 

06/26/2001 

O in to 4 In 

6.4 

4260 

292 

17.0 

181 8 

0578 

066UJL 

73 98 

0.71 u 
0.06U 

12.0B 

41 2 

4230 

10 

85 

5 

0 

US014 US015 US016 

TR-147-SD TR-145-SD TR-136-SD 

06/27/2001 06/27/2001 06/27/2001 

O In to 3 in 0 In to 2 In 0 in to 5 in 

494 18300 14100 

9140 19200 12800 

985 3520 2300 

216 236 23 9 

8228 10108 8478 

051 u 048U 045U 

0.80BJL 37 4JL 24 4JL 

47.68 40.0U 55 48 

077U 073U 14U 

O.Q7U 0 35- 006U 

31.5 354 38 7 

1330 23600 12300 

8750 2770 9060 

5 10 10 

90 85 85 

5 5 5 

0 0 0 
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Table 2-2 - Surface Water Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Volatile Organic Compounds (ug/I) 

Chloroform 

Seml-Volatlle Organic Compounds (ug/I) 

Atrazine 

lnorganlcs (Total) (ug/I) 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Potassium 

Selenium 

Sodium 

Zinc 

A blank cell 1nd1calea analys11 was nol performed or the 
resull was rejected dunno analysis 

CW001 

CR-002-SW 

0511412001 

NIA to NIA 

26 

10R 

168U 

30U 

40U 

31 OB 

0 30U 

21400 

1 4BJL 

546U 

1.5U 

5330 

4.36 

10206J 

3.4U 

44706 

8.78 

CW002 

CR-003-SW 

0511512001 

32 ft to NIA 

10U 

10R 

168U 

30U 

40U 

31.8B 

030U 

21500 

0 976JL 

546U 

1.5U 

5360 

3.6B 

9946J 

3.4U 

26006 

5.98 

NIA UW001 UW002 UW003 

CR-001-SW 6K-151-SW 6K-149-SW 8K-154-SW 

0511412001 0612712001 0612812001 06128/2001 

NIA to NIA 0 In to NIA 0 in to NIA 0 in to NIA 

1266JK 27 2 UJL 27 2 UJL 

326U 32 6U 32 6U 

22U 22U 22U 

77.4B 0 72 B 898 

16U 16U 16U 

83800 48 6U 12500 

34U 34U 34U 

165 14 3U - 41 2U 

1.3UJK 216 13U 

24300 33 6U 20508 

83U 044U 1 1 u 
1030B 372U 6748 

42B 21U 21U 

21006 119U 7868 

116 21 UJK ~ 9UJK 
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Table 2-2 - Surface Water Sample Detected Concentrations 

Station ID: 

Sample ID: 

Sample Date: 

Constituent Depth (feet): 

Volatile Organic Compounds (ugll) 

Chloroform 

Semi-Volatile Organic Compounds (ug/I) 

Atraz1ne 

lnorganlcs (Total) (ugll) 

Aluminum 

Antimony 

Arsemc 

Banurr. 

Cadmium 

Calcium 

Copper 

iron 

Lead 

Magnesium 

Manganese 

Potassium 

Selenium 

Sodium 

Zinc 

A blank cell 1nd1cates analysis was not perfonned or the 
result was re1ec:led durmg analysis 

UW004 

BK-132-SW 

06/25/2001 

0 in to N/A 

2250JK 

32.6U 

22U 

2298 

0.70U 

11800 

3.4U 

1650 

134JK 

23308 

56 6 

9138 

2.1 u 
12308 

13.3U 

UW005 UW006 UW007 

BK-143-SW 8K-141-SW TR-148-SW 

06/26/2001 06/26/2001 0612712001 

0 in to NIA 0 in to NIA 0 in to N/A 

1240JK 27 2UJK 223JL 

326U 326U 84 5 

22U 2.2U 764 

72.08 17 38 2778 

0.49U 0.22U 268 

146000 47500 37800 

3.4U 34U 608 

1240 116 1340 

106JK 1.3UJK 41.3 

15600 7120 20600 

21.0 1048 38.7 

16908 14508 12408 

358 2.1 u 21U 

27408 26808 26708 

288 61U 284 
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APPENDIXD 

FIGURES DEPICTING DATA RESULTS OF ARSENIC, CADMIUM, COPPER, LEAD, 

MERCURY, AND ZINC IN TRIBUTARY SEDIMENT SAMPLES 
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APPENDIXE 

PHOTOGRAPHIC DOCUMENTATION 

(Available Upon Request) 



APPENDIXF 

FIELD SAMPLE RECORD FORMS 

(Available Upon Request) 



APPENDIXG 

SUMMARY OF CHEMICAL ANALYSES PERFORMED AND SUMMARY OF SAMPLE 

QUALITY ASSURANCE AND QUALITY ASSURANCE AND QUALITY CONTROL 

ANALYSIS 



Table 1-2-Sample Anai,tlcal Requlrementa 

Sample Interval Samele Identification Analvsea 
(below media Regional Inorganic Ol'QlllloCLP Internal Sample Sample 

Slallon ID Station Descnot1on surfacel Tracklno I CLP# • Rllmnle ID ITAL Metals Pest/PCB voe svoc TOC Date Time 

CW001 Grand Coulee Drinking NA (splgpt) 01204101 MJ08Y3 JX426 -· -- x x x x 14-May-01 1435 
Water System 
distribution 

CW002 Lake Roosevelt Grand 32 feet 01204102 MJ08Y4 JX427 CR-<>03-SW x x x x 14·May-01 1130 
Coulee Dnnk1ng Water ' 
Intake 

CS001 Lake Roosevelt 0 - 3• 01204106 MJ08Y8 JX431 ~D x x x 14-May-01 1800 
Crescent Bay boat 
ramp 

CS002 Lake Roosevelt North 0 01204104 MJ08Y8 JX429 CR-001-SD x x x 14-May-01 1900 
Dam Boat Ramo 

CSOOJ Lake Roosevelt Plum 0-4" 01204107 MJ08Y9 JX432 CR-<>04-SD x x x 15-May-01 1300 
Point 

CS004 Lake Roosevelt near 0 .4• 01204110 MJ08ZO JX433 CR-OOS-SD x x x 17·May-01 1000 
lncheilum . 

CS005 Lake Roosevelt at paint 0 .4• 01204111 MJ08Z1 JX434 CR-006-SD x x x 17-May-01 1045 
south of Hall Creek 

CS006 Lake Roosevelt at 0 .4• 01204112 MJ08Z2 JX435 CR-007-SD x x x 17-May-01 1130 
M1ss1on Point 

CS007 Lake Roosevelt north of 0-2· 01204113 MJ08Z3 JX436 CR-OOS-SD x x x 17-May-01 1330 
Da1sv Station 

CS008 Lake Roosevelt south 0 - 4• 01204114 MJ08Z4 JX437 CR-oo&-80 x x x 17-May-01 1415 
of Cheweka Creek , 

CS009 Lake Roosevelt south 0-7" 01204116 MJ08Z5 JX436 CR-010-SD x x x 17-May-01 1445 
of Chalk Grade Point 

CS010 Lake Roosevelt south o -o.s· 01204116 MJ08Z8 JX439 CR-011-SD x x x 17·May-01 1600 
of Barnabv Island 

CS011 Lake Roosevelt on flats 0-2· 01204117 MJ08Z7 JX440 CR-012-SD x x x 17-May-01 1700 
north of Qu1lllsascut 
Creek 

CS012 Lake Roosevelt on flats 0-3" 01204118 MJ08Z8 JX441 CR-013-80 x x x 18-May-01 1030 
north of Qu1lllsascut 
Creek 

CS013 Lake Roosevelt on flats 0-4" 01204119 MJ08Z9 JX442 CR-014-SD x x x 18-May-01 1100 
between French Point 
Rocks and La Fleur 
Creek 

CS014 Lake Roosevelt on mid- 0-4" 01204120 MJ0900 JX443 CR-015-80 x x x 18-May-01 1230 
channel bar east of 
French Point Rocks 

01-033 Ir xis Table 1-2 Page 1of11 12117/01 



Tebl• 1-2-Semple Analytloel Requlremente 

Sample Interval Sample Identification Analvses 
(below media Regional Inorganic OrganlcClP Internal 

Semple Sample Station ID Station Oescnot1on surface\ Tr11cklna I CLP# • AAmnl•ID TALMetals Pest/PCB voe svoc TOC Date Time CS015 Lake Roosevelt north of 0·8" 01204121 MJ0901 JX444 CR.018-SD x x x 18-Mey-01 1330 French Point 
-1 

CS016 Lake Roosevelt on flats 0. 1· 01204122 MJ0902 JX445 CR.017-SD x x x 18-Mey-01 1430 North of Bradbury 
Beech 

CS017 Lake Roosevelt on flats 0·6" 01204123 MJ0903 JX448 CR.018-SD x x x 18-Mey-01 1530 frontino Heeo Cove 
CS017 Lake Roosevelt ·on flats 18·24" 01204124 MJ09E2 JX550 CR.Q88-SD x x x 18-May-01 1545 frontino Heaa Cove 
CS018 Lake Roosevelt on flats 0-65" 01204125 MJ0904 JX447 CR.019-SD x x x 19-Mey-01 900 south of Colville River 
CS019 Lake Roosevelt In bay 0.5· 01204128 MJ0905 JX448 CR.o20-SD x x x 19-May-01 1045 et Colville River mouth 
CS020 Lake Roosevelt south 0. 4• 01204127 MJ0908 JX451 CR.Q23.SD x x x 19-May-01 1130 of Boise Cascade Log 

Boom 
CS021 Lake Roosevelt, 0. 4• 01214102 MJ0907 JX450 CR.o22-SD x x x 21-May-01 1030 Marcus Flats, northwest 

of Martin Spring Creek 

CS022 Lake Roosevelt, 0. 4• 01214104 MJ0909 JX452 CR.o24-SD x x x 21-May-01 1050 Marcus Flats. 
southwest of P1ngston 
Creek 

CS023 Lake Roosevelt, 0 < 0 25" 01214106 MJ0910 JX453 CR.o25-8D x x x 21-Mey-01 1200 
Marcus Flats {west 
bank) 

CS024 Marcus Flats, north uf 18. 24" 01234124 MJOBK4 JX804 CR-062-SO x x x 08-Jun-01 945 
P1noston Creek 

CS025 Lake Roosevelt on 0. 3• 01214108 MJ0911 JX454 CR-o26-SD x x x 21-May-01 1245 
Marcus Flats west of 
P1naston Creek -

x CS026 Lake Roosevelt, 0. 3• 01214114 MJ0914 JX457 CR.Q28-80 x x 21-May-01 1415 
Marcus Flats, south of 
Marcus Island 

x CS027 Lake Roosevelt, 0. 4• 01214110 MJ0912 JX465 CR.()27-SO x x 21-May-01 1330 
Marcus Flats, east of 
Kam loops 

CS028 Lake Roosevelt, 0. 2· 01214112 MJ0913 JX458 CR-028-SD x x x 21-May-01 1445 
Marcus Flats northeast 
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T•ble 1-2-Sampl• Analyt.IC91 Requlrementa 

Sample Interval Samele Identification Anal vs ea 
(below media Regional Inorganic OrganlcClP Internal Sample Sample 

Station ID Station Descriotron surface\ Tracldno t CLP# • SamDle 10 TALMetals Pest/PCB voe svoc TOC Date Time 

CS029 Lake Roosevelt north of 0. 2· 01214116 MJ0915 JX458 CR-030-80 x x x 21-May-01 1545 
Summer Island 

CS030 Lake Roosevelt on flats 0 -1· 01214118 MJ0916 JX459 CR-031-SD x x x 21-May-01 1645 
at Evans Campground 

CS031 lake Roosevelt east of 0. 2· 01214120 MJ0917 JX460 CR-032-SD x x x 21-May-01 1800 
Snag Cove 

CS032 lake Roosevelt on flats 0. 1· 01214122 MJ0918 JX461 CR-033-SD x x x 22-May-01 1000 
south of Bossbura 

CS033 lake Roosevelt on flats o -s· 01214124 MJ0919 JX462 CR-034-SD x x x 22-May-01 1100 
north of Bossburg 

CS034 Lake Roosevelt on flats 0 - 1· 01214128 MJ0921 JX464 CR-036-SD x x x 22-May-01 1400 
south of North Gorge 
(east bank) 

CS035 Lake Roosevelt on flats 0. 0 25. 01214128 MJ0920 JX463 CR-035-SD x x x 22-May-01 1200 
south of North Gorge 
(west bank) 

CS036 Lake Roosevelt east of 0 - 2· 01214130 MJ0922 JX485 CR-037-SD x x x 22-May-01 1500 
Flat Creek (north bank) 

CS037 Lake Roosevelt at 0. 2· 01214132 MJ0923 JX468 CR-038-SD x x x 22-May-01 1630 
China Bar 

