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Pisiutides/PC~s' EPA eiment Akg (drA) WA,; 9

2 -~~~G~ED 7 9(5gf3,),/ -- 

-N o' EI W "Sdment Lmt arc > re o Complete9es

Metivoales ICPAG8270 Sediment, 0.13-200tg/kg (dry) -,1H5-137%c 2 0%d - 95 -

-- r-,~~'00.0-91

N~esiicies/PC fs EPAd01, tieden 0.05 4 pg/k g (dy) 5 60 O'<-0%' i

N- - (~~isoCveCd) and -(w isu> 02- ep/gw Q. 0-0%' 75%''9% -

2 , , Tisue 1-ipgIg (wt) 50150%" -20%! > 95%
r, N - '7~~~igston 'rN- 7"1

-- ad. onMetlis ECPGA9 A Sediment 0.01-J mg/k ig (dry) i5s2%c - 3~0%d 1 95% - I

.002' 5 p____g______d__5__
17 n~~~~'- 150-~

6fbrsef.ts. a . Teissei , 0.O00 (dry)i5g/kg0 6 - - 95%

Dissolvedand , 4 g~k ,(dry) 0102 -j d
ToalRCoy.PD

-GraiDgstonnbr Size ~L ~75I5%' 2 0%d 85

Radioiiulides- ,PAE 90. Sediment 0.0001-0Fpig N 01095%

-tE SLLV-20- 30 -7 -9-5 -

-5' TO BTif s', '. UhErePt Sediment- m'g/kg (dy6 0-1540%'c3% -- '



TABLE 3>' DATAQUALITY OBJECTIVES,,
2 ~~ (4 ~LOW~EliOLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY

A >. - -4|- '3- .3 'r l ~ r .M- Aricv - -

.3 i- ~Cyaide '-ESM45 - Sedaml nt .0.5rg ' NAent'- .-.. * ,'' - 95%'-,

/d '¾ _4 % t wazer ' S-r l r W OpgiL .VatNAKe- - 2 5 %h .

' .OrgacCarbon - SM 5310.C Sedimist 20fI mg/kgi.- 75 -125r. - -25v -95% _ 
(170iiip n'176C onI&2'

'3*dr+---d v --.Wa,. 9 .9- . B At U 7 5 1 2 5 + b <' -)9
diBs 'Iedr )t70 A

a-t- icla '_S M "te 3 .,. . > a. . S g/L -2I25%h> , - , 95% 2

t , ,^VS ' 7 E >PSE Sediment 0Wa > .01%.' It --' NA - 2 % 95%

Totalt ;a S 0.0 NA 4
2 0 %d d

ToS P, SM 406 F.- 0.5 2gt NA F

-Pu-mb 1981 Wt 'O-gk .'. 191 ;e12en 0 % h -.o - 95% -_

-oSM 4ONH3H W aterN 13.0 ,2/LO N -12- 2 5 %b 95,

9TKN SM-45CONORGC' Waterva 1 4/Li' 80-120_ _-. - . 9% W_

__________ - ,' Q >-Sdn z 10mg/ k jSig NAe> m - 1 7 * 95%_ 

2 Ntate+Nitrite SMi4 O '' ' Water. '4'lOggL8, 02, - wt e, '95-

TunP 'SM 45COPF ' ae I 2pgg/L ' "c'~'020%1 -2511) -95% 2

5~J .--- '- SM 4500PF ' " Wter 4 gL8 20%~, 2 "" 95%

N-c. ~Chlorophyll, <SM,10200 H Water- 0'5 pgIL- NA ' 121'~ 4 5
(a/Phaep~hytina 25-' 953'% 3 
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TABLE3r DATAQUALITYOBJECTIVES-
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY

' ' t <~ t- , , (Page 3 of 3) '

Analyte, Method Matrix Quaniitationi Limit,' Accuracy IlPrecision Compleeness'-
.__ _ _ _ .__ _ _ _ I _ _ _ _ _ I - I _ _ _ ___ ..7: (R P D)

.Conductivity.(at SM 2510B 'Water 10 , l holc ., 5% ' 5 %h

250 C ) __ .____._.,_.__A_ ___

Hardness ,SM 2340C Water - 2 ng/L - -. 5 h .

Toxicity Tests SM E. 1383-90 Sidiment NA NA NA 95%

(amphipod)
PSEP (Microtox) . _ .____._______

Bacteria, 'SM-922iC (fecal -Water ' 2 MPNI100i mnL NA NA 95%
coliform)

SM 9230B

modified (E. coil) _, ._.__ ; r_3______)_

NA Not applicable-

'-Based on surrogate recovery results
b Based on performance and.recovey'(PAR) sample resultsi,-'

'Based on matrix spike and matrix spike duplicate recovery
d Based on laboratory duplicate results

Based on analysis of standard reference material or check standard
fBased on difference between original dry weight-and calculated final of sediment
| Based on laboratory triplicate resultsvalue represents a coefficient of variation (CV)
b Based on laboratory duplicate results ifvalue is i5X detection limit; if less'than 5X, precision objective is detection limit

-< -i '--p - -> ' I 
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MifH4 REORIN -lf O AC NLT4-' pA -_94 ABLE444

LOWER COLUMBIA RIVER BACKATER RECONNAISSANCE S-9VE

- a e- of 6(N)>

Ir~ ~ ~~~~~~4 
/ 2' ~~~~~~~ -din tR4494 TssicR -rin -ae'eotn

4, '- -c4cmca Liit(g/gdr) 1' i (g/gwe) iit(i'.

Aluminum. 10 mg/kg1 111 

Animny 3 C3mcl 4* ii p/gdy Lntjgk e)~Lmt(jL ]'
,An~~~~~r,' 12 344 - ' 4

-4', I N 1~~30, 2 

Aluminum 4 410g/g-/10,-4.
.44-4 - __________~~~~~~~~~~~0.

A 4' Antmonyir C
4 300 1 ~ .

iron 5.~< ~ 00' 12\3' 4-

BNice -, V /20, 

selenium ~ :.~ e-300~ _ _ _ _ _ _ 12 > 3 N C

stlver~~~~~~~~', ~~ '0 4 44-

D7..L.a. '3 u 2 -

Ain .43-00'12

~Dicthyl,(hbutyltixi. A 4 4

Ethyl tnbutyldn' 4 4-1,~~~~~~~~~~~~4 4
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4 N 4
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Nw 44
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SP.P~~~~~~~~ 
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��-TABLE-4., METHOD REPORTING LIMIT"FOREACHANALM
LOWER COLUMBIA RIM BACKWATER RECONNAISSANCE SURVEY

(Page 2 of,6)

Tuww Reportmg Water ReportmaChem6al, 
li=�t (AS/L)

k( 

2, � Y
Hirdnegfs q

"c6iductivity 
10 ginho/cm

Turbidity 0 i

pf

O. 1�,en,Dissolved, ox'ys
Chloiophy &T4"p- i 0.v,P 

200,m-�Orgqu carbon (TOC, DOC, OC) /kg
Prain size,, 6.0001-8

�,'20Total sulfides,

T6talvolatile, solids
'Totd 

00solids (moixWm),,'
Lipidu 

0.01
9 

2 MPN/100 ml.,Fecal coliform bc�"',
i Entercco=us 

2 MPNI106 UIL
'��2-MPN/100 mL,

%ORGANIC COAMUNW�- 
7

Pisdii"',

0.5 -oppf-DDD
0.1 0.5,op'-DDE

0,0,!DDT 0.1� v 0.
0.54,4--pDD

0.1 0.5

-O.'4,4,-DDT

'H O.OV-

O Os-' 0.25

05, 0.25

O.S, 1.5i Aldrin

Dield&

20
)T

�S
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EACH AKAL'��'u,tABLE 4. METHOD REPORTING IBM FOR,
LOWER COLUMBIA RIVER ACKWATERAECONNAISSANCE 

SURVEY''
(Pap 6 of 6)'.'

'Sed'"wot Re Timli Rqwnm Waa Rqxnlm
Lm (ji8ft dry) Lu�it &)

4-Ntftuamfim�e

0 7.W

100
D 

20

100

'Didmim and Fumns,,'

2*39 
Ps's,

7,8-TCDD

ps/a 
Ps

42,3.7,8-PeCDD-Z -

I 4iA7 8-HXCDD 
5 po,/o

5
'I.2.3' 6,7,$-HXCDD

HiCDD 
5 Ps's S-ps/s

5 PS/8 r1.2'3,4,6,7,$-HPCD

od
�10 , OsIg 'lo misO(�DD'

ps/8
i,2,3,798-TCDF 

Fps/s

4,2,3,7,i 
5 pa/&� ps/s

pass7.8-PiCDF,
4, 2,3,4.

CDF -
s pg/i,,

wot1,2,3,6,7,$-HxCDF 
5 Ps/$

e r

2,i,'4,6.7-,$-HXCDF, A', 5psle 5-
tY 

4�1.2,3 CDP-Hi 
5 piece'7,8,9

411.

ps/8 PS 11,
2 A`

-HpCDF, 
5 PB 11,

y '10 4,4,OCDF 
10 ps/s Ps

�J

j 24
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r-> >, 1 + t < _t < X 4.0 SAMPIJNG PROCEDURES . - - ' , '

e4. \ / q E E ~~~~/ - , - - ? _ -

;Tbis secftibn.9dentifies the navigation mei.odol (4. 1), station locations (4.2, general sampling -

, considerations[4.3)- and the methods to be used for -sampling each of the three media (4.4--4.6),. If.,

addition, the prcotocol to be followed for handlingfield samples willI be discustsed (4.7-4 8)5r 2} 

.9. K - z it / *<. 4 '99 _\ '\ Ni - <j ;r" ,

l ~ ~ ~ ~ ~ ~ ~ - .99.. ,, _ f.(. , , -

The projec aae n il emiaeswl 60iougl re the sample plan-(mncluding" QA/QC

criteria) before 'each, sampling, effort. .Prior to sampling, the sampling efew~shou d be' lia'r with:

S < > ' * The respotsibilities of each member of the fed team-'

< s. " ; ~~~Staiment and-pnoritizition',of study~objectives Zz,, * 

\ .: Z ( s v .9.9 S .9e .9 , , i I .9 -

.9' - ~~~~ipti .9 tation

- ' * -' NDesc on of surv area, ,;cluding bacigrbund ion and

* S , / .9locatio, *'

h > * + w Identification of variables' tos be measured and containers ,and preservatives 1> ,~f

. 7 7 t. *,required , N ' ',

\ ^ * - ~Identifi~caiioni of all'sainplexsplits or pribrmvance' sapples. to~be submitted with' 

thsurey sa les9 / * ,9

r. ~ ~ ~ ~ ~ ~ ~ ... ' - Vb s' .9 .9.92 s >y {

This seitibn Bdettf ies th ritiga ton mtodod 1), staion lotionps t(42)ng, technique,
- considerations () and' theS, meito b ud any special considerationh o t t 

i ~~, filiei leaders will iii n ougwy

~ The prjectDmaagerad crie cedl riiwtesapepancludingkie ae n 'caii6 makto QA/Cd

t(S *~--- I 

>~~citra bbr rabsmlmg9ftt -o Pribr to sapig th sampling ctw should4faili with: 

r z , ' ' -, w I n o 't< t .9, -ju .r N> l ' 

The espnsiiliiesot ch embr o th fil~tani,~ I -

Q11 ~ ~ ~ ~ ...99 ~ 9 -



* ~~~~~~~~~~shippin, ag p stro,1 xdu re s tS^t y,t ,. 

v ~ ~ ~ ~ '4 i /t4 SC, - '6 M t t ,t 

9 ' ) '+,>¢ ¢s' ;Idientification ;otonshore labrtre to- which plsipls'should',be shipped : 

k*;t u f ~~~~~~~~g , piclt dintie cruiseean at~rni cozmpl.toWt-5*9^ev8v> 

4 u S <y_ \ Je k- l~ Survey yesse rqiireet'(z. iz, laboraiory neods s'iple stdrige'needs)C, 

$4' <8 8 ~ * <' J 'J-XR/r '' ( .4 * 44 I ~'< ",o/4 ' ,4( JfF*kAu 

v[3 cation and a~atabiit of n alt e s'rv eyN 2 4- e

~~~~~~~~~~~~~~ent' iiee f5, ~th M 'a -m t |/j"s( i n g? 'e S ¢ 

s X W r ; jg~> 1 * aAll' specialvequipmetned Eth suey,,,(e.g., s ln euipmeni,, }
> r+< <'e <> ;j > 2 -4ndavi~gaflonvekluipnieRt, cmuicto devicles). a >*W_ r _V 

" x Lr t ); 4 4 r 1 _ f",,

;4.'. [ 'C ,k tTh qkuality4o k da cll i n an env' /ental stud7 d lg or, mpling' A -

r /;bd / lactivities Field operationS must b ewl o~eivo and carefily impieminted.' Study objectives and thei r

> \ > >prioritiza~tibn will be understood by all members of the field teim.- Ibis' will ensure that ifnmodificatioru

4 s.44 4i ', .of2te plan be enecessary. m the field, their i4pkon tlie overall go'ls oft cruise 4e4evaluaea

. C t plans f raand she sapng procedurr ould n te seos for eac f

< Z ;1 A t >2 't. /4 -Ft\AS,,s 4 K [ 1b-t; r*, -' At K 

tem, 4. 44 6 r >i v

, , X 4 \ e esS ) \->M f | -+ b fla 4I-'~ '4 .3 4 i fz[,> -14{ 

T- ' he navigatidni sitemntihatiwill of oused for this study iswhe bi Positioning Sbshzped

f 9 t dt b is r a, radio,. niavigaiion'systeiii ihatacidS edispl~positAonpeinfornaion i 14 -j orbiting 

% sallites", Me efGPe r cy unm that, wilhe rusedl cr tuis'swey is tie TrimbW Tramp& Portable 'GPS 

", t gwNaviorfSystem. F16sition liforhm+i on-b~displayeds latitude and longitude, in,,eit d 4r e re and

ts T \> decimai minutes,-or dqpv,,> and-S sedodsjrrmat-, 17his system' hu a horiznta root me-an. 

; ' 4 .AS ''Survcyavessofe m.' requiremeatsacy of dle GPSeslgnab is somedmessleapen storabeut e1 m-by 

,, -9}£, ! Selective Avfa aility, DO Dpretof Def enseipr~rai. ha d'isifll PS as oo-x

s T , usersby intrbuclg alg'rlt ,t* altersatellites dio signas. Aithffe~pretsent, time, Selective I

> 't Availabilit is in'pl; ijare, io system -ex 'rfi rj sv~ have an *

i =;4 V A - * > E l * J 2 -a -,4 26\ 4 4 . >4 4.4 '4 = - .

-4 4; te e u / fo ti sv is 4te 'o)_

4 .\,( '444(44 4 4 .r' 2 A, f4 44 4-u4 - j 2-; < + /g -.4 4 cu c o ap o i 4l 4 4' 4 1 r

>~~ N '4 '42
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-3 1 Although other navigation systems mvowixig shore operations (e.g.; laser range-azimuth positioning

systems) may offer a higher degree of botha'accuracy and precision, it is impractical to employ them given

the location and number of samipling siations-to be included in this study. -ii addition, highly- accurate

navigation (± 1 m) 'i not required fbr~this reconnaissance survey: The single samples takenyat'each

- -\ \ station are/not rntendeddto provide a-thoroughi documentationof contaminant levels at an accurately c
located spot, but to 6iidicate thekdverall water quality of thedlower river,-oi reaches of the lower river.

For these purposes, accurate reoccupation of a salmpled station is not needed. Therefore,-the proposed
e ~ ~ ~ ~~~tinlaccuracy. N/'.- PS will provide 'more2ta adqut nalainlacrck r 

K -N, * . '-[ ) -' *- 4 _ r 1 S | t , < - N-,t N

The latitude and Jon\itude of each station will be 'recorded to the nearest O.I second using the GPSN -

system. Navigational info nation-will be augmented by plottihg all station locations on USGS 7.5>-p

_ minute q4uadrangle maps,_and-by photographing and estiMating1 distancei to landmarks from sampling

. locations. - - , ,

-~~~~~~~~ ~~~~~ )t -- i' . ,Sr.nf. t 

~- .4.2 STATION LOCATIONS . , 'r / -

* C _ ,u, - '4 . C ' q ff ff t ~ < j 9,ar

Based on the decisionpof the BlState Committee,ta total otiS priry target sampling locations, and 5 N

additional alternate locations, were selected for~,initial investigation, (Tetra Tech 1993b). These 15<

stations were selected from a list of 61 possible backwater saiiping Igcations (Table'5). <This list was
compiled using information from the original tsurveyKtra Tech 1993a), USGS qUa \r
maps, a survey of beneficial usies and locations (Tetra Tech'1992a), and discussions with natural resource

professionals-familiar whit the jogoaphy of~te lower Columbia River. The final list of 15 staiions and

A fiveralternate stations was diveloped in coordination witli the Bi-State program and'silectod reviewers."

Thse final site selectionstwere based upon flve perceived data needs for the lower Columbia River Bi-State

Prigra. Thxe'sidata neodi are listed below-., t >"^ _~~~~~~~~~~~' N ' / -.t\/Nf tzv4 

* l 1) - CIlect data from additionil fine-grained backwater, areas 'in the estuary hand ' 

freshwatersections of the river. I / * N ' t

N t - _ -< >- 'N - C ¢ >>t

2) 'Provide' more thorough coverage of fine-grainodhr areas in theestuary.

N N 4 -'N INN I "'S' rtN I ~ 2

,~~~~~~~'~~~/ t xA 'r - '' A> r 4 \ - - .CN~~~<~ , - F =- - '1 N N r~



�,TABLES RMA77ONSHEP6F POSSIBLE SAMMING LOCATIONi TO, PERCEIVED DATA-NEEDS

No. Approxwump Backivater Nam Entunry Frwhwater Onsinal Identd1id as ' Nearbi Nauonal
-'Mde Pordaii of Reconankmame Problem Ann In Wildlife Refuges

River Pornon of
lhvr -smulk

I 144-145 Greenkof Slough,
'2 1�3 Hamihon la 6aikw4w X X

jAke X�4 - 138 7C, 1, "I
'S 428 itmaer Itoci'a )if X

%6 joh-c " , A,

9 120 5- Sindy Piver-
10 117 Govt.and McGuire lzla�dv- X

11 113-1 15 Government Is X
X12 101 �'ColuinbtaSlou h'

V13 100' BskA;�ir&,'S1bqh X
maim,", "a" -,me

-95 PootOfficilakc V'/!
16 92. Campbell Lake

;Pis 69 Df TAWAd
It
70 Barbuda.,',

H g"

22 82- Dw lola6d Slough'
23 �.'31 Buite Slot�ShV
24 Slousl��,,

L:� 4r %QLz= OWN
d

27 X /y
24 X F,
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3)i Sample bachvater areas representaive of fineriinedbacl ater areai in-wildlife , ' 

\ ' ' ~ t 4) 4Con~firm -potential- problems areas, identbified in jine, grainedlbackwater areas .t 

samplo 1 the originalreconnaissance survey.'r

Lt / X di) C~nfirm resuts of 'te , arig'recounaissance, survey, sampling of fine'At_}

' A S ampinedbackwater areasthat were idenfid as problem areas. ;t 7 i t

XThe siauplipgof alternatenstations may be nec as, if e primry stations are not accessible or if it is

' later determined hat theoprimrn y staions have no naturat connecition with the main stcaem of theColumbia r

River. The proposedsalmpling locarions are indicated below,y in Table S. and in Figures 14; Table S

' lso includes a column fe perceied data needs. Anl'X' is used to, signify which of the '

perceived data niedls 'are met for each station. - t S>r _i' 'C 

l y E cM~ar Sjins J- r 

i r X- ri1. Youngs Bay '1<u>xk~/>z 

* /A2 2 at- h - N aamet Bay 4 ' f

-, [> 1 3. < venien Island-' -' - ,>. 

-4. knappa Slough r t 

/ 5Xf Lewis and ClarlcNational Wilttife Regfuge { J

- - )AC6. o rE lochoman Slou th btiginai 'seonisac, 5- - -

7.w Fisher Wand Sloug ) 2 J-

; W .8. > CarrollsmChannter ra. wet ni f as pol a

" g.,G1 7 < N f / A AA'/ wi> ' ' -",'.

^ ~~10. Multnomahi Channel (Scappoose Bay) > 

- A'1A 1. - *Willow Bar Islid i .