CS038 Lake Roosevelt near 0 - 3• 01214134 MJ0924 JX467 CR-039-SD x x x 23-May-01 1015 
nav1gat1on light south of 
Crown Creek 

CS039 Lake Roosevelt north of 0 - 4· 01214138 MJ0925 JX468 CR-040-SD x x x 23-May-01 ~ 1130 
Rattlesnake Creek 
(east bank) 

CS040 Lake Roosevelt north of 0- 2· 01214138 MJ0926 JX469 CFM>41-SO x x x 23-May-01 1245: 
Onion Creek 

CS041 Upper Cotumbta Rtver 0 - 3· 01214140 MJ0927 JX470 CR-042-SD x x x 23-May-01 1330 
southern hp of island 
northwest ol Onion 
Creek 

CS042 Upper Columbia River 0 - 2· 01214142 MJ0928 JX471 CR-043-SD x x x 23-May-01 1400 

southern tip of island 
south of Sauaw Creek 

CS043 Upper Columbia River 0-2· 01214144 MJ0929 JX472 CR..()44-80 x x x 23-May-01 1515 
north of Flvemde Creek 

CS044 Upper Columbia Rtver 0 - 4• 01224150 MJ0930 JX473 CR-Q46.80 x x x 31-May-01 1045 
on beach at Northoort 
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Tabla 1-2-Sampla Analyllcal Requlramenta 

Sample Interval Samlile Identification Analvses 
(below media Regional Inorganic OrgaricClP lntemal 

Sample Semple Station ID Station Descnot1on surface\ Tracklnnt CLP# • a..mDlelD TAL Metals Pest/PCB voe svoc TOC Date Time CS045 Upper Columbia River 0. 3• 01224151 M.10931 JX474 CR-<>48-80 x x x 31-May-01 1215 north of Big Sheep 
Creek 

CS046 Upper Columbia River 0. 1· 01224154 M.10932 JX475 CR-047-SO x x x 31-May-01 1430 south of Steamboat 
Rock 

CS047 Upper Columbla River 0. 1· 01224155 M.10933 JX478 CR-048-SD x x x 31-May-01 1515 northeast ol Steamboat 
Rock 

CS048 Upper Columbia River 0. 3• 01224157 M.10934 JX4n CR-049-SD x x x 31-May-01 1630 north of Goodeve Creek · 

CS049 Upper Columbia River 0. 2· 01224160 M.10935 JX478 CR-OSO-SO x x x 01-Jun-01 930 on point bar southwest 
ol Scriver Creek 

CS050 Upper Columbia River 0. 2· 01224162 M.10938 JX479 CR-OS1-SO x x x 01-Jun-01 1145 south of Tom Bush 
Creek 

CS051 Upper Columbia River 0. 4• 01224163 M.10937 JX480 CR-052-SD x x x 01-Jun-01 1230 at "Black Sand Beach" 
CS052 Upper Columbia River 0. 3• 01224164 M.10938 JX481 

on boulder bar near 
CR.Q53-SD x x x 01-Jun-01 1415 

border 
TS001 Unnamed, T32N R37E, 0. 2· 01234079 MJOBJ4 TR-058-80 x 05-Jun-01 1000 

Section 8 
TS002 Unnamed, Clover Leaf 0 -0.5" 01234080 

Beach Camooround 
MJOBJ5 TR-o57-SO x 05-Jun-01 1045 

TS003 Unnamed, T32N R37E, 0. 3• 01234053 MJ09E4 TR-058-SD x 03-Jun-01 1500 
Section 8 (northern 
tnbutervl 

TS004 Stranaer Creek (west\ 0. 3• 01234081 MJOBJ6 JX570 TR-059-SD x x x 05-Jun-01 1145 
TS005 Hall Creek 0- 2· 01234052 MJ09E6 JX559 TR-081-SD x x x 03-Jun-01 1315 
TS006 Cobbs Creek 0. 2· 01234082 MJOBJ7 TR-082-SD x 05-Jun-01 1245 
TS007 Unnamed, T33N, 0. 4• 01234054 MJ09E5 JX558 TR-oeo-80 x x x 04-Jun-01 1430 

R37E, Section 28 
TS008 Unnamed, T33N, 0. 1· 01234083 MJOBJ8 TR-064-80 x 05-Jun-01 1400 

R37E, Section 30 
TS009 unproposed sampling 0. 3• 01234055 MJ09E8 TR-083-SD x 04-Jun-01 1645 

location 
TS010 Unnamed, T33N, 0. 3• 01234058 MJ09E7 TR-086-SD x 04-Jun-01 1550 

R37E Section 21 
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Table 1-2-Sampl• Analytlcal Requlrementa 

Sample Interval Samole Identification Analvses 
(below media Regional Inorganic OrganlcCLP Internal Sample Sample 

St.lion ID Station Descr!otron surface) Tracldnnl CLP# ' SAmnlelD TALMetals PesVPCB voe svoc TOC Date Time 
TS011 Unnamed, T33N, 0. 2· 01234084 MJOBJ9 TR.oe8-SD x 05-Jun-01 1445 

R37E, Section 19 
TS012 Unnamed, T33N, 0. 3• 01234051 MJ09FO TR-06&-SD x 03-Jun-01 1045 

R37E Section 18 
TS013 Magee Creek 0. 4• 01234056 MJ09E9 TR-067-SD x 04-Jun-01 1245 
TS014 Jennlnos Creek 0. 3• 01234057 MJ09F1 TR--089-80 x 04-Jun-01 1400 
TS015 Ltttle Jim Creek 0. 2· 01234050 MJ09F2 TR-070-sD x 03-Jun-01 935 
TS016 Unnamed, T33N R36E, 0 • 1" 01234096 MJOBKB TR·C>71-SD x 05-Jun-01 1545 

Section 1 
TS017 Unnamed, T33N R37E, 0. 1· 01234097 MJOBK9 TR-072-SD x 05-Jun-01 1630 

Section 4 
TS018 Unnamed, T33N R37E, 0. 1· 01234098 MJOBLO TR-073-SD x 06-Jun-01 945 

Section 5 
TS019 Unnamed, T34N R37E, 0. 2· 01234085 MJ09F3 TR-074-SD x 06-Jun-01 1030 

Section 32 
TS020 Unnamed, T34N R36E, o. 2 5· 01234059 MJ09F4 TR-075-SO x 03-Jun-01 1030 

Section 36 
TS021 Unnamed, T34N R36E, o -1 s· 01234060 MJ09F5 TR-078-SD x 03-Jun-01 1100 

Section 25 
TS022 Cheweka Creek 0. 2· 01234099 MJOBL1 JX571 m-on-so x x x 06-Jun-01 1100 
TS023 Unnamed, T34N, o. 1 s· 01234100 MJOBL2 TR-078-SD x 06-Jun-01 1215 

R37E, Section 29 
(north of Cheweka ' 
Creek) 

TS024 Unnamed, T34N, 0. 3• 01234101 MJOBL3 TR-079-SD x 06-Jun-01 1300 ·-R37E, Section 29 (NW 
latrl 

TS025 Unnamed, T34N, 0. 5• 01234102 MJOBL4 TR.Q80.SD x 06-Jun-01 1330 
R37E, Section 20 

TS026 Barnabv Creek 0. 2· 01234061 MJ09F8 TR-081-SD x 03-Jun-01 1300 
TS027 Rotter Bav Creek 0 - 3· 01234064 MJ09F7 TR-082-SD )( 04-Jun-01 1200 
TS028 Qullhsascut Creek 0. 2· 01234088 MJ09F8 TR-083-80 x 06-Jun-01 1415 

TS029 Unnamed, T34N, 0. 1· 01234062 MJ09F9 TR.Q84-SD x 03-Jun-01 1345 

R36E, Section 11 
TS030 Unnamed, T34N, 0. 1.5" 01234087 MJ09GO TR-085-80 x 06-Jun-01 1515 

R37E Section 6 
TS031 Cuba Canyon Creek o. a· 01234103 MJOBL5 JX572 TR-088-SD x x x 06-Jun-01 1600 
TS032 Unnamed, T35N, 0. 2· 01234112 MJOBM4 TR-o87-SO x 07-Jun-02 915 

R37E, Section 31 ' 
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Tabl• 1-2-Sample Analytical Requlrementa 

Sample Interval Sample ldentHlcatlon Analvses (below media Regional Inorganic OrganlcCLP Internal 
Sample Sample S1a11on ID Statron Descrmt1on surfacel Tr11cklna I CLP# • Samnle ID TALMetals Pest/PCB _voe svoc TOC Date Time TS033 La Fleur Creek 0 -2· 01234063 MJ09G1 TR-088-SD X' 

03-Jun-01 1450 TS034 Unnamed, T36N, 0 - 3" 01234113 MJOBMS TR-o&8-SD x 
07-Jun-01 1000 R37E, Section 32 

TS035 Unnamed, T36N, 0 - 4" 01234128 MJOBK8 TR·128-SD ~ 09-Jun-01 1500 R37E, Section 33 
(southwest qtr), drains 
Nettleton Lake -

TS036 Unnamed, T35N, 0 - 6" 01234129 MJOBK9 JX793 TR·129-SD x x x 09-Jun-01 1530 R37E, Section 33 
(northwest atrl 

TS037 unproposed sampling 0 - 4" 01234087 MJ09G2 TR-090-SD x 
04-Jun-01 930 location 

TS038 Unnamed, T35N, 0 - 3" 01234088 MJ09G3 JX560 TR.Q91-SD x x x 04-Jun-01 1030 R37E, Section 22 
(south of Bradbury 
camooroundl 

TS039 Martin Creek 0. 2" 01234114 MJOBM6 TR-093-SD x 
07-Jun-01 1030 TS040 Unnamed, T35N, 0 - 3" 01234071 MJ09G6 TR-094-SD x 
06-Jun-01 1200 R37E, Section 15 

(north of Bradbury 
camooroundl 

TS041 Roper Creek 0. 2" 01234115 MJOBM7 TR-095-SD x 
07-Jun-01 1130 TS042 R1ckev Creek 0. 1· 01234118 MJOBM8 TR-096-SO x 
07-Jun-01 1300 TS043 Cougar Canvon Creek 0. 4• 01234072 MJ09G7 TR..Q97-SD x 
04-Jun-01 1015 TS044 Hallam Creek 0. 4• 01234106 MJOBL8 JX573 TR-104-SD x x x 06-Jun-01 1500 TS045 Unnamed ephemeral 0. 7" 01234075 MJ09HO JX564 TR·105-SD x x x 04-Jun-01 1830 tributary west of Mingo 

Creek 
TS046 Mingo Creek o. 1 5· 01234078 MJOBJ1 JX565 TR·106-SD x x x 04-Jun-01 1745 TS047 Colville River 0. 2" 012340n MJOBJ2 JXS88 TR·107-SO x x x 04-Jun-01 1715 TS048 Sherman Creek 0. 2· 01234073 MJ09G8 JXS62 TR-098-SD x x x 04-Jun-01 1105 TS049 Unnamed, T36N, 0. 2· 01234117 MJOBM9 TR.Q99-80 x 07-Jun-01 1645 

R37E, Section 22, SE 
qtr 

TS050 Unmapped tributary o. 3• 01234138 MJOBJ4 TR·125-SD x 09-Jun-01 1730 
ad1acent to TS051 

TS051 Unnamed, T36N, 0. 3• 01234118 MJOBNO TR·100-S0 x 07..Jun-01 1600 R37E, Section 22, NE 
atr 

TS052 Unnamed, T36N, 0. 4• 01234104 MJOBL8 TR·101·SD x 07-Jun-01 1500 R37E, Section 15, SE 
1atr western trlb 
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Tabla 1-2-Sampla AnalyUcal Raqutramenta 

Sample Interval Sample ldenUflcatlon Analll88S 
(below media Regional Inorganic OrganlcClP Internal Sample Sample 

Sia11on ID Station Descnot1on surface\ Tracklnot CLP# • Saml'll.a ID TALMetals Pest/PCB WV! svoc TOC Date Time 

TS053 Unnamed, T36N, 0. 2· 01234119 MJOBN1 TR-102-SD x 07-Jun-01 1430 
R37E, Section 15, SE 
qtr, eastern trib 

TS054 Unnamed, T36N, 0. 2· 01234120 MJOBN2 TR·103-S0 x 07-Jun-01 1400 
R37E, Sectlon 14, SW 
qtr 

TS055 Unnamed, ephemeral 0. 1· 01234078 MJOBJ3 TR·108-SD x 04-Jun-01 1300 
tributary, T36N, R38E, 
Section 18 SW Qtr 