12.- Bikchelor sldand Slough - - r . ^ 

\ > ~13. Camas-Slough , X

* * 14.- Gaiy and Flag,ls'ns>Sf\)B>//~;t,,f 
, ¶ tN N -Sk iknia Lan' ' dii

The a~n i of alternat sttin na& be neesar if the priar s tazion ar inot acssil or if it s

' v>A N A; t

A" - r 'I' / - 1J J -

pecie dat ned ar me fo eac staio. fi,-- t - f' - _, -'
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w§<g~^ -; fi he actual~locitioh at which samples will be collected frmec fdi~bv ttons wl edtrie
44t'41J~ -,i th~x me field~biido aczcssibilit o'tes-ite>=id t e ri sidzefte sdimet uobtain inh test .ab

'+ 2 Q -< l Fewdata are available on the sedimient Rgr"i sizes to be expetd in the flbackwater,- 'ra eletl'ort 
z t > /I ¢/ 1 sam pling j=redej'-cotingcy $ansIbave been dteveloper w/hichoutlne;*e field samnpling'protocols' 

to be followd in dg .whethr ootO suitable ad'eat and the'riet etiiatic species
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Waier i 'lyty' '5077771 t

etl a -CyTABL CNAIES COLLCTIn 7 OUM PRSRVTONdN pHODN TIMESC 6 mo / g 28 day
Seimn LOERCOUMIARIE BAKWTE RECONNISANE 4IJVEC moNg2

'd~~~~~~~~~~~~~~~7 - 7772 .. - A - , ½ s- ~~~~~agelof3) o. Frz A0~ '7 MO

- ,- ~~~Sediment' Ai- 7 7 Glassc' t oz.-'4C- 7 6oH2dyi
-, i-., N~~~exrcton -dy

A T~~~~~ ~ ~~~~~~~issue cAlass'mo ___________ FroeC r2 4C daymoHgsdays

Sedv/ae Seiment Abe Glass, - Soz. 1' 4 day s to
organic c6~~~~~~~~~~~~~"nd -7' '- extraction,,40 days

¾7~~~~~~ -- -' 77 A ~~~~~~~~~~~~~~~~~~~~canalysis.
~~N ~~T'ssue -7 - luiumzole arabe ' -20' 14 days t

A 7 wrap, plastic~~~~~~~~i~~- - - 'V -~~~~~ extraction,'40 days-',7
5. -½ - lockbags>~~~~~~~~~~~~~~~ v-~~~~ N ' <-~~~~to analysis t

Semti-volatile 7Sdmn j Glass--7-o: -40C I4 days to

-7 - ,. ~~~~~~exiraction; 40 days

7- - 77 ~ ~ ~ ~ ~ _ 
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rTABLE 6. CONTINERSCOLLECTION YOLUMES. PRESERVATION. AND HOLDING TIMES '
N LOWE COLUMBIA RIVER BACKWATER-RECONNAISSANCE SURVEY 

M.1 >v . ' a - ~-7 '-- ratn--ic -| -Coner ' |, ,_ &'Siz"~'5 -,,e reservation
, <x<_-V, . - _______ _ - Cotie .Pg~o3 , K j- -? Hodn i

DiozinslBuraas ,uSedimen - Amber las 8 V -Oz. 0C , 4days to

< ~~~~---'- Z -' - _" - s - ' 40 '---- \

12<' V '/~~~~~~~~~ 2< ~~exuiti"6Oi days

;~~~~.' fo; rr-~~Silet §' 6p.o - oz'7~ 7> 4-><a*~yt Nn m
~-q/ > riiisue- Ahiinunw ,fVariabl- Frozen, -200 C i41days to,

- > s ~' - zEw, pl apstic z pl:.,- -. extraction, 40 das
-. lkbags- . to-_analysis

- "K - -N-' -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ not I-<- < ;,f ---Radionuclida ;s (> G -" f Nn I - 6months xIssue-- ~-> ls 0 Ss one 6nni

f - SRP NH3 - -=Polyedtylene ' J ., , _ c, dr4C -ter 2

N03,~~~~~~~~~~~~~~~~~~~~~~~~~ -''- 7N- 

TK ,Total P __ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _

> 3-o t- r '_ s Water, - Polyshylene ' ' 4 topH,4"C- - 2 days.

N - ~TOCl i ds' Wa<ter> <)Game ris s . , -l~iL Heuwn~. - y14days 4 N

U' S~~~~~~diment - Olais"' A~~~~~~~~~~~~~~~~~~~oz. S - 'HPC pH2 4 <S0Cj -

-<' DOCPOC 2"_ Water Anibrglas - ,, toOH f , *Ces > 6, dy-s

_w; r -15_Hardness->-- Wae'Polyshylene lOnLC>28day
Coductivuy (at,"--\ x '7' -

-Chlorophyll Water ~> Polyethylene I LMgCO3, filtet/frbeeze 28 days'
"alPhaeophytina -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _K~'C ,>

"4- ~~~~TSS, Water Polyyln -4C>t 7day

Total Sulfide's ,Sediment-_' 7 GIass_ 1o4I $0Cjzn ' Idays
-> ~~~~~~~~~~~~acetateK4

N- ' ~~~ K N- I," N-' 7 - ' - - ~ ~ ~
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TABLE 6. CONTAINERS, COLLECTION VOLUMES, PRESERVATION, AND HOLDING TIMES
,2 -5 . * . ; LOWER COLUMBIA RIVERWBACKWATER RECONNAISSANCE SURVEY': -

' _____________ __________'____ -(Page 3 of 3). ' ,

-C> | Parametir - j Matrix J r Container Size J-_; *Preservation J-,-Holding Time

'Grain Size, TVS, Sediment / Glass 8 oz. , 40C 6 mos.
4? JNH, -TKN Total,,

Isolids. r -- N

N, Ainphipod toxiiy SdimetGlass >IL40C 14 days

-< Microtox Sediment Glass I L k 14 days'"

Bacteria Ws~~aer Gass 25mL4 0C3Or '

|*Will-be shipped ai previously homogenized tissue'

4 f

_ -4> *1 - , / 4 '.4 t .' 44-

4 - , _ / N" -( ' 

< ^ ( & [ W ~~r v s-, t / 

~~~~~~~~~~~~~~~~~~~~~~4 Nt / V .;r 



'- ' ' 'Q " t ' ' ^f"que'-c' 'o 4'QC '' 'o'l*1tio?,

2,_fr e , ,<and,-ollecdion'techniques 4is'Rrovided below underrsepar'eahd~ings fbr each oftihispeciflc media.,A' f 
; < X w ~~~44-,4 -M P r - 444 tI4 -I. t~ i 4 r 

t
-

14-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4

?~~~~~~~~~~~~~~ PX *, 44 44 S ~ ' '4 44 ( '4os > ' 4.m<< rv44I rI

w k 5 z X B spe iicj tl}ovs ion o"be simple'd for, s d wl 4n i n1 ,~ 

4- :;x -' /-aid te~g4'iin"sivzi' a 4etermin~7d- ;aml~i 'Since".

<< / > < , w wcessibili dthe, o#tset ofsediments a seinby tst>" zgrjab,z.'ic q antittive 

; W K <1 ; detemmatins ofgrai sicnnot 6c ob~taindpro th le fieldfsampling,,qualitative determiniations

w ^$Jtw<?'- till be made byviis'n tactie inspectiod If grie b iamplesldo not contain~fine (i e., silt or Ut

f ,P t 11 -,'clay) sediments, another-teit grab~wUil"be taen in' a dferent locatio utlfnseinsarobied 

444 'An sedmets'reobaind ..e;1 tt S ( c p 1 ts t is f ^ t ~~~~~~~~~~~~~~~~~~~5 .4 -'' 44 '- 4 ss\h8t~ 

9', >* k-4E EIfdnfn eiet reoeie feo1 test grabs, in differe~nt, locations ate te prinmry station,; an 
asampling locatong locripion p leie chosen.f te QC s t b c,; ;y ; * .i

i - q iSediment samplesd will be colleedin a cownsistdertseparat le h adnnerg wif h ac stahiespeicel nmdiafi.d-v

444~~~ 442 Pna+ 'Yr& a 44pe '>4T)he ' 44 4. 4 44

i 7 51+ 5 > .02-m2' u rbsipe.^Iega samnpler was mifdi~ed s6ihat the screenf do6s it, the top, of wthe -

%-} " ) ' slmpler "couidbe easily renovedto allow access to; sm isnirbadlsediment &ampie:- Ibis sampler, will'

Xr^~~~jw!,+,411 inoft sewdimentRs. Ibis sapler wacosed rathe tan a-van Vi gra becaue of its small

> ; , < / < isize. BDecause of thie shiatlow waiter and narrowe channdis expoced in mpfy of he baclciater areas, a small j

>t , ^ 8Zo;dia'c boat will be-used,to deploy the gr-ab-sampler.' *The Aize of the boatlprecludes, the use of a winch

t~l 2>Jn A rsystemf typically Use 6nio~ large ia odpo h ~ ier 'aVngrab' -1be POna grab will be -

er boat to depl~~~~~~~~~~~y the heav van Veen 4444 )4 3

12 tv Arr^\deployed by hanid,usimg a davit 8ystmislda hsdeotezdaclhsaprlwl be attaced 1,

< p r\2 '<-to the linewvii a ball4eaizswivel'to, prevent twisting movements by-thie sa plepr duriig deployment, 
44 44 4 j]-4 -'ierill . wireoslowlytt it doe not flio'.6verton'descent and tha

.' diiirbance of the sedimt sut upon rrieValis prevented'. ce the sa mpler4is brought onboard, A .

f .s 2+ e- Jt~will.be placed on & hard~btom. 6f the' zodiac." Access dodfs on theltop o6f the~sampler will allow 

; ; ,W l \ <visual, ch a ~ of iltbiiesnt-siam fior'd'er to a s sample acceptabiiti.- F a samplejo 

' N beacceptable.'certai, ce m b met, 4 4 4-4 4 b* 4 44444 -- . 4*'4

_ f s < f f e ' ' ' '47 44i '3 - '4 4) ;4 4 4' - '4 -t 1,TI4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4 -and te grin~ie of he sdim 3
I ¾ 4~~~~~~~~~~~~~~~~~~~~

'-~ 444 44ACDIIJL7-4 NJ~ <- 4 tta~smpM.sic 9 q~iiiieA~
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, Sedhu IS nottoextrude from e uppe x surface of t
/ , f r .4 - / 

* Overlytinwater is an not excessively nurbid-(indicates minimal laage *
ng water is' resent~~ And4ot e-minmal' - a

and "sample disturbance). - -

-- The sediieft surface must be relatively-flat. R 0 1 / _ } t ~~~~~~~~4~ - O;i r / .- o 

; *; \ ~For biological and chemical replicates the differen~ce in penetration depth betwveen' 

Treplicatesqwithi a station should be no more that n 10percent. If the criteria are 

- # / ~not'niet;-samnpling w~ill,6ontiin~ue 4n~til thy ae met The miwnimunipen~etaion, 

q ~~ depth rfbk sit~lt/a s~mples using, the ponaar'grab is 6 cm. , ,< ,, , 

1 ' r - '¼ f , J .- / ( ' 4^>t 

JI~~~~~~~~IN

+ <, A ~detie iscussion of acceptability criteria i's presented in']?199., S)ti,~Jt.

Prior to et or characterizationd the overlyeng water inthe sampler willnbeaslowly siphoned e off.e Notess 

>, will be, m~ade as', to the sample depth, sedimeint color, texture, odor, "'and othver' distmnguishing 

, ,charsaceristics such as Oal shee'n, wofxl debris,, etc.', of the sample. t 

,After the smlisdescribed,, tsurface'sedinients wfll- be removed-4rom the grab to a depth of,2 

centimeters using a stainless stieel spoon. Onld pbetions of mre tsample awary fc fte edges r f the grab

will be collected. s< ;+ 

44, . 4 . r,- /7 '4. ; - J 

diment from frnor n re grab samples will be cmposited and hm mog;prior to being placed in 

nle containers.p Ceot samplecontainers uo,bn ted anIrelrdi Table 6. p ' 4 '

in a pre-cleaned (detegent wash, distilled water nnse,,methanol iinsel sta~inss-ste bowl and carefully u 

iIhomogenized until uniforni color ant consistency arachievwed. All sediment handliog devices will bei 

5 rinxrsed, waslied with detergent, and then rmsid with river water, Methano, distilled, water, and a final, 

rinse withi rivor waterpOrior to',uso at each station. ' 5;t'; 

One set of three fiel replicate will bi collecied at'one' station for each of the analytical groups i istedl in 

( ,Table 3, Ihe replicate samples swil be oollecioct at a site~ slightly,awrai rom~ (up'to 50 m) the originalx 

colletaion sites.c-us e station accptawbich thy cfield replicates wdllie tan wilt be decided n the field baseid 
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on the de At'd Ots' 4

_'4' 4 fltmiatiCWpC~tCUUandOtheOpercenDag of fine Sedmn t this timne, thie mos(
'Nlikely station'at which,repliate ..i.....ta. is Goering Slough (Nd: 9), with Seap oos6 Bay (No. 10)-X

F 44~~~~~~~~~~~~~~T

7 AA" V > Nc *ing-af<Omple ontiti

F '~'J 3 Cross-conamwinabedeonto amplaes. willo"b4rveedydcotmntg wsmlnge 6qup ithefpei 

disdarctdngbeaoplesoltecthg h ape ob locatieotan4 4 /s ''Ad -""'nlxeldQrptrthedonubrdi to,
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'4.5 cJargescale Sucker '

Largescale succkers will be collected; if possible,- from eaih of the 15 backwater&stations by electrofishing.

The actual location of 'each station will, roukhly coincide with the sediment location, although 4

electrofishing will usually take' place in slightldydeeper and faster water, due to the larger size ofithe

electrofishing boat. The r~ange over which electrofishing may take place could extend as much as ± ,1

kilometer from the site of the sedinient and water sampling. - ,' N

9N ' (, N C' y 

' At each site" five individualsiwill be collected. ,Upon capture, the fish will bestored in a live well aboard _

; the, boat. When five -fish o2f the primary, species (or alternate species, as described above) have been

* captured the standard legth and weight of each fish willfbeirecorded. Each fish Will then' be'wrappedc

in aluminum foil (dull side against fish)placed in a single large' plastic bag, placed on dry'ice and,

N -, frozen. Everytwo days, all fish samples-ill be shipped to the analytical laboratory which will perform

* Athe homogenization (Pacific Aiiilytica) Each collection of-five whole fish will be composited into a

single large sample inthe laboratory forchemical anaysis. One field triplicate will also be submitted -
tl~je~ c~' s!~es sa-Ce3stat on,

'' z(a-total of three of five fish eich). The field replicaes,wi be collecte at the samestatio

, at which sediment field replicates will be collected possibly ,oering Slough or, Scappoose-Bay) - r

4.5.2 Crayfish 'r ->

Crayfish samples will be collecte1 fm each site using baited aps. Up to ten traps will be set out at

each station and left overnight. If an insufficient u er ofcrayfish,,are obtained, the trap~s will be

redeploywd at a slightly different location. -It is anticipated that crayflhb nbeocapturqd at the same

locations from whicb sediment was collected. A single composite sample will be colleced from each site.

- - A composite sample will consist of at least-30 individuals. iThe individual weight, total weight of the " .

samnple, and number of individuals inSthe sample will b& documented. Crayfish will be wrapoed in

'N 9 alumimiim foil, placed on drj ice and frozen. \EveryJtwo days, all-crayfish samples~will bE shipped to

the analytical laboratory, which will'perforni the ho iogeuiizationf(Pacific Analytic). Oe field triplicate

will also be submitted (a total of three composites of 30 or more crayfish each). The field replicateswilll

be collected at thi same station at'which sediment fieldreplicates will be collected (possibly Goering

Slough or cappoose Bay)., - t , , N 4 -ir
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4ZX,71ssuePre>arAWAh A . A 'stora P eus S ' ,

12;, 01' AA , ¾Ihe preparation o 2epfish7W crayfish for chemical analysis will rific Analytical
r >8 !} <s $) Iaires f Tssue. saples-will be grozuee1*masil fSin~w~ le= -

^ . ^^ 1 sample Nill be processed three times'to homogenize it thi^Oriiby., Forwvhole crayfish samples, the entire -r
¢ k< S.<eorginism Iwill be ground includin3 the org a~ns Mand, carapace.- hle ground tisui'will be suxred at -200 C L

< ,/ < ~~~~~intlssjrsvi efloiilined plastic lids. Pacific Analytical will bepedrfbin i' ldidkin/fulrah andlhe ;[
lX 2 t;T ys".S+The _hoMohgeniz ti ewl:thenibe,$distribifti 6*66ppd frzens)oniice),to the other t 

,} >,qAlaborratories fr naysus of the oter paraetrs (ie.~ewsiin o~rganics compode T~

/ 1 + 84.6 +WATE SMLN xv ,. G *', s,\*\,

P.; > ~ <Watkei,smples wUI be colhected-liy widirawing nive' walter froo below fesac(proutel0. .' 
m~~~~ dW sn pfitalicpump."The pump will be,,equpe wii -fsmln ue ~eeA,, At< - A A A A AA ; z 1/ tk t / < f a - > b < 1 fL < 8 q u p p ed , i,

a < sfs i piicennf waetamor-fii b aeWlilb ae'g nT tb (approximately 20 cm soi enin the shllw uacwae

Ofthe'Alsh'ind'cra~~~~flsh & A ' - ha