TS056 Martin Serino Creek o. 1.5• 01234107 MJOBL9 JX574 TR·109-SD x x x 06-Jun-01 1645 
TS057 P1noston Creek 0. 3• 01234108 MJOBMO JX791 TR·110-SD x x x 06-Jun-01 1600 
TS058 Nancv Creek 0. 4• 01234109 MJOBM1 TR·111-SD x 06-Jun-01 1400 
TS059 Unnamed ephemeral o · s· 01234121 MJOBJ1 TR·112-SD x 09-Jun-01 1645 

tributary at T37N, 
R37E, Section 33 

TS060 Unnamed tributary 0. 1 • 01234065 MJ09F8 TR·113-SD x 06-Jun-01 900 
T37N, R37E, Section 
16, southwest qtr ~ w 

TS061 Unnamed ephemeral 0. 3• 01234110 MJOBM2 TR-123-SD x 06-Jun-01 1245 
,· I 

tributary at T37N, 
R37E, Section 22 

TS062 Unnamed, across from 0- 7" 01234111 MJOBM3 TR·124-SD x 06-Jun-01 1130 
Marcus Island T37N, 

,. 
·;; 

R37E, Section 23 -
TS063 Unnamed ephemeral 0. 4• 01234123 MJOBK3 JX803 TR·128-SD x x x 08-Jun-01 1615 

tributary at T37N, 
A38E, Section 28 

TS064 Unnamed ephemeral o -3 s· 01234127 MJOBK7 JX807 TA-037-SD x x x 08-Jun-01 1120 
tributary at T37N, 
R38E, Section 22 (SW 
latrl 

TS065 Unnamed ephemeral 0. 1· 01234125 MJOBKS JX805 TR.Q38.SD x x x 08-Jun-01 1130 

tributary at T37N, 
R38E, Section 22 (NW 
latr\ 

TS066 Unnamed, spring 0. 1.5" 01234126 MJOBK8 TR-039-SD x 08-Jun-01 1245 
drainage east of Evans 
CamoQround oemnsula 

TS067 Deadman Creek 0. 2· 01234066 MJ09GO JX567 TR·114-SD x x x 05.Jun-01 1345 
TS068 Unnamed ephemeral 0 -1· 01234088 MJOBKO TR·115-SD x 06-Jun-01 1030 

tributary, T37N, R37E, 
Section 16, northwest 
iOlr 
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Table 1-2-Sample Analytical Requirements 

Sample Interval SamDle Identification Analvsaa 
(below media Regional Inorganic Orgll1lo CtP lntamal 

Sample Sample Station ID Station Descnotlon surface\ Tracklno• CLP# • Raml'll .. 10 TALMetals Pest/PCB voe svoc TOC Date Time TS069 Unnamed tributary to 0. 3" 01234092 MJOBK4 TR-119-80 x 05-Jun-01 1320 Kenia River Arm, 
draining pond near 
Boyds 

TS070 Unnamed ephemeral o -e· 01234089 MJOBK1 TR-118-80 x 
05-Jun-01 1530 tributary, T37N, R37E, 

Section 9, NW qtr, SE 
qtr 

TS071 Unnamed ephemeral 0 - 2· 01234090 MJOBK2 TR·117-SO x 
05-Jun-01 1600 tributary, T37N, R37E, 

Section 9, NW qtr, NE 
lqtr 

TS072 Unnamed ephemeral 0 - 3" 01234091 MJOBK3 JX568 TR·118-SO x x x 05-Jun-01 . 1430 tributary, T37N, R38E, 
Section 4 NE atr 

TS073 Matsen Creek 0 - 3" 01234093 MJOBK5 TR·120-50 x 
05-Jun-01 1145 TS074 Doyle Creek 0 - 5" 01234094 MJOBK8 TR·121-SO x 
05-Jun-01 1100 TS075 Kenia River 0 - 2" 01234095 MJOBK7 JX589 TR·122-SO x x x 05-Jun-01 945 TS076 China Creek 0 - 1· 01214101 MJ0952 TR-001-SD x 
21-Mav-01 1715 TS077 Unnamed tributary 0. 1· 01214103 MJ0953 TR.oo2-SO x 22-May-01 1045 south ol Snaa Cove 

TS078 Unnamed ephemeral 0. 1" 01214105 MJ0954 TR-OOS-SD x 22-May-01 1345 
tributary at T38N, 
R37E, Section 36 (SW 

IQtr] 
TS079 Unnamed ephemeral 0 - 1· 01214107 MJ0955 TR-oo4-SO x 22-May-01 1455 

tributary entering river 
at T38N, R37E,Sect1on 
35 (NE atrl 

TSOBO Unnamed tributary 0 -1· 01214109 MJ0958 TR-006-80 x 22-May-01 1550 
directly across from 
Bossbura. WA 

TS081 Dilly Lake ephemeral 0 - 1" 01214111 MJ0957 TR.oo7-SO x 22-May-01 1705 
tributary 

TS082 Unnamed ephemeral 0 -1· 01214113 MJ0958 TR-008-SD x 22-May-01 1735 
tnbutary upstream ol 
Dilly Lake ephemeral 
tributary 

TS083 Unnamed ephemeral 0 - 2· 01214115 MJ0959 TR-009-SD x 23-May-01 1100 
tributary at T38N, 
R38E Section 21 

-
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T•bl• 1-2-Sllmpl• Analytlc81 Requlrmm., .. 

Sample Interval Samele Identification Analyses 
(below media Reglonal Inorganic Organic CLP Internal Sample Sample 

Slatton ID Station Descnohon surface\ Tracklnot CLP# fl Samele ID TAL Metals PesVPCB voe svoc TOC Date Time 
TS084 Unnamed ephemeral 0. 2· 01214117 MJ0960 TR-010-SO x 23-May-01 1220 

tributary at T38N, 
A38E, Section 22 

TS085 Unnamed ephemeral o -.s· 01214119 MJ0961 TR-011-SD x 23-May-01 1410 
tnbutary at North Gorge 
Camoaround 

TS086 Unnamed ephemeral missing sample 01214121 MJ0982 TR-012-SD x 23-May-01 1445 
tnbutary at T38N, log 
A38E,Sechon 17 (NW 
latrl 

TS087 Unnamed ephemeral 0 • 1" 01214123 
tributary downstream of 

MJ0963 TR-013-SD x 23-May-01 1555 

Lodgepole Cr at T38N, 
A38E,Sect1on 8 (NW 
air\ 

TS088 Lodoeoole Creek 0. 1· 01214125 MJ0964 TR-014-80 x 23-Mav-01 1640 
TS089 Unnamed ephemeral 0. 2· 01214129 MJ0968 TR-016-80 x 23-May-01 1645 

tributary at T38N, 
A38E, Section 10 

TS090 Fitteenmile Creek 0. 3• 01234137 MJOBJ5 JX795 TR-<>40-SD x x x 08-Jun-01 1645 
TS091 Unnamed ephemeral o. a· 01234143 MJOBJ2 TR·127-SD x 08-Jun-01 1545 

', I 
It. I 

tnbutarv at Flat Creek 
• I 

TS092 Flat Creek 0. 1· 01234138 MJOBJ8 JX796 TR-041-SD x x x 08-Jun-01 1500 
TS093 Unnamed ephemeral 0. 2· 01214127 MJ0967 TR-017-SD x 24-May-0_1 1215 

tributary downstream of 
China Bar 

TS094 Unnamed ephemeral 0. 3• 01214131 MJ0969 TR-018-SO x 24-May-01 1300 
tributary at T39N, 
A39E, Section 25 (SW 
air\ 

TS095 Crown Creek 0. 2· 01214133 MJ0970 TR-019-SD x 24-May-01 1345 
TS096 Rattlesnake Creek o. s· 01234139 MJOBJ7 JX797 TR-042-SD x x x 08-Jun-01 1145 

TS097 Unnamed ephemeral 0. 3• 01214135 MJ0971 TR-020-SD x 24·May-01 1615 
tributary downstream 
from Moses Spnng 
Creek 

TS098 Moi.es Sprlna Creek 0. 3• 01214137 MJ0972 TR-022-SD x 24-Mav-01 1530 
TS099 Omen Creek 0. 4• 01234140 MJOBJ8 JX798 TR-043-80 x x x 08-Jun-01 1300 
TS100 Unnamed ephemeral 0. 1.5° 01214139 M.10973 TR-023-80 x 24-May-01 1435 

tributary In T39N, 
R39E Section 10 

TS101 SauawCreek 0·4° 01234141 MJOBJ9 JX799 TR-044-80 x x x 09-Jun-01 1030 
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Sample Interval 
(below media Regional 

Station 10 Station Descriot1on surface\ Tracklnat 
TS102 Unnamed tnbutary from 0. 1" 012141'1 

nearshore oonds 
TS103 Flvemlle Creek 0 .3• 01214143 
TS104 Bear Creek 0. 2" 01234142 
TS105 Deep Creek 0. 4" 01234122 
TS106 Bia Sheep Creek 0. 2· 01224153 
TS107 Quartz Creek 0. 4" 01224152 
TS108 Goodeve Creek 0. 4 5" 01224158 
TS109 Scriver Creek 0. 3" 01224181 
TS110 Unnamed tnbutary NE 0·8" 01224185 

of Gaging Station 
US001 Tributary to Tom Bush 0·3" 01284088 

Creek, Melrose Mme 
US002 Flume Creek; Sullivan 0-2" 01264070 

Mme 
US003 Flume Creek South 0·4" 01264073 

Fork 
US004 Linton Creek, Onole 0-2· 01264075 

Mme 
US005 Unnamed tributary to 0·3" 01264050 

Onion Creek, Van 
Stone Mine 

US006 Unnamed tributary to 0·3" 01264051 

Onion Creek; Van 
Stone Mme 

US007 Van Stone Mine soil 0-4" 01264054 

usooa Van Stone Mine soil 0-6" 01264055 

US009 Van Stone Mine soil o-s· 01264053 

US010 Unnamed tributary to 0·4" 01264059 

Omon Creek; Van 
Stone Mine 

US011 Tributary to Deep 0·10" 01284062 

Creek, Last Chance 
Mine 

US012 Deep Creek South Fork 0·1" 01264060 

US013 Unnamed tnbutary to 0·4" 01264058 

Deep Creek 
US014 Unnamed tributary to 0-3" 01264085 

Hunters Creek, 
Cleveland Mine 

01-0JJlrxlsTable 1-2 

Table 1-2-Sample Analytlcal Requlrementa 

samt>le Identification 
Inorganic Organic CLP Internal 
CLPI ' Ram..a .. 10 TAL Metals 

MJ0974 TR-024-80 x 

MJ0975 TR-025-80 x 
MJOBKO JXBOO ~O x 
MJOBK2 JX802 ~7-SO x 
MJ0978 JX552 ~O x 
MJ0977 TR-027-SO x 
MJ0978 JX553 TR-028-80 x 
MJ0979 JX554 TR-029-80 x 
MJ0980 JX555 ~O x 

MJOBQ1 JX827 BK-150-80 x 
MJOBQ3 JX829 BK·152-SO x 

MJOBQ5 JX831 BK·153-SO x 

MJOBQ7 JX832 BK·165-80 x 

MJOBN3 JX810 BK-130-80 x 

MJOBN4 JX811 BK·131-SO x 

MJOBN7 JX814 BK·134-80 x 
MJOBNS JX815 BK-135-80 x 
MJOBN8 JX813 BK-133-SO x 
MJOBP2 JX819 BK-139-80 x 

MJOBP5 JX822 BK·142-SO x 

MJOBP3 JX820 BK·140-80 x 
MJOBP1 JX818 BK-138-80 x 

MJOBP8 JX825 TR·147-SO x 

Page lOof 11 

Anal-

Pest/PCB voe svoc TOC 

x x 
x x 
x x 
x x 
x x 
x x 

x x 
x x 

x x 
x x 

x x 

x x 

x x 
x x 
x x 
x x 

x x 

x x 
x x 

x x 

Sample 
Date 

24-May-01 

24-Mav-01 
09-Jun-01 
08-Jun-01 
31-May-01 
31-Mav-01 
31-Mav·01 
01-Jun·01 
01.Jun-01 

27-Jun-01 

28-Jun-01 

28-Jun-01 

28-Jun·01 

25-Jun-01 

25-Jun-01 

25-Jun-01 
25·Jun-01 
25·Jun-01 
25-Jun-01 

26-Jun-01 

26·Jun-01 
26-Jun-01 

27.Jun-01 

Sample 
Time 
1325 

1145 
930 
1000 
1345 
1300 
1545 
1100 
1330 

900 

930 

1045 

1300 

945 

1315 

1445 
1500 
1300 
1215 

1615 

1230 
1000 

1630 

12117/01 
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Station ID Station Descnohon 

US015 Unnamed tributary to 
Hunters Creek, 
Cleveland Mine 

US016 Unnamed tributary to 
Hunters Creek, 
Cleveland Mine 

UW001 Tributary to Tom Bush 
Creek, Melrose Mine 

UW002 Flume Creek-Sullivan 
Mine 

UW003 Flume Creek South 
Fork 

UW004 Unnamed tributary to 
Onion Creek, Van 
Stone Mine 

UW005 Tributary to Deep 
Creek, Last Chance 
Mine 

UW006 Deep Creek South Fork 
UW007 Unnamed tributary to 

Hunters Creek, 
Cleveland Mine 

RW001 Kemmerer Bottle 
RS001 Bowt and Sooon 
RS002 Dredae Sampler 
RS003 Hand Auoer 
RS004 Bowt and Sooon 
TB001 Grand Coulee 
TB002 Grand Coulee 

Noles 

CLP Contract Laboratory Program 
NA Not applicable 

Sample Interval 
(below media 

surface) 

0·2" 

0·5" 

o· 

o· 

o· 

o· 

o· 

o· 
o· 

NA (rlnsate\ 
NA (rlnsate) 
NA Crinsatel 
NA (rlnsate) 
NA {rinsate) 

NA {trio blank) 
NA (trio blank) 

PesVPCB Chlonnaled pesl1c1des and polychlonnaled biphenyla 
SVOC Sem1volahle organic compound 
T AL Metals Target analyte list metals 
TOC Total organic carbon 
VOC Volatile organic compound 

OJ-0331r xis Table 1-2 

Regional 
Tracldno t 
01264072 

01264056 

01264069 

01264067 

01264074 

01264052 

01264063 

01264081 
01264068 

01204103 
01224158 
01224159 
01234135 
01264071 
01204108 
01204109 

Table 1-2-Sampl• Analytical Requl,..,,enta 

Sample ldentfflc:atlon Analvsea 
Inorganic oivanic Ct.P lntemal ' 

Sample Sample 

CLP# ' SamDlelD TALMetals Pest/PCB voe svoc TOC Date Time 

MJOBQ8 JX833 TR-146-80 x x x 27-Jun-01 1515 

MJOBN9 JX818 TR·138-SD ·X x x 27-Jun-01 1430 

MJOBQ2 BK-161-SW x 27-Jun-01 930 

MJOBQO BK·149-SW x 28-Jun-01 945 

MJOBQ8 BK·164-SW x 28-Jun-01 1055 

MJOBN5 BK·132-SW x 25-Jun-01 1345 

MJOBP8 BK-143-SW x 26-Jun-01 1600 

. 
MJOBP4 BK·141-SW x 26-Jun-01 1245 
MJOBP9 TR-148-SW x 27-Jun-01 1645 

MJ08Y5 JX428 RS-o01-SW x x x x 15-Mav-0"1 1120 

MJ0981 JX558 R~1-SD x x 31-May-01 830 

MJ0982 JX557 R~2-SD x x 31-Mav-01 900 
MJOBJ3 JX792 RS-000-SD x x 08-Jun-01 800 
MJOBQ4 JX830 R.Q04.SO x x 27-Jun-01 700 

JX547 TB-001-SW x 14-Mav·01 11 45 

JX549 TB-002-SW x 14-May-01 10 00 
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Table 1-3-Sample QA/QC Analysis Summary 

Laboratory Matrix Parameters/Method 

Field Analysis Soil/ Pb, Cu, Zn by XRF 
Sediment EPA 6200 

EPA Region 10 Soil/ TAL Metals/ 
or CLP Sediment (CLPAS) ILM04 1 

Laboratory Pest1cides/PCBs 
(CLPAS) OLM04.2 

svoc 
Commercial Soil/ TOC 
Laboratory Sediment EPA SW-846 9060M 

EPA Region 10 Water Pest1c1des/PCBs 
or CLP (CLPAS) OLM04 2 

Laboratory voes 

SVOCs 

TALMetals/ 
(CLPAS) ILM04.1 

Notes: 
CLP. Contract Laboratory Program 
CLPAS. Contract-Laboratory Program Analytical Service 
OLM 
ILM 
MS/MSC Matnx Sp1ke/Matnx Spike Duplicate 
NA· Not Applicable 
PCBs Polychlonnated 81phenyls 
Pest1c1des. Chlorinated Pesticides 
QA Quality Assurance 
QC Quality Control 
SVOCs Sem1volahle Organic Compounds 
TAL· Target Analyte List 
TOC. Total Organic Carbon 
VOCs. Volatile Organic Compounds 

01-0331a doc 

QA/QC Sample Summary Analyses 
Total Field Organic Inorganic R1nsate 
Samples MS/MSD MS/MSD Blanks 

NA NA NA NA 

179 NA 9 4 

100 8 NA 4 

3 1 NA 0 
97 9 NA NA 

2 1 NA 1 

2 1 NA 1 

2 1 NA 1 

9 NA 1 1 

Page 1of1 

Total Field and 

Trip QNQC 

Blanks Analyses 

NA NA 

NA 192 

NA 112 

NA 4 
NA 106 

NA 4 

2 6 

NA 4 

NA 11 

15 November 200 I 
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APPENDIXH 

GLOBAL POSITIONING SYSTEM COORDINATES 



Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

CW001 Grand Coulee q051422a 14-May-01 15:12:32 -118.99610886 47.93332505 
Dnnkrng Water 
System 
distribution 

CW002 Lake Roosevelt q051519a 15-May-01 12:12:24 -118.96799217 47.9419154 
Grand Coulee 
Dnnking Water 
Intake 

CS001 Lake Roosevelt q051501a 14-May-01 18:19:34 -118.98623543 47.94759n8 
Crescent Bay 
boat ramp 

CS002 Lake Roosevelt q051502a 14-May-01 19:05:58 -118.96423424 4 7. 94 736508 
North Dam Boat 
Ramp 

CS003 Lake Roosevelt q051520b 15-May-01 13:23:03 -118.86615068 47.95086836 
Plum Point 

CS004 Lake Roosevelt M051717a 17-May-01 10:12:53 -118.17252426 48.30055232 
near lnchelium 

CS005 Lake Roosevelt M051717b 17-May-01 11:08:06 -118.17635539 48.30913076 
at point south of 
Hall Creek 

CS006 Lake Roosevelt M051718b 17-May-01 11:29:56 -118.18676555 48.36033147 
at Mission Point 

CS007 Lake Roosevelt M051719a 17-May-01 12:17:01 -118.17905349 48.37980781 
north of Daisy 
Station 

csoo8 Lake Roosevelt M051720a 17-May-01 13:56:37 -118.18347358 48.41597662 
south of 
Cheweka Creek 

CS009 Lake Roosevelt M051723a 17-May-01 16:07:17 -118.19309538 48.43027213 
south of Chalk 
Grade Point 

CS010 Lake Roosevelt M051722a 17-May-01 15:46:08 -118.2135052 48.44196518 
south of Barnaby 
Island 

CS011 Lake Roosevelt M051723b 17-May-01 16.35:23 -118.20449056 48.45583243 
on flats north of 
Quilhsascut 
Creek 

CS012 Lake Roosevelt M051817a 18-May-01 10:11 ·39 -118.20277675 48.46142995 
on flats north of 

a Quill1sascut 
Creek 



Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

CS013 Lake Roosevelt M051818a 18-May-01 11:07:27 -118.19430024 48.48882027 
on flats between 
French Point 
Rocks and La 
Fleur Creek 

CS014 Lake Roosevelt M051819a 18-May-01 12:20:57 -118.17004536 48.49718576 
on mid-channel 
bar east of -
French Point 
Rocks 

CS015 Lake Roosevelt M051820a 18-May-01 13:20:07 -118.18602119 48.50445393 
north of French 
Point / 

CS016 Lake Roosevelt t051821a 18-May-01 14:25:17 -118.14655292 48.51941734 
on flats North of 
Bradbury Beach 

CS017 Lake Roosevelt t051822a 18-May-01 15:31:34 -118.1444874 48.55427273 
on flats fronting 
Haao Cove 

CS018 Lake Roosevelt t051916a 19-May-01 09:05:38 -118.12093579 48.56666331 
on flats south of 
Colville River 

CS019 Lake Roosevelt t051917a 19-May-01 10:23:50 -118.11732646 48.57692281 

CS020 Lake Roosevelt t051918a 19-May-01 11:17:13 -118.12327834 48.60848159 
south of Boise 
Cascade Log 
Boom 

CS021 Lake Roosevelt, m052117a 21-May-01 10:18:33 -118.08657537 48.63306761 
Marcus Flats, 
northwest of 
Martin Spring 
Creek 

CS022 Lake Roosevelt, m052117b 21-May-01 10:54:01 -118.08513455 48.6386791 
Marcus Flats, 
southwest of 
Pingston Creek 

CS023 Lake Roosevelt, m052118a 21-May-01 11 :55:11 -118.10837503 48.65239937 
Marcus Flats 
(west bank) 

CS024 Marcus Flats, 0060816a 8-Jun-01 09:38:56 -118.08516557 48.65257778 
north of Pingston 
Creek 



' 
i 

Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

CS025 Lake Roosevelt m052119a 21-May-01 12:28:33 -118.09188759 48.65340326 
on Marcus Flats 
west of Pingston 
Creek 

CS026 Lake Roosevelt, m052120d 21-May-01 13:51:47 -118.08823714 48.66118525 
Marcus Flats, 
south of Marcus 
Island 

CS027 Lake Roosevelt, m052120c 21-May-01 13:24:12 -118.10057102 48.66951163 
Marcus Flats, 
east of Kamlooos 

CS028 Lake Roosevelt, m052121b 21-May-01 14:32:36 -118.084a0619 48.67947102 
Marcus Flats 
northeast 

CS029 Lake Roosevelt m052122a 21-May-01 15:51:59 -118.03244671 48.69400597 
north of Summer 
Island 

CS030 Lake Roosevelt m052123a 21-May-01 16:36:06 -118.02333361 48.69649822 
on flats at Evans 
Campground 

CS031 Lake Roosevelt m052200b 21-May-01 17:43:31 -118.04915581 48. 73141971 
east of Snag 
Cove 

CS032 Lake Roosevelt m052217a 22-May-01 10:02:08 -118.05368666 48. 75086841 
on flats south of 
Bossburg 

CS033 Lake Roosevelt m052217b 22-May-01 10:54:37 -118.04684768 48.758648 
on flats north of 
Bossbura 

CS034 Lake Roosevelt m052220a 22-May-01 13:57:37 -118.00701706 48. 78642347 
on flats south of 
North Gorge 

1 (east bank) 

CS035 Lake Roosevelt m052218a 22-May-01 11 :51 :02 -118.01351494 48.79179918 
on flats south of 
North Gorge 
(west bank) 

CS036 Lake Roosevelt m052222a1 22-May-01 15:10:53 -117.978723 48.82050073 
east of Flat Creek 

!(north bank) 

CS037 Lake Roosevelt m052223a 22-May-01 16.36.40 -117.92591543 48.82824855 
at China Bar 



Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

CS038 Lake Roosevelt m052317a 23-May-01 10:46:47 -117.9266419 48.83728583 
near navigation 
light south of 
Crown Creek 

CS039 Lake Roosevelt m052318a 23-May-01 11:36:52 -117 .87875634 48.8661392 
north of 
Rattlesnake 
Creek (east bank} 

CS040 Lake Roosevelt m052319a 23-May-01 12:41:11 -117 .84625343 48.87497229 
north of Onion 
Creek 

CS041 Upper Columbia m052320a 23-May-01 13:26:19 -117 .84687866 48.87851059 
River southern tip 
of island 
northwest of 
Onion Creek 

CS042 Upper Columbia m052321a 23-May-01 14:20:34 -117.835167 48.88751909 
River southern tip 
of island south of 
SQuawCreek 

CS043 Upper Columbia m052322a 23-May-01 15:19:42 -117.79750404 48.9143281 
River north of 
Fivemile Creek 

CS044 Upper Columbia M053117a 31-May-01 10:36:08 -111.n216319 48.92262736 
River on beach at 
Northport 

CS045 Upper Columbia M053119a 31-May-01 12:19:22 -117.7613159 48.93831373 
River north of Big 
Sheep Creek 

CS046 Upper Columbia m053121a 31-May-01 NA :~1117..753~5~33' ;~.~-:~j!~~~!1f;:~~~ 10 feet SE 
River south of '. ;~~';i:, ~~~?~)::~:~-~ :~if;:j'.~i 
Steamboat Rock l~ ~· , '- ', ~ , 

' ' ~ t 

CS047 Upper Columbia M053122a 31-May-01 15:17:03 -117.7415272 48.93783955 
River northeast of 
Steamboat Rock 

CS048 Upper Columbia M053123a 31-May-01 16:15:58 -117. 73233422 48.94028916 
River north of 
Goodeve Creek 

CS049 Upper Columbia M060117a 1-Jun-01 10:08:40 -117.72070544 48.94212391 
River on point bar 
southwest of 
Scriver Creek 



Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

CS050 Upper Columbia M060118A 1-Jun-01 NA \.\l{~,11 
' >' ~ ( ' ',.' 1 • 

48~9,6()?9A,4~44 
River south of 

t~~;iW;~~(~, . 
);t .. '"" . ', :1 

Tom Bush Creek ·mi, 

CS051 Upper Columbia M060119A 1-Jun-01 NA ir;~~ ri f ;~792s~:; ~. 
River at "Black ·!~i:!f t':~{~i~~} '" ;;~t <~{~::.Ji 
Sand Beach" f ;~:t~~~' , 

CS052 Upper Columbia M060121A 1-Jun-01 NA ·~1 f7i6354222~ :•·:· :;:;~'.:I~i;~:~~;~~:,~;{ ~~~ 
~--"""'( 

River on boulder .. :i.. ~'.: ~ } 

bar near border ~~,~~~; -
TS001 Unnamed, T32N m060517a 5-Jun-01 10:16:03 -118.16438774 48.28845408 

R37E, Section 8 

TS002 Unnamed, Clover m060517b 5-Jun-01 10:57:19 -118.14565112 48.29717002 
Leaf Beach 
Campground 

TS003 Unnamed, T32N t060322a 3-Jun-01 15:22:06 -118.17297572 48.29296774 300feetW 
R37E, Section 8 
(northern 
tributary) 

TS004 Stranger Creek m060518a 5-Jun-01 11:49:08 -118.18297642 48.29285846 
(west) 

TS005 Hall Creek t060320a 3-Jun-01 13:39:51 -118.20323074 48.30413505 

TS006 Cobbs Creek m060520a 5-Jun-01 13:15:41 -118.18859712 48.31719259 100 feet W 

TS007 Unnamed, T33N, t060421c 4-Jun-01 14:48:15 -118.15137802 48.32425419 
R37E, Section 28 

TS008 Unnamed, T33N, m060521a 5-Jun-01 14:01:41 -118.19069809 48.33331945 
R37E, Section 30 

TS009 unproposed t060500a 4-Jun-01 17:07:37 -118.15598623 48.33447263 20E 
samplinQ location 

TS010 Unnamed, T33N, t060422a 4-Jun-01 15:41 :57 -118.15741696 48.33935713 
R37E, Section 21 

TS011 Unnamed, T33N, m060522b 5-Jun-01 15:05:27 -118.19292 48.34340185 21 o feet 
R37E, Section 19 uostream 

TS012 Unnamed, T33N, t060317b 3-Jun-01 10:52:39 -118.19385202 48.35956205 20 feet SW 
R37E, Section 18 

TS013 Magee Creek t060419a 4-Jun-01 12:46.57 -11 8 1 6258061 48.36059685 

TS014 Jennings Creek t060421a 4-Jun-01 14:10.01 -118.16385295 48.36554478 

TS015 Little Jim Creek t060317a 3-Jun-01 10.09.21 -118.19318967 48.3681474 300 feet 
uostream 

TS016 Unnamed, T33N m060522c 5-Jun-01 15.46:41 -118. 19924238 48 38629585 

l'TS017 

R36E, Section 1 

Unnamed, T33N m060523a 5-Jun-01 16.32•58 -118.17116956 48.38987494 20 feet E 
R37E, Section 4 



Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

TS018 Unnamed, T33N m060616b 6-Jun-01 09:51 :13 -118.17220931 48.39352615 
R37E, Section 5 

TS019 Unnamed, T34N m060617a 6-Jun-01 10:12:53 -118.17428199 48.39556317 
R37E, Section 32 

TS020 Unnamed, T34N m060317a 3-Jun-01 10:26:27 -118.21456777 48.40914227 
R36E, Section 36 

TS021 Unnamed, T34N m060319a 3-Jun-01 12:17:17 -118.21397201 48.41797662 34feetW, 
R36E, Section 25 30 feetN 

TS022 Cheweka Creek m060618a 6-Jun-01 11:38:20 -118.18047933 48.41838184 130 feet 
upstream 

TS023 Unnamed, T34N, m060619a 6-Jun-01 12:19:30 -118.1810255 48.4191279 6 feet E 
R37E, Section 29 
(north of 
Cheweka Creek} 

TS024 Unnamed, T34N, m060619b 6-Jun-01 12:57:55 -118.18258081 48.42289413 
R37E, Section 29 
(NW qtr) 

TS025 Unnamed, T34N, m060620a 6-Jun-01 13:30:14 -118.18713713 48.43054423 
R37E, Section 20 

TS026 Barnabv Creek m060320a 3-Jun-01 13:05:40 -118.22217327 48.4336522 

TS027 Rotter Bay Creek t060418a 4-Jun-01 11:50:25 -118.18818647 48.44430514 

TS028 Ouilhsascut m060621a 6-Jun-01 14:49:28 -118.19501414 48.4519532 
Creek 

TS029 Unnamed, T34N, m060321a 3-Jun-01 14:17:36 -118.22064723 48.45808083 30feet W 
R36E, Section 11 

TS030 Unnamed, T34N, m060622a 6-Jun-01 15:13:26 -118.19335082 48.4678232 
R37E, Section 6 

TS031 Cuba Canyon m060622b 6-Jun-01 15:50:23 -118.20795771 48.47924134 
Creek 



- - _, 

Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

TS032 Unnamed, T35N, m060716a 7-Jun-01 09:17.54 -118.209557 4 7 48.48460456 
R37E, Section 31 

TS033 La Fleur Creek m060322a 3-Jun-01 15:03:37 -118.20722707 48.48854853 5 feet E 

TS034 Unnamed, T36N, m060717a 7-Jun-01 10:10:49 -118.16963206 48.48597205 30 feet E 
R37E, Section 32 

TS035 Unnamed, T36N, m060922a 9-Jun-01 15:04:17 -118.16489287 48.48984614 
R37E, Section 33 
(southwest qtr); 
drains Nettleton 
Lake 

TS036 Unnamed, T35N, m060922b 9-Jun-01 15:57:20 -118.16237102 48.49207338 
R37E, Section 33 
(northwest Qtr) 

TS037 Un proposed t060416a 4-Jun-01 09:54:36 -118.15179622 48.51021109 100 feet 
sampling location uostream 

TS038 Unnamed, T35N, t060417a 4-Jun-01 10:30:01 -118.14848597 48.51319364 
R37E, Section 22 
(south of 
Bradbury 

I camoaround) 

TS039 Martin Creek m060718a 7-Jun-01 11 :11 :09 -118.18437434 48.52104276 200feetW 

TS040 Unnamed, T35N, m060719a 7-Jun-01 12:38:56 -118.13670448 48.52695478 10 feet S 
R37E, Section 15 
(north of 
Bradbury 
campQround) 

TS041 Roper Creek m060718b 7-Jun-01 11:41:47 -118. 17069762 48.54066585 

TS042 Rickey Creek m060720a 7-Jun-01 13:06:51 -118.13595896 48.53985776 

TS043 Cougar Canyon m060417a 4-Jun-01 10:18:45 -118.15453807 48.5591544 
Creek 

TS044 Hallam Creek t060622a 6-Jun-01 15:11:35 -118.12376311 48.55857879 

TS045 Unnamed m060501b 4-Jun-01 18:42:01 -118.08140433 48.57265454 
ephemeral 
tributary west of 
MinQo Creek 

TS046 Mingo Creek m060501a 4-Jun-01 18:00:23 -118.07941283 48.57414722 

TS047 Colville River m060500a 4-Jun-01 17:28•04 -118.07636583 48.57566028 

TS048 Sherman Creek m060418a 4-Jun-01 11 ·40·00 -118.1394913 48.58308291 

TS049 Unnamed, T36N, m060800a 7-Jun-01 17:16:01 -118.13629622 48.60069248 65 feet W 
R37E, Section .. 22, SE Qtr 



Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

TS050 Unmapped m061000a 9-Jun-01 17:33:00 -118.13607492 48.60422634 
tributary adjacent 
to TS051 

TS051 Unnamed, T36N, m060722b 7-Jun-01 15:57:36 -118.1344893 48.60572171 
R37E, Section 
22, NE qtr 

TS052 Unnamed, T36N, m060722a 7-Jun-01 15:09:15 -118.1336598 48.61336795 
R37E, Section 
15, SE qtr, 
western tnbutary 

TS053 Unnamed, T36N, m060721c 7-Jun-01 14:49:38 -118.13288015 48.61328849 
R37E, Section 
15, SE qtr, 
eastern tributary 

TS054 Unnamed, T36N, m060721b 7-Jun-01 14:25:01 -118.12895123 48.61919872 200 feet 
R37E, Section upstream 
14, SW Qtr 

TS055 Unnamed, m060421a 4-Jun-01 14:17:30 -118.07956772 48.6153404 200 feet 
ephemeral upstream 
tributary, T36N, 
R38E, Section 

TS056 Martin Spring t060700a 6-Jun-01 17:02:54 -118.07826015 48.63163767 30 feet E, 
Creek 10 feet N 

TS057 Pmaston Creek t060622b 6-Jun-01 15:52:21 -118.08259481 48.65214266 

TS058 Nancy Creek t060621a 6-Jun-01 14:17:52 -118.11399285 48.65541396 5 feet E 

TS059 Unnamed m060923a 9-Jun-01 16:36:07 -118.11554746 48.66880883 
ephemeral 
tributary at T37N, 

TS060 Unnamed t060617a 6-Jun-01 10:01:43 -118.1163399 48.69894892 
tnbutary T37N, 
R37E, Section 
16, southwest qtr 

TS061 Unnamed t060619a 6-Jun-01 12:51 :45 -118.08936076 48.69034757 10 feet N 
ephemeral 
tributary at T37N, 

TS062 Unnamed, across t060618a 6-Jun-01 11:53:06 -118.07618591 48.68646883 50 feet S 
from Marcus 
Island T37N, 
R37E, Section 23 

TS063 Unnamed m060900a 8-Jun-01 17:07•50 -118.03252902 48.674347 20 feet SE 
ephemeral 
tributary at T37N, 



., 

Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

TS064 Unnamed q060818a 8-Jun-01 11 :41 :38 -118.01458202 48.6910539 
ephemeral 
tributary at T37N, 
R38E, Section 22 

TS065 Unnamed q060819a 8-Jun-01 12:21:07 -118.01511441 48.69373847 
ephemeral 
tributary at T37N, 
R38E, Section 22 
(NW qtr) 

TS066 Unnamed, spring q060819b 8-Jun-01 12:47:58 -118.01488625 48.69618122 
drainage east of 
Evans 
Campground 
oenmsula 

TS067 Deadman Creek t060521a 5-Jun-01 14:04:19 -118.12680241 48.70725424 

TS068 Unnamed t060617b 6-Jun-01 10:32:21 -118.11911193 48. 71083339 
ephemeral 
tributary, T37N, 
R37E, Section 

• 16, northwest qtr 

TS069 Unnamed t060520a 5-Jun-01 13:26:48 -118.12882848 48.71741605 
tributary to Kettle 
River Arm, 
draining pond 
near Bovds 

TS070 Unnamed t060522a 5-Jun-01 15:49:53 -118.11871181 48. 72085941 10 feet S 
ephemeral 
tnbutary, T37N, 
R37E, Section 9, 
NW qtr, SE qtr 

I TS071 Unnamed t060523a 5-Jun-01 16:44:01 -118.11885067 48.72315992 120 feet 
ephemeral upstream 
tributary, T37N, (E) 
R37E, Section 9, 
NW qtr, NE qtr 

TS072 Unnamed t060521b 5-Jun-01 14:59:23 -118.11716902 48.73722253 
ephemeral 
tributary, T37N, 
R38E, Section 4, 
NE qtr 

TS073 Matsen Creek t060518b 5-Jun-01 11:5909 -118.13178812 48.73857207 

TS074 Doyle Creek t060518a 5-Jun-01 11 :28:32 -118.13225922 48.74096216 30 feet S 

~S075 Kettle River t060517a 5-Jun-01 10:02:21 -118.1231085 48.74804728 

TS076 China Creek m052200a 21-Mav-01 17:18•10 -118.03376107 48.71413716 



' 

Station Station 
ID Description 

TS077 Unnamed 
tributary south of 
Snag Cove 

TS078 Unnamed 
ephemeral 
tributary at T38N, 
R37E, Section 36 
(SW Qtr) 

TS079 Unnamed 
I 

ephemeral 
tributary entering 
river at T38N, 
R37E,Section 35 
(NE Qtr) 

TS080 Unnamed 
tributary directly 
across from 
Bossburg, WA 

TS081 Dilly Lake 
ephemeral 
tributary 

TS082 Unnamed 
ephemeral 
tributary 
upstream of Dilly 
Lake ephemeral 
tributary 

TS083 Unnamed 
ephemeral 
tributary at T38N, 
R38E, Section 21 

TS084 Unnamed 
ephemeral 
tributary at T38N, 
R38E, Section 22 

TS085 Unnamed 
ephemeral 
tributary at North 
Gorge 
Campground 

TS086 Unnamed 
ephemeral 
tributary at T38N, 
R38E,Section 17 
(NW qtr) 

GPS 
Data File GPS Date Time Longitude Latitude 

t052218a 22-May-01 11 :18:25 -118.0528747 48.72516913 

t052220a 22-May-01 13:50:52 -118.06398584 48.74391456 

t052221a 22-May-01 14:57:23 -118.06352579 48.75206898 

t052223a 22-May-01 16:09:19 -118.05597784 48.75829918 

t052300a 22-May-01 17:10:43 -118.0403655 48. 77095646 

t052300b 22-May-01 NA r;~;,~:~;,~i: jr!:~'" "' (' ,, 
:,:t:: ;;::;~,;::\~~:\~ :x ;;::;·:~t;111 

t052318a 23-May-01 11 :03:39 -118.00884452 48.77559496 

t052319a 23-May-01 12:23:03 -118.00398041 48.77945341 

t052321 a 23-May-01 14:09:33 -118.00107156 48. 78578034 

t052321b 23-May-01 14:50:14 -118.01392302 48.79681448 

Distance/ 
Direction 

to Sample 
Location 



Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

TS087 Unnamed t0523228 23-May-01 NA ,,.: 11 =18:01455: ~:~ 4a:8o9f ·8~8?. 
ephemeral 

111~~~~~1 
·r~-~~.;J.:;' . . ~~::1i~~1j 

tributary 
'"•,,.' "\!'~~ 

~A -"' ~ ,.I~ 

~:t·~~.: /~ 

downstream of 
.. 