A Labreastoha riesT ie tamplesIng will be ropacedfrozen ater th c labii on af saihs el 'heast N-
_ tf~y 'A , \L sA'rNt >AA)Ar~oposh!@ 8mpl@* WaS Sa~les ill becolled atXr '¾

t A4 aniewicontsnihn. _ma'hi. ben prucessed bythe bfom;-* tiniest homogenizeit,

I sampling, ca~~~~~~~~~~~~~~~~~reewl be takesamnplesd disceningre )

' ni IA A N. waA thorou ghly Forwho n the rafh k a

5S; ; | res tha rtt arei be saped, In getel kwste a f? \er th colcto of ai .ed

>'.S~s + one ftheacst gab fnr sedim.entisamles, but bdsore the olloctio of tre analditiofiga sam reovral me
thef Acon'eonbpmpsi gm wI er drcysm hi, I -be ,ol*&,d 6ib loaion't iavoid

'r ̂ J r< 5>ecin pfsiyehln apebtxs FbteWll be risd'iturbn timesid bottm di wthe sedimeto
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K ipH 1_ 0-2 (approxrq 2'5 ri F m SS NN%) Ae bordecap will also be rin wied
I 7(ppo7 ebo(7

sample watei'ri atl-en 'fastened securelj on te acidified sample. ¢ A t9t 

N.~~ 77- .7 ;X , - ' - r-

-+ Thf~ree field-repl icated filtered samples wlil Ialso be colle tod at eacb station for analysis of dissolved metil f+

concentrations. -These samples will be collecteftby pumping wirfo .- water detmhog n

M'line fi amp~~~HN,)tTh on cj wl as

p, in les fhilter apparatus d 2rectl :5mto labeled 500o 7L polyethylene s* le botble The m-line filtr holder

-wI be composed'of polyethylene mdwill accommodate a 47.mm diameter, filter. A diffe'rent7'e. e.
hcleaned filter hiolder will be/used fortevery station. -Acid-washed and distilled water-rinsed 0.457jm pore 4r 

< -size-cdlulose u~etate' membrane filters wvill 1be used for-filftradon of the samples at each station. Each' 

, hamnpe bottte willb~e rinsed~f~eetuines with sample water prior to collection of the sample. Thi'sampli 

; wHil be acidified with' concentrated n~itric" acid (Ultreilx) to'pH less than 2. 'The ble cap wllt at'so be. 

rinsed with sewsurely on the acidifieh sample.77,

1 5A5Ifl WUI OfU Uz4 . #~a anw, / . e.... 77 w 

' All'samples collected for metats aoiflysis wil e placod'on ice until th ey Rcan be'shippe'' or delivered to 

.the bs1ratoary for analyiis. f . ti ro 

r t - '- t -- ,' ' .7 $7 GXX 

3 ' 4.6.2 Cinventlonal'Paruneters - ' r ) ½ i

_ It onveiktionii parameters are-defined for this projoct as nutrients (Iimited io nitroge and phosphorus

compounds), chlorophyll and phaiophytn a, cyanite,. totIi, suslixendd solids.I(TSS), turboidity,

-rhMcontuctivity, harudness, tempprat!Fc, p0l disle xgn i rai arbon [total (TOC), dissolved6

,(DOC), aiid-Oarticulatte (POCQ]., For diedescription of sapigmethodsr.the 0conventionul paranieters-'

* t 1~~~~~~~~~~~~~~7 - 7 - - W f 

- hill be filrtheridicided ite snutrlents wchllropbyllee /phaeophytin s, and rMisiaellaneodssconventional

parameters. ,- , ' 

~>>'4.6.2.1 Natentnsr. -Th e ou'rints ti6 be sampled include, total-~jedahl~n~itrogen (CN)(,,ammonia,<t 

qitrogen, nitrate plus-nitrite nitrogen, total phosphorus s and 'soluble reative phosphons (SRP). 

.cnree repliate nutrienstsamles will be collc:ctdby puompziig we fromibe 0. using adperistaltic pump an

- >,equipped as described above. Y. le wnater samples wilt b4e ,allet infor -aiysis of TKfI lnd total

phosphoi s. Sample botthle (compoaitiol acd c oe)t and preser4m on methode that will A e used aren -

aprovided in Table 6. jEach sample bottle well be rinsed A idwstimes with stille water prine 0 m pore .

¾ -. 7/b .7 t Y '777 >4N '' !t 

sampe b;lew b r r s w s w p t c of t s Ths pl

_ l l > E v , > 8s ~~~~~~~~~~~7 .$7 I 1 .7 77 -. 7 7 r - _ 77

43 - i ~ - i g ~ 5 _g x,) r ; > ^> / X ~ < 1 ¢ g y f s ,, > > A X '< i .

* smpl waer nd henfasene seur~ ontheaciifid smpl. ~ . 7-7 .L
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. 9 - .~ SRP,,ami:6o7a -n nitewill-'e

,,'The samples dol ected ~~~~~~~~~~~~~r, mi~~~~w~~e plus, 7ni4rit

t7> 4t '/ t fil4te~i in the: AfIedusing fthe n-liin'e filterlpaaus' der'rid aboef Distfilled'waierashed"O.45-pm 

(s poreksize ceilulose acetae m brn itswlleus filtraion' of e samp es ait stion. 

. _ e- t X )< , A 'f I} w 'N r t 41x V - , 47 Jf<f Z\a s51

. bf t l <- ,Vj; e i | -)5 t A A t >. d r t y z A4 ~ E ptt _ 1 44f444 , t , 7, 4) . 47

tf\@M;;~ ~ ll sa ilth ¢ s-l sapalirn e-yiwlbpancu feym -shippierddelivered i

r)>,4 \ , to the laborory for analysis.- B t e s hort holding m fSatersamples for,thisanalys

f-E !' A+ E ?q-EHUX~be)Sh1PP~tO~hel~rat~rY~ ,4} Y , 7IO44 -4- 7 4.4 -t7'4Af / 

4e-hipe 77 7h- N -I 

; c Jd>te vI-r t4"i.-2.2 , Cdroh) APio d a."Saples 6r anaysii-of orphyllap li a i'btq,{

'-.4 4t"< , -l .id1m the40.51wafer depth sing a'per*statc pu t one

? .] - > g Cstlationi, thfo ~field replicate «s-nplis will W~ analyzedm, yhe sawpawl be, colete in lbldoau 
-- '4 '7 '- r4 ){ 47L -bi l will'.be placon ie inthe-diik;priorjo filtradon' in the

'a4ra-r - aiaysshtar, 4amon 74 4 ,

¾ i-- - " 4 4 -' < 7I i .I ; , , 4 ' 7 ; '

t a4Zf a 4.6.1.3 Miseeleoui CxvxdoFD, bumte. Misc aneousarametersincludeparametersdiatwil

fitbeedhhe, using fieldsinsgthrmin-, fid samples pptuswilld collected andirestirned twt laboratory por
4 pore -. ysise Miscellueous conveentional pnlters s'twill be uteasured itheffield imeclude condustionq,

saliniy,, -bt pH, t 4 4 I 44a4 v 4 that

LU t > E n /will be measuret in. the labbiaiory inclidi'cyanide, ottlI suspeded solids (;TSS) hdns, cnirty, -{

1l e >\ i ndo O irboill (TC DOC apd9 .,Te/ fidsaph mehd / f(t iwmisceliiaos f iel and r 
+ tt Fl7 4 ~ry 6lbrtrcn-6ntionil,;parameaers are describedbe']t !rfv 6sr *w 0t t %' -2

0~~~~~~~~~474 4 u p. 44 _444 4 4. t ' &5 4 ' t sAwi ;*s1 9

,<|iX ^ A r ,A A L - LCo vnif s: iTrip plcat masueme f o t aianXbdi pH, f

& tI S2 /. rQ + iWL ,}H / of cnut ivit, siln /ity f, tuibidi, 1 

9 ,v A- pt # - d4 tr ,olve d yge4 illb e at cson usi44 aiYettow Sp4instrunentiSD) S

and Grat ,Instruments Ltd. idel 370 water quality- be 4aitbrfid e= '

joy , -Pr4~ 

t 9 >'4 All s Pdaypriormto iclltio ofosrm andinreotcalibratonforpEa,tuebidit wilibe tiecNedb e ,- *

asmdard solubons. eIpe seoument wit t be redalibrated*pe dvred

X f > < t >tis not'within OAl-pH usiia-or withib INTUof, the kiwn, kandmidd. "e temperte reading of thfe 
r tS / > / a _ - > * I * r #) 7, '7 4

i il W f nient~will beldxecl ga ss a mnerg iherxmGU'Pnor to initiation of samling, and tfereafteu.'i 
"O1,,Er it __ A b;e cheke Auy to I enue reain 'ofrf/ fT ' 1 9 >, Iw 8 2IP tqL rtt x

'7< 8, .' t o the laboratory &skety,> i~ecausurat thete ;ire teh ae asyiumentsaFcurt. -The

)tv 5+ Kh <* <-'> tiiirment will be, calbrtd for dissolared oky'geniusing the aif calibration mahoa. -Tbriee,field saniples 

l fr 1 r aalysi ss :t nler, mth - The re samp ofestrs analys

*~' oi4 ) 7 -l * : ' 4- ; ''
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wil~e oprd .dh DO vaue obigi th dat logge as ine!et chc of th field
52 iw1^ methiod.,'r > . , 

) tr _ -All 'calibratioanasdvcalibritioni check results will, etrecoided in the field notebook'. Any difificulties ;

- t , encountered with tbjfIield instrument will also be noted in the field notebook.; t 

t t 0 i Q Q / Q > d ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' i A 

< \ ¢ a 4 Z hborator M~easlred-Convendoa. vConventional-parameters that, willfbe m'eassred in'the 

tr rl t laoratory tncludeqciidfe, harnes, conductivity (at 250), TO, DOC,'PC,-andTSS.. Aittach 
\-t X / station ape wl be col"Jt~yron~the O.S-m water~depth for each of these prmtr sn h

tk^peristaltic pump-described, above., Samples for DCwill be filtered using a: pre combusted glass-fiber,

filter (GF/F) anjd a'glass syringe apparatus. At one statioin, th~ree field'replicate samples wililbe analyzed. '

,.-The field replicates will, be collected, at the 'same statioi' at which sediment field replicates will be 
Np 2 'N 'A ' c lectedossibly Goering Slough or Scap ervation wlil' be as

- - "describ'd"in'Tablec6.'

J. sg $4.63 hi[,dicator Bacteria ' f\*t 

'A' a¾I samledincud fecid -ci col.

. Ind ctor bacteria that will tie smldicuefalcoliform baceia,0entnerococcus, an Eschwenihacoi

~hresmwill be compare tomthe DO ves ollected from each stataogger tan indepewaern de k using eied

7r 1pernstidiic pump described above. -Thne sam ple wdll'be pumpe d into a pre-sterilized,250,mL~ bottle. 'ne

' J'~ )1bontle will not be rinsed with sample~w'ater, but will be immediatelj,,cpped aknd placed on ice 'in the dark

s'4 > for transport to the laboratori.

(A;~~~~~ ~ ~~~~~~~y< y.z,, - '1 >'r' o C

<J -' ~SAPLE IDENI CATlC> IONt55r 

\'Ihe labeling scheme fcbr tieonucvey wil t s bedofiO pari, the stadion numbers a t 5

Allnumbe Stations'l be numbered se u .nt.ally from 1A15d siufnfiuoti thes estuary. Alteiate stations

nwcIbeulabteed 16w20, ih e rdng stoment we estuary.s e n e 2o -r ' A ,

P ~ ~ ~ " / "< IA' F 1 sA^ A 2 J & It \ 

~~C) S' for iedifneit~~~~~~~~~~~A (r A 

A ' I~~~~~~~~~A
@ >& S sample nmes will becoisiste ofobe sthe 0.5-n folwdepth forneac of thes ganiis~eters usn the

pump"decribed abov. S s fr DC wl be f d ug a pree g erA

1 filter (GFF)anda syringeo appar. ne s~tation fiereplicesapleswil be analyzed. '

S ~ ~ ~ ~ ~ ~ ~ ~ ~ A 'A K, 0 6 * E A 
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A' (A - 9 A ' 4 1. A' -A l Tt >A P A tA 4 - A- _

(A. q - A t r sles to be Aoll 1Ad is diAcsed in se n 5.0C 'For the purposei of iampli numbering, e number

t s ; XJ { ,of the field'relicae .wmlill be appe;emin io prehiis for thie sa~p e media

j < ktted above.,'o-xmjIid repl!F3e 0tOjde i~n sediment at 'aio'n'l~,,would be pvivenusamp'

tt A- , A¾(. -) or tot dt b teAAfA r JvheAt ;sa -'? : sIl w i X
be added r~ s' e le has to~bi i d 1 ( ' <Amtys¾ z'A7eA-,_

Sl~~d or not y ofit6 flie 'nall ez ue abfrlto *omb~ i ~talie (m f sue>flfonisux I'w