Lodgepole Cr at 
r ~~,.~ :" ~ z~i4 
1.e:..i ~r>;;~ 

TS088 LodQepole Creek t052323c 23-May-01 16:44:36 -118.01192578 48.81094806 

TS089 Unnamed m052323a 23-May-01 16:56:54 -117.99423047 48.81178515 
ephemeral 
tributary at T38N, 
R38E, Section 1 O 

TS090 Fifteenmile Creek q060823a 8-Jun-01 16:43:39 -117.9878564 48.82014294 

TS091 Unnamed q060822b 8-Jun-01 16:05:56 -117 .97827733 48.8223694 30feet S 
ephemeral 
tributary at Flat 
Creek 

TS092 Flat Creek a060822a 8-Jun-01 15:04:11 -117.9780477 48.82304915 

TS093 Unnamed m052419a 24-May-01 12:19:19 -117.94096487 48.82060811 
ephemeral 
tributary 
downstream of 
China Bar 

TS094 Unnamed m052420a 24-May-01 13:00:14 -117.92703145 48.8424334 
ephemeral 
tributary at T39N, 
R39E, Section 25 
(SW atr) 

TS095 Crown Creek m052420b 24-May-01 13:40:53 -117.91183214 48.85459859 

TS096 Rattlesnake m060818a 8-Jun-01 11:43:53 -117.90114262 48.85789975 
Creek 

TS097 Unnamed m052423a 24-May-01 16•19:45 -117.87309993 48.88062481 
ephemeral 
tributary 
downstream from 
Moses Spring 
Creek 

TS098 Moses Spring t052422a 24-May-01 15:51:04 -117 .8577589 48.87557936 
Creek 

TS099 Onion Creek m060819a 8-Jun-01 12•58:06 -117.84620837 48.87318893 

TS100 Unnamed t052421 b 24-May-01 14:42.25 -117.84092911 48.89026632 
ephemeral 

• tributary in T39N, 
R39E, Section 1 O 

TS101 Sauaw Creek m060917a 9-Jun-01 10:20·11 -11 7 .82698843 48.89546073 



1---- - - - --- ~---

Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

TS102 Unnamed t052421a 24-May-01 14:06:35 • 117 .8205032 48.90021192 
tributary from 
nearshore ponds 

TS103 F1vemile Creek t052418a 24-May-01 11:58:44 -117.79957867 48.8988877 

TS104 Bear Creek m060916a 9-Jun-01 09•45:50 -117.8114682 48.90855778 

TS105 Deep Creek m060817a 8-Jun-01 10:05:07 -117.7536441 48.93226648 

TS106 Bia Sheep Creek M053120a 31-May-01 13:36:48 ·117.76537435 48.93923694 

TS107 Quartz Creek M053119b 31-Mav-01 12:51 :31 ·117.76444347 48.93905546 

TS108 Goodeve Creek M053122b 31-May-01 15:51:19 ·117.73418096 48.94296884 12 feet SW 

TS109 Scnver Creek M060117b 1-Jun-01 10:49:00 
:J;~~"i{':'f. t!' ·~ ~", O:.!-j:' ~> ..... ~ .. ~~~.. t j~,J'S.0.>'~':1 ,..,5~ ...... 'I'""''' ..... ~ ~ 
'i!,1·7·.'T.QID~, ·;;,1111'.9. Q35Jll!>;.l 6 feet N 

TS110 Unnamed M060120A 1-Jun-01 NA 
tnbutary NE of 
Gaging Station ' 

US001 / Tributary to Tom r062717b 27-Jun-01 10:13:06 -117.64614013 48.9463303 200 feet 
UW001 Bush Creek; upstream 

Melrose Mine 

US002/ Flume Creek; r062817a 28-Jun-01 10:00:48 -117.38501219 48.90289118 50 feet SE 
UW002 Sullivan Mine 

US003/ Flume Creek r062817b 28-Jun-01 10:50:08 ·117.39327514 48.87175394 
UW002 South Fork 

US004 Linton Creek; r062820a 28-Jun-01 13:31:47 -111.415n952 48.85920965 30feetW 
Oriole Mine 

US005 Unnamed r062516a 25-Jun-01 09:55:36 -117.79365619 48. 77948285 
tributary to Onion 
Creek; Van Stone 
Mine 

US006 Unnamed r062521a 25-Jun-01 14:08:35 ·117.75384957 48.75051462 
tributary to Onion 
Creek; Van Stone 
Mme 

US007 Van Stone Mine r062521c 25-Jun-01 14:42:04 -117.7530733 48.75045504 
soil 

usoo8 Van Stone Mine r062522e 25-Jun-01 15:08:32 -117.75884106 48.75304501 
soil 

US009 Van Stone Mme r062520a 25-Jun-01 13:13:40 -117.74375006 48. 757 48945 
SOii 

US010 Unnamed r062519b 25-Jun-01 12:35:37 -117.74363503 48.75676136 
tributary to Onion 
Creek; Van Stone 
Mme 



.. ~ ' ... ""f 4 ' •.,. 

' ' " 

Distance/ 
Direction 

Station Station GPS to Sample 
ID Description Data File GPS Date Time Longitude Latitude Location 

UW004 Unnamed r062520b 25-Jun-01 13:57:19 -117.7538001 48.75052196 
tributary to Onion 
Creek; Van Stone 
Mine 

US011 / Tributary to Deep r062623a1 26-Jun-01 16:40:13 -117.68972521 48.86287034 
UW005 Creek; Last 

Chance Mine 

US012 / Deep Creek r062619a 26-Jun-01 12:26:32 -117.66672655 48. 76888098 
UW006 South Fork 

US013 Unnamed r062617a 26-Jun-01 10:36:50 -117.65789432 48.6975981 180 feet 
tributary to Deep 
Creek 

US014 / Unnamed r062723a 27-Jun-01 16:30:13 -118.04019634 48.12127929 
UW007 tributary to 

Hunters Creek; 
Cleveland Mine 

US015 Unnamed r062722b 27-Jun-01 15:58:06 -118.0296757 48.11797048 150 feet S 
tributary to 
Hunters Creek; 

I Cleveland Mine 

US016 Unnamed r062721a 27-Jun-01 14:19:27 -118.02697886 48.11598579 
tributary to 
Hunters Creek; 
Cleveland Mine 

ti~ :fi~R$:cq~i'di~~t~i? ·~vail~ble, coordinate~ ~hQ,~~ are ung9rr:~9l~g, . " ' ' - -
NA: Not available. 

-- ------
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APPENDIX I 

DATA QUALITY ASSURANCE REVIEW MEMORANDA AND ANALYTICAL DATA FORMS 

(Available Upon Request) 



APPENDIXJ 

EPA'S REQUEST FOR PERMISSION TO CONDUCT SAMPLING IN CANADA 



OE:tpartment of i=o1eig11 Aff alre 
ano Jnctrnationer Trade 

Mra. Susan L~ 
~nselfor 
Economic and Environme'1t· 

*· 

Science and TechnoloQY Secaon· .. 
Emba&ey of the United States of America 
480 Sussex Drive 
OltaWB,ON 
1<1N 1a& 

Ollar Mrs. L~vahyn: 

Mln1et~1tt d~ Afta11es "uang~res 
et ou Comme1ce rnternatio11a1 

July 23, 2001 

I wlah ta think the US Envlronmental Prowotlon /#l;Jeney (EPA) for 
contacting Environment Canada. th9 PJDVJnce of British Columbia. and 
the Depaartment of Forefgn Affalrl end tnmmational Trade regarding their 
interest Jn collecting Rdtment and watar samples flom h canadlan 
portion of the Columbia River within the Province of Britllh Columbia. I 
undemand tnese ampl• were to 81$lst 1h& EPA In determining wtleiher 
Lake Roosevelt Jn the State.of W&shtngton should be classified aa a US 
SUperft.lnd site. . .·. 

It'' my Undelltand[ng that caoperation on addressing . · · 
envJronmental Jssues In 1his regfon ta ex;mptary. However. it la clear that 
the EPA'• request to coiled sediment and watereampte&-ln Canada for 
us superfund purpoeea and tor potential rmgatlon In the us Is cflffetent 
and 0U11k:le the normal •ru• Of cooperation. Dllouellonl between · 
canadian and US ofllclals s~g;ost fn fact that a request of~ 11eture 15 
without precedent and a guiding framework. 

. . . . ... 
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Of spedfic Mttreet to the Go\femment of Canada. la how issues 
concemlng reclpmcity, aovereignty, and liability wm be addlessed fn the 
absence of a clearly oefined frBmeYtlOrk. Recognizing the potential 
lmplJcatlons for boll countries, Canada has reservations about 
proceed"'1 on an ad hOc basis and would rocommend that we dilcun 
thf$ matter more fulJv betin •defMtln; the EPA'& req~t. 

~Anne Charles 
. ~QltecfDr . 

. : · ~~ . - ~ ""United Ststa1kTransboundary DMsJon 
•" • •#• • ... ! •• I•• ... 

... -:.~~· ... 
cc: JeMa Mcl<ar-AJie. Ol~r(Amerfoas Division). EnVfronmenl 

canacta · · - .. · 



Oc:. ~~e= 3, 2 oo: 

Mr. 3ruce Levy, Direccc~ 

United States Transbcundary Divis~on 
~ .. .,_ I r,~·ai' '"S .. - ~ -n-~· __ .... ~--a·a ;..1e::;iartme:1t c:: cO;:'El.gn t'".-.:. ... Cit .:.n-e.-.. c..-C,.dJ. • .:.c. -

~ester B. Pearson Sui~ding, Floor A-€ 
125 Sussex Dr~ve 
o~~awa, O~~ar10 KlA CG2 

Dear Mr. levy: 

I am respondi~g ~o a letce= by An~e Char:es o~ ~uly 23, 
2001 addzessed to my predecessor, Susan ~ysyshyn, re;arding cne 
req~es~ by the U.S. Env~ron~enta~ Protec~ion Agency (E~A) 
superfund prograrr. :o col:ecc sediment samples from portior.s of 
the Columbia River in Canada wit~~n tr.e Province of Bri~isn· 
Colu~bia. I wo~ld like ~o clari!y ana more t~oroughly explain 
the purpose, benefits and possible l~~l~cations of E~A's 
proposed so.;:npling in Canad.a, as we:l as restate my Govern:nent's 
request to perfo=m ~his ~a~pling. 

The E?A Superfu~ci prograre ~s ~nder~akinQ an assessment 8f 
ccntamination in a porcicn cf the Co~um~ia Rive= in Wash~ngton 
s~ate just south of tne U.S.-Canada border. EPA is conduc~~~g 
:his assessment at the reqJest of tne Colv~lle Con!edera:eo 
Tribes and the Spokane Trioe of Indians of Wash1ng~on State. 
This also involv~s the assessment cf a?proximace~y n~nety (9C; 
rn:nes and mill! in t~e U.S. that have been ~aen~ified as 
pc~ential con~aminant sources to the Columbia River. In o=de~ 
to estab:i.sh ''background" or "re::erence"· cor.cent.r::t:.ions, EP.~ is 
seeking to collect sedirnant samples f=o~ locatior.s ucs~ream of 
potentia: co~~arnin~n: so~rc2s. Sasse en the locatio~ of 
pctentiai con~aminant sources and the d~rection of River flc~. 
icieal locations to collect "backg=ound" or "referencen samp:es 
a~e near Lower Ar=~w Lake :n Castlegar, B.C. a~d alo~g the ?e~d 
O:e1lle R~ver lr. Canada just north o: tr.a ~ncernatio~a~ 
boundary, A. fiq1..:re shc·1nng the proposed sar..ple location:: is 
provided in Enclcsu=e 1. F~rther explana~:on cf the sarnpli~s 
pro~~sed, incl~din~ E?A's i~tended ccorciinat~on efforts w1~~ 
the Gover~rr.ent of Canada, i~ provideo in Enclosure 2. 