~~~~~~~- - a> ~A~ A-KA A,~ / 8s _A- t A1A\~~A A AttNH -? ) 

r -/v W ^co~m o te hai o cswdtpure"Ltabtbrli dis oceo.scnhthersucterh smpe ad( c

iw~~~A.A if^ t> PC fn'ntfe rohaa~ia+ li lJ~uttoie rmh 
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-- Fi'o tel arepl~icat saoamplsrilyb cblltectad latbaisator-eordsforcelaindcumntlycyThe numer ofmfiel fromlicthe'
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~~f it,Ieis ih the custodian's view, afebeingi in the custodian's physical. possession .
a 4 / ;ri- A 9s '1

It is in the physical possesion ofthe cusitodian, and then lock n or ot'serwiseoS

. - t e isealed so that {ampering will be evident'. 7, K 7 c

\ ' J ' 2 ef ' S , vv f S S 44 (44 -' I -

-- - U * , It Is kept in a secure area,Arestricted to authorized'personnel only: ,

A~~~~~~~~~~~~~~~ 'A 4 A 4 -iX 

>4.8.1 Field Custody Proeedures -, . - 'Ž'

The key aspect of documentingcsample custody ii thorougbirecord keeping. A field logbook wall-be

maintained to document- the tollection of every sa4ple. Sample containers will be- labeled 4with;

,waterproofdink prior to the time of sampling vwithdthe following infbronation: t - - A
/~~~~ -; ' 4- - C _ a ' ' _ lz 

v- -> Project Nanme/Nuinber i ' , K ' . -U

StationNtimber 4 r 4-' -t

t94- -\ A Samplipg Date 'A A <v?,r_ ' _- A / - '

- 1 - ~ Q .Samzple Number, * I - ' " 4 44' - - -

'A ^ Presrvative Used *A A J - A f -y',-' A

-Witials of Personsuza . 4 -S A 7 Tp 

^ > / L .7s / i 4 ' f 4 4 Z / 1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4'4

At the timebf sampling, the appropriate containers will be selected, mnd'th& sample number-for each

sample will be recorded on the simplesummar log and-field log book. N Sample labels will be MIaod in

with the information listed atiove (using-waterproof ink), attached to thisample wntain erand wrapped N

with clear tamper-proof tape before the secontainer is filled. ' * ; '*

The following field cutody proeures,*ill be'161owed:ftr1S~~t -> 

J~~~~~~~~~~~~~~~~~~~~~ 4 , 9/ r,,'vT 

w1 _ t fi } t P t V } , , V ~~~~I - 12a) Samles wll-becolleted a in't- s4p-n porio oftispan 

e ~ b) > Samiple labels wQll be complated fort eachsample using watrproof inkc, 4nleisr\ {

n ^^ ^ 1 { -prohibited by weather condition's (e g., a logboolc notation would explain that 'a- ,

., , . t 4 \ > , < ) ) W , , E . , y Y~~~~I I .

4 4~~~~4
r G ¢ , } J t i > > 47 A v f ) ,> ~' , -~ N ' A -A

*~~~~~~~~~~4 ~ , ' 2 N J A4 J At 4a t 4 9xE t I A

*~ 4- Th floig fil custod r _ be'followedv A - T - iA A 

A nnnira wil K -C)s>\ _r 
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; i ^R g >r s2 z kr o hpenil -was, a d to fiEI ocut the samp ilabl 'because f ballpoint penmwudno 
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,. > of samples from theojtime they are receiv'ed until the samples, are depleted or

- -disposed. Thelaboratory samiple custodian will also maintain a Lab Trackiigf

7Reportto follow each sample through all stages of laWratory processing' "heA

r sample tracking recordsmust include the dates of simple extaction or prepara - .4,'

N ,->v ' .taon, and the daie ofusample analysist r , .
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W F ,; ~5.0 ANAlYTlCAL PROCEDURS-~'§3 

~~N -.

__ t N' U -' / 

4, 

The field measurement and laboratory protocols prescribed for this project are based primarily, on U.S. IL

EPA-approved methods Table2 include the'. analytical methods to be used fore ach analytical

-- group/niatrix combination. This table also iiicludes the target quantitation limit to beused for, this 

project. Analytical techniques for sediment and tissue will be performed in accordance with EPA SW-,>';

M 846, 3id'editidon (1986), except where notod inTable 2. Analytical procedures for water-are based

primarily on StandardMethods for the Examination of Water and Wastewater (APHAP1992). ' I

=~~~~~~~~~ 7 - -2 ' - > 2*ervr-r 

- S.1 -NALY ICAL PROCEODURES FOR SEDIMENT-ANTISSUE ,

Analysis of scdiment and tissues 2will be performed using metods given in Table 2.) Sediment samPles- .4>

will be collected and shipied to the six different laboratories perfrnming analyses on sedimenis. All

otissiue sampie&*ill initially be processed by Pacific Analytical. Thefhomogenized, ground samplks' will

, t be distributed by Pacific Analyticil to ARI (organic analyses'- 60g per sample and radionuclides analyses

- 200-400g per sample) and Aquatic Research (metals analyses - lOOg per sample). Lipid 'content

analysis will be perforo d by-a gravimetric determination of the residual weight from-an aliquo t of

sample extract after solvent evaporation.

4 S.1.lMitals L_ _ r , . > - g - 6. S

9 Sedimnent aind tissue sanples to be aialyzed for metals will b64digested in the laboratory using the method 2'
' specified in PSEP (1989) thing nitric acid and hydr6genperoxide instead 'of hydrochloric acid to avoid k

4-r miatrix effects induced by use'of hydrochlorichacid in thenailyses conducted by graphite furnace. Tis . -

I < > digestion procedure yields what is usially referred toas "total recoverable metals. Each metal will be'

4 -. analyzed by either graphite firnace atomic abso'rpdon specrscopy (GFAA) or inductively-coupled

,- plasma eision spectroscopy (ICP), except for mercury, Wdhich will b&nanalyzed by. cold-vapor atomic

absorption specwoscopy (CVAA). Of' the2 15 other metals-listed in Table 2, all bu 'five (barium, t

beryllium, nickel, ihallium', 'aid iron) will be measuredt by GFAA. Several metals whici are being

N 4t r - ' . C , =,. -t2-

_ \ ¢ 2 I 9 k f > I A , > > s ) e t i |-
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44.m'~' ri 4s tWill',not be mwured in tissue.sa ' mple s . c hi a

~; LA ti (^351.2 * aic Com>inE{->#>4 ou nd 9t ?<ls 

v J4 6> _ SSotneietad tissue'skanples will)be aniyzfid for se mi-volatile organic com ndos; pesticidas and P>Cps;> 
4 y l; < tibut ltin, and dioxins4ad fii4 uiinT abl / ' T9Ee k. -A su9i of -6 - -m "

ri tU'', y ¢ volatilekcompound~s, the polycyclic-aroniaticiiydrocaosl(PAHs),, will ,be separately, analyzed by &

y z > selectiVei!on imonitoiing (SIM). eis method should allow detection limits to be reduced up to one older 

uk a eR *~s>ofpligitude lowe than those typicafllyeachievabk by<U.S EPA M ih& 8270. <M>,Tributyltin-,will be r 

<it 7 i 7m uantified using a gm chromatotraOb meauridpd withisa flamep hoiometricu'detectr (GC/FPD)., wsecond

; ; l 2megaboreacolumn,wvill be iised for =I-1Ondconfr on-- l\Tt, oSp

4 l 5 S1.3, RadionL xt n"j- +>F ucli;dal'r 

thalim ,Sd aren ud e samples Wpll be ad t a lated anr wionuclido s usine aemr t siu splefi.in Tl 2. , '

'~;94 >WS b rCeiulm-137'>obalt-6,-Xropium-152, nd. aimpium154/'5 wll~b analyzed by gau 'spet os opy

4 Srv t c(U.S. EPiA,Method" 901.1), r'while 01utonium-23'8, 'plitonium-239120 'tafidimericium-241i will'be
\ W f {, 1 ^ bylphaj -05NLv 39-17)..r r T f 

-4N-34k yz-d k petroso -L

j 5.1;4 smet ICOfvenftibnabhf/<X F[S);xS 

i ^ p t ,,M- Seiment ,,oonenioiud' are dfined fi~r tis project as' total sul ammo m a, totilsolids, tota volatile' t

t fPkEM )l 'solids CrS), total Kjeddahl nitrogen pile0 Ds. dm wffll be minalyedbr thes~
N; 4 J/"3 ½ "4 ~-91 '~ p4eteis-byAhi" 'tInc.,,us' (1989). s

4-' 
6 5.l.Z y>tgeranc mpud ¾ V 6 * >-<> - 'js |aSr k -. 

/ t pS' '~i meC v$-t6t, sam ] ) $,e isBet SW v Wi N/ }ll an aue r itL' andz

/-"~q

6Z A .- k Sediment sand isse~sanoipes ill 6 s1 iwl be analyzdfrsm oailedorgaic comoxfctrunsi pestl auicies t and ! o(-

= tzribytcr er and dioins and futans methods specifiedh h S * ial 3Of -A sumphibset ofq the sm-
A ; ' ' 4(Stand1Method, E41\). A 'ov

,-F v l", 1aile 4 opoundsethe pAoycyUliciaromitialI swiocarbosi (!AtsI willhwbe" sepaorei awnadlyzied oyr
at. g£ ' 7 .1) e/ Ais t-oM

.4 seleJ a'which species mhouldnt ber us inM theTisithohou zle"bdlwen thec limarints and fredh uportions of ihe

4 NE- X . nver. .'At theatinie ,oUfnple f et\tbe la y rthc>Siernc" wimeaissEfi 
4 6; ' oigiaitual w taIbis infose wpicall ychiebl c bnsiderUdS conEAMtion wi2t 0 Teresultsyoftheinwibt 4
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tolerance test to'decide-which species will b used at eich site. Five replicate test chinmber will be usid,

for eachof the test sediments, each of which will "contain 20 iumpmipods. t -z . -

'- >itJ_ A 1 "u - 44f 

--,Two of the 15 test sediments will betconsidered reference sites. One site (Willow Bar Islands) is located

-'in the freshwater portion of 'ifieriver'andiwill, serve as-the reference site for all tests perfonned using

Hyalella. This site is located'nearta station (D27) sampled in the-origmalVreconnaissance survey for -

which no contaminants of concern werewidentified (TetraTech 1993a). The graim sizelat Station D27,t

- /esis~teprim a of coarse sand, making it unsuitable as a reference site for the fin'-ined
howevr, e~ariyof tebeiotgrined

- sediments which willbe collected from backwater areas.,4-Foqr the backwater survey, theinearest fine-'

4 N grained sediments ioStation D27 wiIl be collected. It is assumed that sedimefittin the viciniAot Staton

D27 will also be relatively free of 'containints and will]i, suitable for a reference sediment. This,,,

assumption will be evYauatWd Back*ater\Reconnaissance Survdry Analysis'Report. * 
,, , ~ <4 /N' 4 4 ,, v r.>'' ' 

; The second ref6rencessedimentbiwili be collectriin the eestuarine-portion of the river, near Lwis and a

NClark National Wildlife Refugel , This sediment~will serve as the refretnce s6diment for all Eohaunorlus - 4 <s

tests., ibis site is locited near a station (Dli) sampled rntheoriginal reconnaissance survey for which'

' no'ontaminants of concern were identified (letrafTech f993a). Ihe grain i tion was fine

.4 4 ant An attempt will be made to collect even finer sediments in vicinity bf Station DlI 1. It is assumed

that seiiments in the vicinito of Station Dl 1 will also be irelitively free of contaminants and, will be
- / ,4 4 7 \ ~ - n 44 4 ,, 4-4444 G 

' suitable for a reference sedimeont.-_ This assumption will be evaluated Baclcwater Reconnaissance Survey

Analysis Report. -. -" 'I g 4' -4

tN In addition to the 13 test sediments and the 2 reference sediments, acontrol sediient will be tested for ,

'each of the twoIspicies of amphipod. The survilof tho ampbipbdi in the contol sediments is expected

to be high. For the tes results to be considered acceptable, the survival of the amphipods in the conitrol
For thtet44

sediments must be at least'90 percent. - C - -4/

- Tbe mean survival for eachsedimont tribit will beqcompAired to means from the other sediments and 4

-. : the refeience sediments using a Student's amesttor a one-way analysis of vaiiancie (ANOVA) F test .