Analytica: resJlts o: sedirr.en~ sa~pies collec~ea :r~~ 
''baci\g:::-cund" or "!'eference" locatioi:s in Can3da . ..,ould ne::ely be 

.compared to the resJlts cf sed1~e~~ sa~pies c~llec~e~ f=~m 
alcng tne. Cclurnbl.a River in ~he :J.S. ~a:n;::les =~l~ec::ec .by EP-~ 
in the ~.S. 1 l.r. compar~sc;. to those proposec fo~ col~ec:ion in 

CQr.ada, ~ill he:p dete~mir.e i: some portion of ~.S. waters 
~no~ld be pr1o~itizec f== fur~he~ li.vesLiga~~on ~nd ~:ea~up. 



Ac~ordinoly, ~?~ LS se~<in~ to g~~h~= d~ta for ~urpcses ~f s-~~ 
p~1or1~iiacicn, ~ot fer pocent1a: li:igat10~ in r.s. cou=cs 
a~ai~s~ Ca~ad1an ~nter~sts. 

Addi~icnally, for tne !nfonna~~cn ~o oe useful1 lt is 
~rnc=r~ar.t tr.at the o~c~oco~s ~nder w~ich t~ese sam~les are 
ceke~ ~atch ~~ose o~ ss~p~es collec~ed ~n the U.S. I as3u:e 
you c~3t Canada's co~sen~ regardi~g the pr~~osed sa~pling dces· 
not cons~~tute an O?en-ended co~.m~tment to allow :ut~re EPA 
ac~ivlties in :a~adian terri:ory, :f EP~ cetermi~es t~at 
addltic~a~ sa~9li~g ~s requl~ed, E?A wil: agai~ consult Wlth 
2nc seek :he conse~t of che Canadian qcvernment. 

Excel:e~t exa~ples 0£ bi-naticr.al cooperat1~n abound 1 sue~ 
as ~he salliplir.g cond~cLed by En7iro;..rn~nt Ca~ada in the cr~ited 
States near superfund site~ along the Kiagara and s~. Lawr~'-ce 
R~vers to h~lp fulfill che qoals of ~he Great ~akes Wa:er 
Quali i:y- Jl.g=esne:l::. .~not her d~mon:st.rat:ion of tz:-ans-coi_ndary 
coopera::1on in~lujes·s~~pling conducted ~his year in Ca~ada bv 
ch~ Un~~ed States Geclogical Su:Yey ana the Washi~sco~ Stace -
Departr.enc o: S~olcqy a~ Lowe~ Ar=o~ La~e in Casi:legar~ . 

Finally : w!sn to poi~~ out that co:laborat~ve efforts L~ 
the Collli~bia Ri~er re;icn between E?A and the Britis~ ColUil"~La 
Minist~y of ~aLer, Land and ~ir Prctec::ion (WLAP) already exis~ 
th~cugh an exchange of i~formation anc exper~ise on u~ique ana 
·com?lex conta~inated sites, sue~ as tne cco~dinatio~ cf E~A's 
·review of documer.ts related to ~ne fi~st chase ecolocrical =is~ 