_4 /~ ,4 i'(4 / < 44 =S- st/(

T The, chronic tbxicity test ftO brused is the Microtox test (PSEP 1989).V This test measures' the effect of

test sediments' on the'luminescence of the bacterium Phorob1 i _reflw phospiwrewum ~ Co' (

J ) S 4 S X ~~ S I ' (4. '4I '-4 4' r'1

14 - ~~54 44 4 
4

N > XJ ,'9@ /]5 - 1't} - ' 
4 -
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4 ~ 4-"4(*'for booth estu a'-e, a- fr'ssediments. lhe twN rdefene>sedimets d-cibdFabve so e J

v 2 = w> J ethat roke frteMcrotox, tfst. leMicotx test in"cludes a-control whj6 rren' !fiet blank, 
> , E w \t Ntnee t o,mea'ure 4nit ieofy'in- -beri'4 misenc ine ofany'seimetteent. 't

$ xr <<v aFor, each sedimen't treatinent,.the _concentiiaionsat which a 50 percent decrease in, luminescence would bet

~~ . s [ ex st (kow, E *as xlhb squarest~ rgresion of percent decreMefin
f °Z * n s p le il i. '- o t ' I4-rt m bf s- e f '1 4-t-9' >

_i, n i ¢ ¢ n > in - b , ' 4- ' q '4- , .4.
t A- > 4' -t ' ff > 4& t / *" ( 9- *t4 ,, SN

:- <, > for !oth .Wtz~and~iwter ssimpl>hes twol rbrencin eition a s descrd tonAquatic Research, whoswille

z~~~~~1ae samples5 wil bes 'Coll~ aiowabdescsiribesed Ibedi4.in6 a andini em~distriodbnllS.

''¢, ~~p~tm-th met BalysS, -paramtedb ehter fe mi~ilysbes anad Cbluithbiakiaplyica itSer atomt

'-4 ~ ~ ~ ~ ~ ~ ~ ~~~~4

that'o f'-a or etMicbroox stest. TheMi ew pr aP reageh fnr I

> - >4 J; Toadol relitvirablfhter meta1 ,s les2,il but digee inuth Iali~ yumn thniho ackifi *i'num,U.S.
- A > neede tonducted be measuredebytiPacA inetial' lumwillnbe independer any siedient y eFAomr. 

as o ;r 'o Ž v2 n7 N .-rco -4 (- ;

J 7 A Fpr eac whi s hdmejit s aratne o, th ocmatiodato whic, a 50 percent decreaseinlumiescence O bef

tt A t(; add}t. o 5v zk2tiils (other hn 6 mepg litdiiiabl 2,ia bi 6e (blusmX barfum, nce, thaliu, .t 

. exs ,,' P astsed cnowne absthe EC,0) ispcacltd by using a lt-qy regr dfprcenecreayse arin

\~~~~-.. C*!v-OMc x '/4 F M ,OSis ¢ * P
luinscnc oniie -ott .i , , amm o _ilitonia 1 p * ;

.w l e 1 ' 4i 1 s - i d in Tz/ .y h44' I¾-i T_

~~~~~~~~~~~~~~~~~~~~~5,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4

F '' '4'~~~~55 j 44-

'4~~~~~~~~~~~~~~~~~~~ 74'



,, _, - N 1 ' t N -f - a /, X ' \if l

- r 5.2.i.2 Chlorophff alPhaeophydi a. -An-lyses for ch'or-Nhy l -an.d'haeop'ytinawillbeconducted .

Xusing ihe fluoromeitic method specified in AP'HA (1992). Although thiere are no speqifid holding timesr

for thesesubstances, sarnples will be filte'red wii 48 hiours nd frozen filters will be analyzed within -

r f- r - <zJLt a/S- _ " ifv -'N if ( s *I /-if_

a,/- - _. I V -~ ,\ 'Y -;tts_\si f
'kisiefiiumou lifty 1

-> , 5.2.2.32 UCopylZbnu /Phrasotos PaAlmeters. TSSlTOC, DOC, POCh hardness, and conductived .

(specific conductaince) will be analyzed using the-methodki~specifidin Tablb,3 POC will be'analyzed

using a CHN aonyzer. iona spicifi holding APtiRs AAlhesthu the aren piM olinspecifie in,Table 6e

'5.2.- 3 , will be i .. t.

Fecilo coliftrm bactera, esnterococcsl s bacteria, and E.-coli will~be analyzed by the Standard Methodse fe

4 ;given in Table 3. Eldeally; the~ 4old'ig' time,,for tese ana'lyses; is 6 hours,,but 30, hours IS considered 

,, accep-le~fr daiat are not coll4cd f' legalprposes - /

t \ C ~~~~~~~~~~~~4 '-v t 1 - '\ 'if ]1J 

e~~~~ if N s 

r. _ - -, r N - , ' N / , f_,> rJs

4a' ;$ // } / > r\ 4 t
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4~~~~~~ r- V ', - A ttJr 'Ifif4fft 'if 

/ J v W ,, T ' < j _ if' ;f' ,,.I* (i

Feca coifoin acteah,~ntrocccusbaceri an E cla illbe nalyed y te Sandad Mthos-<

{ f "- 'fl 
rif- \N -- ~

~ give in Tble 3'Idealy; th, holdng tie forthese n~lyss is hours if bt 30'hours s conidere
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sufficnien~th ftnpeec fo tasksiiain fan aa .A ato hivfcr~vai alswl b rprde>

peer reviewilnueaE of the a iandatiaE an wid the reportig rauaeiquirement frty eactoe tdhi al ia
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For-the n'egative control tests, the test organisms are not expected to be adversely, effected. Por the

\ s , ~~~~~~~~~~~~~~~a ' > , \ 1 , 4"rF a-" I I r 

amphipbd tests, if the mean survival of the amphipods ill the negative controlzsediment is'less; than'WO 

kpercent, the toxicity results of the test sidimeats'ran concurrently'are considered invalid. For te
M~icrotox test, the negative control Its equivalSent tO a r'ea'gent blank. lthe results of this c'ontrol test can- -i

!:, e subtracted from te otheNr dflutions to indicate XWhether- a decrease in; luminescence is due to the test

\ sediments or due to sponta-eous decay' -a'

"'4 ; - I i a -'-' - °tra' - ¶ ,a

6.1.4, Validation of Bacterial Data - ' . t N ,;>

Positive confination tests are ts on approx-iaty 10 percent-of the bacterial- s
N'. are not expected to be versey efc. Foesr thet

confirm -he identity of the bacterium &'bactertal group the tests are designod tO identify. The results of -

pthese tiststwill beireviewe to confirm- that the numbei ofd colonii e reportedfon r o ach testdares atualln 9of 

the correct species or gro~up. .,t/n>g.t>Js>LhWr

f 0 t t < ^,,, ' E S + 1 *y a /4 Id 

6e2 DATA RiIW g . s| a

The resuln t and the methodology of the data valsdationn concurmen the analytical data will bre Frvtewed

oby a teson familiar with the extnation of analyetcal data and the protocohs typicarly'ftilowed for a data 

validation., If discrepancies~arie noted, the reviewer aMl-the originalaays o tbedat vldtowi 

- confer to decide upon tfic proper co'ur'se of action. 9 8f ] fpt ; 

I ' v - I 4'4 4'~~~~~v 

6.3,MW REPOG MUEtlREMN> l 't t ' f-< ,tIM saf

, Is subtrateind from the othe duivera tls thateach andvethe a de ratsry willmbe expect id provide. tast

'a-' a)bi sediets or duesctoe spnaeoudeaybo. 

Laboratory Certificts of Analysis with complete sample results will be due from the'laboratories within- 

'30 days af'er the laboraory receives each sa 1l 0iup'

63.14 Orliaic Dot Bacter Dat -

P In general, the diVerablestspeafied in-U'.S. EPA's CLP p"ogram,(U.S.'-EPA l991b) will be requestod

cofrim the analyticaLlaborath rie bac hese deliverabl es include forms which saedoizen G:TMSutsning, o 

initial t wan l bonnueiwd calibration, methoda blanthe;n mabft andiblio spiedeso surrogate recoveries,

the correc specesogroup -, '<t << "a >-, 

v J f s ;- I .' J A' t| }g
. ~ ~ ~ a < '. C1 N * ,44 N ra "'' " 1 / to 
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i . , .litbiatoyul pi sibl , andreorysples dioxinstuhiani), internal standard recoveris, and 
cerfied reference amaterial., -d ai a casenarnairaaiie will be 1 riuestedihatincludesasummar7f'

-1, " yM an# qualty control, sample, shipment, orf anaytical problems,' id documentatio rof all'internaldecmlions.i

vn'r A copy of the sig6id chai$cswodyiion for each group, odsampleinwllteib fAncluded in the narrative -

packet., Copies of adll b re a w data wl na be r 7 ..Ueste.k o utatca lculations ,aw bde verifil quietio 'at,

$ ~~~reuts ?icu~atinsbe vifiddq~uefuuenv~uatSe st Siga 2tW.
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r laborator'For, met del icvratbles spc fed iedn.ePA's Catpriams.le 'inSlude ad nial case l reuitbe req ueahn

X HS E F fff sdimen irfetmen, Aa of diaqualiyssm cnol'aemploe men, toor nlyia poblaems, and, r -

l f threqu licl labooie d include snnofys sumfanyItti, a o ug

t ~~douet a'tin -o f+'docisiurons.;A lyofhei i- of-,plcfustody; =r'ofm &sviuea oS 

-f a a-ite siged'h go

>"~ calibuition beto bnlanksi matarix ad2 bank pickit es, ICP l inefrenechc saampll:e rendeserial dltion t

p>Lb r 9S~pesulcts onrtydupcliatesocrbtifiedreferenes matials n addition a c narrative ' b

.9 34ldri;;/M S J M - l a' A 5 (-\.|r' 

'b ary of'an qtI/dio o apeIs ¢ euldalt cntoisanipl shripmen tsi orl aalyicproblemstiid i54^ 

v~~~~~~A I0 JtL r;A of alrw dat i>il b Nte ,. requesJ jt ,' t(E&ind -so' t hat

, calulatons cn beverified adquestionable 'rsuts can be investigatedt :" ' 

^ 7' ' /. -'wj ' ;2<"-'j ' r 5- " " .l 's I , pS ' t f

For r ytes'oth than a C-,d requ rnrtaIa, $1Qadae ! ' n

½, ,< j 2,WL eaboratory bench shea. The QC data that the laboratory will provid method>

blinks; caibation data, check stnad a~aoyduplIcaeand matuh'spiei. 

7"-' ½ ~For the anmjhipod toxicity test, ,the re-quested deliverables inclujd' tableu presenting the results for each
> ~i<N'i< sediment treatment, a descdiptioin of data'analysis~metodjm 'y n do~iumentton Of'tatistical'test' >"

results, and a$6b ~'acltdfo therefierxenetoxicant- test. For -the Microtox tests,th >

J I , equeste delivrblsinclude percent decrease inluminesienc for e~cb coentrationosueatn

ft 11 este; detrmintion f a ignificant dose-rnponse relai~onship by 16as-squares regression of percent
2, P ~ in lumiiiescen~e onth~5 logarfith'm 'of sai~ple dilution;-and~ deruiaion of an EC~ value and,-

4_1 4-~~~~~~~~~~~~~->5 -4 )

fit confidencelimhits fa th reference toxicant l 2 4

1' '." OC~~~~~~~~~~nans n~~~~~~~fla~~~~nmaa 4 <4 "N..~~~~~~~~~'I

½ "'"' ` hfn ddlnonto',the sa pl'etauilt:atbresulw'-of~all'positiv~e confirmatiion tests ,will be requested.
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*71 Fll; LD /R.CUDCESL PRO DURES 4 ' ½ 1,

'Tbis'seciion describes'the QC procedures to be practicedin' thie field tooinsuri that th anlilt'icai'data ( 

-collectd are of high quality½.
t t ¶ rn;nt -i- nr

*o _ t 44-4 

-iAt one of the fifteen backwater stations (possibly Coiing Slough or Scappose Bay), tbreefield replicate ' 

iamtples will be collectd and adalyzed for all'o'f the sedimentr variables listed in Table 2'.* l he results of

< iese field replicates wiEI give an indication of the ttalovarnabiliti-(e., field-plus laboratory) between 

measurements at a particular, lo~cation; andc may provide an estimate of~random error due to~sam~pling. , 

4- '4 1 / J-J 1 _ .44.7 , 44Jt g|yov> S 

- Standard reference materials wi~llbe submittedt belbrtry as performance evaluation (PE) samples. A 

Reference materials certified for metal are available for both esiarine and freshwater sodimenits (NIST'

,1646 and-2704, reiiectively) and will be submiatdfto Aquadc Researi. A mafine sediment'sample-'r 

(NIST 1941) which has bee ,certified for semi-volatile organic compounds and a soil sample (NIST 4353) 

' certified for plutonium, uranium, anid Americium will be'submieed t ARIl for analysisr: so'il samole!

certified for dioxins/furans,(ED,-2514) will be submitted to Pacific Analytical for analysis. i -

Cross-contamination berw SationiS will be preatend, by thoougli de ntamintion of the sediment
sa~n lidg gear between stadions and thie d ngo 'htirs grba ahs on. ;: 1 t 5

- 1 4 t 4 4s -1 -¢ 44 +44 4. s , 

* Allsamplngtbosliawll bepriolield W~ore the samplinlg begins: The accuracy of the lbl ilb 

chocked by a-pprson wt involved in the labding of the ci2tainers. Ihe com'leted sample s logs , 4 4

--'and chain of custcy be double checkted by, a different person. p d