! s~~ss.rr.enc (SR.:;) for a . c9,n ::_a_~_in~tec. SJ, -:e. lQc_a cad _a.i.cn~_ t!:ia 
C:o.Lun1D:.a· Kl.~er ln 'l'ra.l.1, 8.C. This si~e l.:1 Canada, fo ... which 
an -:;s~~s.:snent: of i.:.1.e e~<::;nt' ;.nd mag!'litude C>f com:aminac.:.on i.s 
oeing conducted, inc:~des an ~area of i~ter9SCN extending along 
the Columl:ia River fro!'!'. the int:e.:naci:Jna..1. ~u·.lnca~y to 
:astlegar. Ii; is irnporta!1::. to ur..-de.:tstar.d t::.at. the "area o: 
interes1:" being asse.ss::o. by Canada .:..s irnmediar.e:.y U;JStr·earn o-: 
the U.S. port:on of the Col~mbi~ Riva~ c~rren~ly being assessed 
by the EPA Supe=~und program. T~is example of collabo~at~on i~ 
~~~ regLon de~onstrates both cc~ntries recogni~ic~ t~at 
con-:arn:-.atio::i :!.ssu.es along the ~03.urr.bia Ri·,_rer sxtenc. :iey::md :re 
internaticnal bounaary and t~at in o:der for eac~ cc~ntry ~c 
~ettar ~n=ersta~d ~~e commo~ challe~ges a: ccn~aminateci s~tes 
c: th~s ~ature, :t :~ important tnat: 1n!~r~2tion ~~G oa:a be 
ac~ess~ble £8= :~e ~L~~e: ~enef:c o~ no~n coun~r!es. !?A 
b~l12vas eta~ t~e =e=L~~s a= sa2L~e~t sa~pl~s collect~= :=orr 
-:.r .. e U.S. o~.rc!.o- c•f ~he C::llurrlb..:.a ~i.ver =.=1d ::::e ::-esui~:s ~f :.h~~e 
-- r'\l \'"'\:.'""' ::>rl co~ .-0·1 .... c-1'c-. ca-.-c.'a ···l~ p~..,v~d . ~.~ :>an:- es ~ .... ol:'os-~ .... _ - --- ._ ,, -'-n . c. ,.,_ - _...., ... e u.~e-1..:.~ 

1a~a to t~e SC ~:n~s~=Y cf Wa:~=. Lan~ a~d Ai: Prot~ct1on ir 
:;..~s a~.sess::i.e:-:c. :: ccn:.c::ni.:-.:>tior c.l8ng L!1:: C·:.l.urrb:.a F._·,i::.L. 
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~ hoce this cla:ificat1c~ of ~?A's req~es~ addresses c~e 
concerns ~a~sed !r. your le~ter. If you approve E~A tc c8nd~ct 
sampling with this cla~1ficatlon, we ~i:l infor~ EPA ~o prcce~c 
lr. clos~ coordination ancl cc:n.~un1ca~~cn with ~nvirc~menc Ca~ada 
ana BC Minis~ry of Water, Land and Air Protection. Ho~ever, ~f 
you have adcitional q~es~ions, and/or desire a rnee~ing er 
con=erence ca::, ~his cffice would be happy to coordinate it. 

Because ~~ ~s importa~t fer ~PA to complete al: 
assessmenc-relaced activ~~ies wi~hi~ the s~atu~ory dead~ine c: 
August 2002, we look forward to your response to this 
clarifi~ation as ~con as possible. If you teel a mee~ing ls 
req~ired, we wo~ld :ike ~o meet Hitn you by October 12, 200:. 
Thank you for ycu= :n:erest i~ ~his ma~te= and ! look forwa~d 
to receivi~g your respor.se. 

Finally, I will call you: office in the nex~ few days ~o 
reques~ a~ appointment to rnee: you, as clearly there will ~e 
c~her ~ssues o: P~tual, in~ersst with which we will bo~h be 
involved in the f~ture. 

Enclosures: As stat8d. 

Cc: ~enna McKay-Al~e, 
Environmen~ Canada 

S:!.ncs=ely, 

,/l / 1 . 

Environ...~ent, Sc~ence & Technolo;y 
C:iunselor 
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Enclosure 2 

Proposed Sampling by EPA in Canada 

What is the purpose of EPA's sampling in Canada'? _ 
To collect ''background'. or '·reference·· samples in relation to EPA·s on-gomg assessrnem or 
con~amination along the U.S. portion of the Co:urnbia PJver south of the Inremational Bounci.ary. 

How will the data be used? 
Analytical rerolts of the "background'. or ''reference" samples will be compared to sediment 
samples collected from the U.S. portion ofthe Columbia River. This information will help EPA 
determine if some portion of U S. waters should be prioritized for further investigation ::ind 
cleanup. 

What sample media/type will be collected? 
Surface sediment samples similar in sediment type/grain size to sedllnent samples collected in 
the U.S. 

What cbemiclll analyses will be conducted <>n each sample? 
Metals. pesticides, and polychlorinated biphe:iyls (PCBs) 

Where are the.proposed sample locations? (Please see figure presented in Enclosure I) 
Lower Arrow Lal\e in Castlegar. B.C. 
near Hugh Kennleys1de and Brilliant Dam~ in Ca.!tlegar 
near Waneta and Sevenrnile Dams alor.g the Pc:nd Oreille Riv~ 

Up co four different sediment types are proposed for collection at each of these locations. 
Examples cf sediment types are; coarse. fine, very fine. etc. 

How were these loc:ttioos determined? 
For purposes of EPA 's as~~sment '·background" or "refe:ence'' concentrations are established 
by collecting samples upstream or :)Utstde the influence of potc:mial contaminant sour::e!. Based 
on the location of porentia! contar.llnant sources to the portion of the Columbia Ri\rer being 
assessed by EPA and :he direction of River flow. the proposed locations in Canada are ideal 
"background" or "reference'' sample locations. 

When is the proposed sampling e"ent? 
Because it is important for EPA to complete all assessmenHelated activities within the starutarv 
deadline of August 2002, the desired time frame to conduct sample collection is Oc1ober 2001. 
Some examples of '·a~~essment-related activities" are; sampie collection and laboratory an~l) sis 
data validation. evaluation and interpretation of results. '-Ild report writing 

What are EPA's intended coordinat1on efforts with Canada for this proposed sampling 
event? 

EPA intends to full) coordinate and corr~rnumcate planned sampling activities and 
schedule with Environment Ca.'1ada and BC Ministry of Water. Land and Air Protect on 
(WLAP) prior to con.ducting any sampl~ :ollectio~ act:v1ties in Canada. 



Enclosure 2 
Page 2 

EPA will provide Environment Canada and '~VLAP early nouce of its pranned schedule. 
Both will be :.irovided the opportunity to accompany EPA during field sampling activities. 
as well as th~ oppornmity to assist in sample collection. 

EPA v~iH seek input from Environment Canada and WLAP staff rega:ding the proposec 
sample locatiol".s given their fardliarity with River conditions and charactenstics. 

EPA will ensure the opportunity for Environment Canada and U.'LAP to obtain split 
samples. 

EPA intends to provide E=i.vironment Canada with a copy of itS Sampling Plan and has 
already provided WHAP v.1th a copy of fae Plan as part of the collaborative informat.J.on 
sharing effort in t.1e region. 

EPA intends to provide E:lVironmem Canada and WLAP v.it'Li a copy of the sample 
results as soon as it 1s available and ,_.,ill continue to keep both offic:es informed of EPA ·s 
activi:ies related to th assessmen~ of the U.S. portion of the Columbia River. 



t ~ l. I 

RECORD OF 
COMMUN I CATION 

0 PHONE CALL 001SCUSSION 0 FIELD TRIP 0 CONl"l! .. !NCI 

lJ'oTHER 1sPec1FY> Teleoo()fer-ence 
(Record of Item checked above) 

F...-: DATE 1-......,,.; 
4-1~ ~z. 

TIME 

SUBJECT 

epfl-'5 pro~ ternpl~ in C!arado.. o:t L-0.ou- Arrow Lat<e, 
SUMMARY OF COMMUNICATION 

Monie.a lonel 
1 
f PA Peg)ori ID Oi-k. ~~rnent M~r, di:scus.5ed 

- over vl ew of' s Ufe"-furO ::5 t-k ()S6e55 h')errt prcx.e.ss 

- overvlew q::- ~ Coluf"'r"'\b~ Rl\er .s!k.. lrw~~n a.nd {klrpose_. 
of E..f'~'-:> proposed. .:Sedl.rnent oampltQj a+ l,o'\l./er 1:-crrDJ.J l.ak'e.· 
\n cana.d.a. · 

- chl"Dr'\O~'j of EfA's C.Orr,rnunlca:han w·l:}h -governm.t.n+ of Cctn~ 
dt:bhn3 ~ci') +t? 6pr·1~ 2.c:>o I In ~ktQ::) perm l~~i on -+o corduc+

~~Ir) Canada 

- E-PA's Y"eef~~ r~a..r~ +'ht.. '-exces:s' 6ed<.~-r c:sa~les 
CWY~ iY) ....-ne pos5eS~ior) Of EC, WL..AP. 

\h)s vvas fQtlowed ~ Q ~ A . 

!he. -telt:eo~ 
o~u.rt'~ ~A- 4-hat 
wowd be- .rr-a_k 

wra;:>ped up wclt) P&ter FowceH op DFAJT 
a_ de....--kimtna...-hot') Or\ E.PA's n=-ql..(Rs+ 
U:,l+hln 2 weeb . 

Recorded. ~ ~ 
YY\crnl.al TOY!el ,~nl'U'.5,UXJ& 

!l'A fomi 1300-4 (7°72) REF>LACl!:S EF>A HQ FORM SJOO•J WHICH MAY BE USEC UNTIL SUF>F>LY IS EXHAUSTED. 
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UNITED STATES ENVIRONMENT AL PROTECTION AGENCY 
REGION10 

Reply To 
Attn Of: ECL-115 

1200 Sixth Avenue 
Seattle, WA98101 

JUN - 6 2002 

Mr. Peter Fawcett, Deputy Director 
United States Transboundary Division 
Department of Foreign Affairs & 
International Trade 

Lester B. Pearson Building, Floor A-6 
125 Sussex Drive 
Ottawa, Ontario KlA OG2 

Dear Mr. Fawcett: 

I am writing as a follow-up to the teleconference of 
April 25, 2002, between U.S. and Canadian government staff 
regarding the request by the U.S. Environmental Protection Agency 
(EPA) to collect sediment samples from Lower Arrow Lake in 
Canada. We have also requested the extra volume of sediment 
collected by the British Columbia Ministry of Water, Land and Air 
Protection (WLAP) during its past Columbia River monitoring 
effort. 

I appreciate your taking the time to speak with my staff on 
these matters. As discussed during the teleconference, the 
dialogue between U.S. and Canada regarding EPA's request to 
obtain access to Lower Arrow Lake was initiated in the Spring of 
2001. The Region appreciated the commitment by you to respond to 
our requests within two weeks of the April 25 teleconference and 
remains hopeful that a response is forthcoming. To streamline 
the process, please include in your letter a designated contact 
for future reference. 

- EPA ~s continuing to consider all pos&ible options in 
establishing "background" concentrations for its ongoing 
investigation of hazardous substance contamination along the U.S. 
portion of· the upper Columbia River in northeast Washington. The 
Region will be reviewing the quality and usability of analytical 
data provided by The Confederated Tribes of the Colville Indian 
Reservation pertinent to sediment samples collected from the 
Columbia River Basin in Canada. In accordance with the 
government-to-government relationship between EPA and the Tribes, 
EPA is obligated to consider and review the quality and usability 
of this information. A copy of the analytical data has been 
provided to Canadian federal government staff. 

IPape. 
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'Thank you for your valued involvement in this matter. We 
look forward to your written response to our requests and future 
cooperation between both countries in addressing contamination 
issues. 

Sincerely, 

Iani 
Regional Administrator 

cc: Christine Todd Whitman, EPA Administrator 
Mike Gallagher, US Embassy-Ottawa 
Marianne Horinko, EPA Office of Solid Waste and 

Emergency Response 
Judith Ayers, EPA Office of International Activities 
Pete Christich, EPA Office of Interational Activities 
Eric Running, U.S. State Department 
Tom Fitzsinunons, Director, WA Department of Ecology 
Derek Thompson, Minister o·f BC - Water Land & Air 
Protection (WLAP) 

Tim Hodges, Canadian Embassy 



APPENDIXK 

CHAIN-OF-CUSTODY FORMS AND DATA VALIDATION REPORTS RELATING TO THE 

SEDIMENT SAMPLE COLLECTED FROM LOWER ARROW LAKE DURING THE 

ECOLOGY 2001 SAMPLING EVENT 
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Subject. 

Officer· 

By: 

Summary 

Manchester Environmental Laboratory 
7411 Beach Dr E, Port Orchard, Washington 98366 

Case Narrative 

August 7, 2001 

Metals Quality Assurance Memo for FDR Sediment Toxicity Study 

Dave Serdar 

Dean Momohara 
o'f" 

The data generated by the analysis of these samples can be used with the qualifications 
noted in this memo. The samples were analyzed on 07/09/01 The results are from 
analytes simultaneously analyzed but not requested by the client at that time. In some 
cases, adequate quality control samples (QC) were not analyzed and/or QC results did not 
meet validation. These results should be treated accordingly 

All analyses requested were evaluated by established regulatory quality assurance 
guidelines 

Sample Information 

Samples were received by Manchester Environmental Laboratory on 05/10/01 in good 
condition. 

Holding Times 

All analyses were performed within established EPA holding times. 

Calibration 

Instrument calibrations and calibration checks were performed in accordance with the 
appropriate method All calibration checks were within control limits Balances are 
professionally calibrated yearly and calibrated in-house daily. 



Method Blanks 

No analytically significant levels of analyte were detected in the method blanks 
associated with these samples. 

Matrix Spikes 

The matrix spike recoveries for iron were not calculated due to the native source 
concentration being significantly higher than the spike. The data was qualified as an 
estimate. 

Spikes were not analyzed for potassium, magnesium, silver, antimony and tin analyses. 
The data associated with these analytes were qualified as estimates. All other matrix 
spike recoveries were witftin the acceptance limits of± 25% 

Replicates 

All duplicate relative percent differences of samples with concentrations greater than 5 
times the reporting limit were within acceptance limits of less than 20%. 

Laboratory Control Samples 

The iron, chromium and antimony laboratory control sample recoveries were beyond 
control limits The data associated with these analytes were qualified as estimates. All 
other laboratory control sample recoveries were within acceptance limits. 

Other Quality Assurance Measures and Issues 

The beryllium initial calibration verification result was beyond the control limit. The 
data associated with this analyte was qualified as an estimate. 

u The analyte was not detected at or above the reported result. 

J The analyte was positively identified. The associated numerical result is 
an estimate 

UJ The·analyte was not detected at or above the reported estimated result. 

NAF - Not analyzed for 

NC Not Calculated 

2 



bold - The analyte was present in the sample. (Visual Aid to locate detected 
compounds on report sheet ) 

Please call Dean Momohara at (360) 871-8808 to further discuss this project. 
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APPENDIXL 

GRAIN SIZE CLASSIFICATION 



Table 1-1-Grain Size Classification of Sediment Samples 

Station Internal Grain Size Station Internal Grain saze station Internal Grain ::>IZe 
ID Sample ID Class ID Sample ID Class ID Sample ID Class 

CS001 CR-003-SD 3 TS008 TR-064-SD 4 TS068 TR-115-SD 1 

CS002 CR-001-SD 3 TS009 TR-063-SD 1 TS069 TR-119-SO 1 

CS003 CR-004-SD 4 TS010 TR-065-SD 1 TS070 TR-116-SD 1 

CS004 CR-005-SO 4 TS011 TR-066-SD 4 TS071 TR-117-SO 1 

csoos CR-006-SD 4 TS012 TR-068-SD 3 TS072 TR-118-SD 1 

CS006 CR-007-SD 1 TS013 TR-067-SD 2 TS073 TR-120-SD 1 

CS007 CR-008-SD 2 TS014 TR-069-SD 1 TS074 TR-121-SD 1 

CS008 CR-009-SD 2 TS015 TR-070-SD 3 TS075 TR-122-SD 1 

CS009 CR-010-SD 1 TS016 TR-071-SD 3 TS076 TA-001-SD 3 
CS010 CA-011-SD 4 TS017 TR-072-SD 4 TS077 TR-002-SO 3 
CS011 CA-012-SD 4 TS018 TR-073-SD 4 TS078 TA-005-SO 2 
CS012 CR-013-SO 4 TS019 TR-074-50 1 TS079 TR-004-SO 2 
CS013 CA-014-SO 4 TS020 TR-075-SD 4 TS080 TA-006-SO 2 
CS014 CA-015-SD 4 TS021 TR-076-SD 4 TS081 TR-007-SO 3 
CS015 CA-016-SD 4 TS022 TR-077-SD 2 TS082 TA-008-SO 3 
CS016 CR-017-SO 4 TS023 TR-078-SD 4 TS083 TA-009-SO 3 
CS017 CR-018-SD 4 TS024 TR-079-SD 3 TS084 TA-010-SO 1 
CS017 CA-066-SD 3 TS025 TR-080-SD 2 TS085 TR-011-SD 4 
CS018 CA-019-SD 3 TS026 TR-081-SD 3 TS086 TA-012-SO NA 
CS019 CA-020-SO 4 TS027 TR-082-SO 3 TS087 TA-013-50 2 
CS020 CA-023-80 4 TS028 TR-083-SD 2 TS088 TR-014-50 2 
CS021 CR--022-SD 4 TS029 TR-084-SD 2 TS089 TA-016-50 NA 
CS022 CA-024-SD 4 TS030 TR-085-SD 2 TS090 TR--040-50 1 
CS023 CA-025-SD 3 TS031 TR-086-SD 1 TS091 TR-127-SO 2 
CS024 CR-062-SD 3 TS032 TR-087-SD 1 TS092 TR-041-SO 2 
CS025 CR-026-SD 4 TS033 TR-088-SD 4 TS093 TR-017-SO 3 
CS026 CR-029-SD 3 TS034 TR-089-SO 1 TS094 TA-018-SD 3 
CS027 CR-027-SD 3 TS035 TA-128-SO 2 TS095 TA-019-SO 2 
CS028 CR-028-SD 4 TS036 TR-129-SD 4 TS096 TR-042-SD 1 
CS029 CR-03Q-SD 3 TS037 TR-090-SD 1 TS097 TR-020-SD 3 
CS030 CR-031-SD 3 TS038 TR-091-SO 1 TS098 TA-022-SD NA 
CS031 CR-032-SD 2 TS039 TR-093-SD 1 TS099 TR-043-SO 1 
CS032 CR-033-SD 3 TS040 TR-094-SD 1 TS100 TA-023-50 2 
CS033 CA-034-SD 3 TS041 TR-095-SD 2 TS101 TA-044-SO 1 
CS034 CR-036-SD 3 TS042 TR-096-SD 3 TS102 TR-024-SD 4 
CS035 CR-035-SD 3 TS043 TR-097-SD 2 TS103 TR-025-SO 1 
CS036 CR-037-SD 2 TS044 TR-104-SD 1 TS104 TR-045-SD 2 
CS037 CR-038-SD 2 TS045 TR-105-SD 4 TS105 TR-047-SO 1 
CS038 CR-039-SD 2 TS046 TR-106-SD 2 TS106 TR-026-SD 2 
CS039 CR-040-SD 2 TS047 TR-107-SD 4 TS107 TR-027-SD 2 
CS040 CR-041-SD 2 TS048 TR-098-SD 1 TS108 TR-028-SD 3 
CS041 CR-042-SD 1 TS049 TR-099-SD 1 TS109 TR-029-SD 2 
CS042 CR-043-SD 1 TSOSO TR-125-SD 2 TS110 TR-030-SD 1 
CS043 CR-044-SD 1 TS051 TR-100-SD 2 US001 BK-150-SD 1 
CS044 CR-045-SD 1 TS052 TR-101-SD 1 US002 BK-152-SD 1 
CS045 CR-046-SD 1 TS053 TR-102-SD 1 US003 BK-153-SD 1 
CS046 CR-047-SD 1 TS054 TR-103-SD 1 US004 BK-155-SD 1 
CS047 CR-048-SD 1 TS055 TR-108-SD 1 US005 BK-130-SD 1 
CS048 CR-049-SD 1 TS056 TR-109-SD 1 US006 BK-131-SD 1 

Ol-033lr xis Table 1-1 Page 1of2 12117/01 



Table 1-1-Grain Size Classification of Sediment Samples 

Station Internal Grain size I Station 
ID Sample ID Class ID 

CS049 CR-050-SD , TS057 
csoso CR-051-SD 2 TS058 
CS051 CR-052-SD 1 TS059 
CS052 CA-053-SD 1 TS060 
TS001 TR-056-50 4 TS061 
TS002 TR-o57-5D 4 TS062 
TS003 TR-OSS-50 3 TS063 
TS004 TR-o59-SO 3 TS064 
TSOOS TA-<>61-SO 1 TS065 
TS006 TR-<>62-$0 2 TS066 
TS007 TR-060-SD 1 TS067 

Grain Size Classes: 
1. < 25% fines 
2. Greater than 25% but less than 50% fines 
3. Greater than 50% but less than 75% fines 
4. > 75% fines 
NA: Not avaJlable 

Ol-0331r xis Table 1-1 

Internal Grain :size I Station -Internal 

Sample ID Class ID Sample ID 

TR-110-SD 1 US007 BK-134-SD 
TR-111-SD 1 usooa BK-135-SD 
TR-112-SD 1 US009 BK-133-SD 
TR-113-SD 1 US010 BK-139-SD 
TR-123-SD 1 US011 BK-142-SD 
TR-124-SD 1 US012 BK-140-50 
TR-126-SO 1 US013 BK-138-SO 
TR-Q37-SO 1 US014 TR-147-SO 
TR-o38-SD 2 US015 TA-145-SO 
TR-039-SD 3 US016 TR-136-SO 
TR-114-SO 1 

Page 2of2 

Gram saze 
Class 

3 
2 
1 
1 
4 
1 
1 
1 
1 
1 
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