~~~~3S.- i - 4 2 _ 

Wwdy 1"e\_ 1 .i r 1

In 4''d al'apl ii /hc~ thv tte aoaoya e fireltoiur 

This 'setion u~aiue wuQC 4 41
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c X t ~~~~~r" / '- N - N - ' / '\
Several procedures will be followed to prevent cross-contamination betweenwstations. 'All filters used' at,

a particular station-will be-discarded before'sampling at a new station. At each station, the Tygon™h,

tubing m the pump head and the polycarbonate filter holder will also be replaced. Prior t6the collection

of any water in"ithe sampling bottles,' at least 2L pfmwateri willtbe pumped through the sampling,
V 92' o, i-

equipment. ) - ' k -N

8~~~~~~~~~~~~ _ -' 1 / - '- -)r0t N - -s v< /ttS I V 

Two equipment blanks will be analyzed-for dissolved,'netals'as'a check on- the potential contamination

contributed'by the membrane filterand the sampling appaiitus. One'blank will be prepared in the

Iaboratoryby the feldteam leadr for water sampling by fi~lering reagent water (from the analyti

r_ i tlboratory responsible tore metals analyses),through the peristaltic pump and amembrane filter acid--

washed in an identical manner to those to be used in the field.' Thesecond blink will be prepared in an.'

identical manner but will be collected'duiring the field sampling. This blank will also serve to check for , N~

cross-contamination between'sites. N> / J ' ' -~' -t

,_~~~~~ 'N ,2~ - m tra ' .-- r & r

; All sampling bottles will be pre4abeled before theTsanhp ingbegins' 'Me accuracy'of the labels will be

checked by a person not iinvolved in the labeling of the'coitaie'rs. Ile completed sample summary logs " k

"-and chain-of custody fornis will ilso bedouble-checked by a different person. .These procedures should 

insure that all samplejars which'arrive at the laboratoryoare correctiy labeled.
1 ~ ~ ~ ~~~ -- '' -/ N - --- ¾ > < 
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> 72iLABORATORY QC PROCEDURES s \ ^ Jf ' S Q \ \ K*~~~~~~~~~~ (V N- I b' )8~: A ~ N 

rouslaboratory QA/QC rogramtraces the historical record 

traclc reproducibilitjf, accuracy, ,and precision of the analytical results. .The qojeciivi of the laboratory- t

;; v s r i, ' * t }- r - N N, 

qult ?suac prgamfr analticameasurements is to reduce measurement errors to agrii-uponW (tK

limits and to assure~tha thde resulitsihavre a high probability of being of accetablequality. -Quility 

control is thep mochainism stablisbed. to contcrol errors. , ; ' , 

A~quality contr'olprogrmindalabor'atory cl~udeste following; kt1+ t ! 

,t ~ ~ ~ ~ ~ ~ ~ ' N
5

-(- -.. '^/+
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; ' " 1'f '' ' , t' o 

Arijorouslaboratory QA/QC ' gan trace the histoa record of laboratory ac e a o t 

trakrpduiiiaurcranpicuoofteaa a N 
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u a < > - > tt3.-,1t Establishment ofand adht bne to ciefully d psie cos~for specific meaurmenti , 

?'-t-, w '/i xk_ 4. . LRel iable, and, well-rmaiintauedequippment <t>}2* ai<,n<'} 

F~~~~~~~5 _ti-et;3Ul/2I~5yApptrpriate'calibrabon methodology and standa d < fs '' -

a %t~s < ^ tet6.;, ;rChise- supervision, f i'all operations by managemkent 'and ;senior, personnel, including>,
; <, Qf~~~~~r <¢~ev^> ,~riew-d Scao^rerorsoros-io~ n 4CX}r N > 

Stts dw > i " en i^ popel.cnedv >and executd gram, i onbI willeutsmi >'' 

t~r)I <( >' e) oeringias eosasia otowih means~errors hirve been rd ucedit acceptable levels and 
@t > haraterd stati r) t u^i 4 )4 r 2y r.

£ r Tera Tch hasreviewed iQAQC manuls subin~itted by the dimea major laboratories on this study,

;l It /@ 0M i<~P~acific Aiilyticl,, ant Aquaiic Roseurch, to ensure thatan 'poin rg t QAIQW progrm*i 

< -; 8^ par ofIstidard, laboraior pra~ctic. ,WThsiQA/QC ',plans. are on'file at the ,Tetra Tech office iin' 
> ' % {,Redmond;9WA Each plan descri~bes, the OA andi QC programs, equipment, irainmg, analyticairoS M_*

t?4> ,,5 r tddiis,qs"amnple iracking,- sample storage and disposal,;>and health an saftty progras in each lab.'d 
9 i/2 ,_ fJt J_5 yio _ L JSr ;>t 1v q 
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- 7 Caibraion procedures, caibratidit freiluency, andd,stndards for laboratory mea4rement'va4able and, .4

equipmient willbe in accordance with thearequilreniefitset fbilh in Idle U.S. EPA^.Contractt Laiboratory 

Progratn (CL Fie P) or-the specified analytical protocols. i n results and the methods 

'7u lsed-fdr preparing s~tandards (e.g., pH buffer'isolutions) will be'recorded iti tife-fielvd~log~book and {

equipment logbooksaccompaying each in ment. ' 

Prseventive ,iaintenance-w~ill'etaltwot~fbnns':,l! 1) -in~i- 4) I a schedule of Orevintive maintenance

T activities to minimize~'downdmne and ensur'e accuracy of measurement systems,- and 2) ensuring stock of 

\ > 4 \ ) t y \ s e s _ X a >~~~~~ / -r 4-r

z'crritical spare parts auid back'upVsystems and equipnent- The- preventive mainte~nance approach for specific, >'

pieces of eiquipiment uised in sampling,, monitoring, and-documeniation. will follow smanufacturers -v

-specifications. Performiance of these maintenance procodures will bedocufmenvid in field logbooks. '' 

l _ 1 - 't St1 _. f --,
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eqI met will-b Cn ac ac wit te'toqiiirerei& se ftih in th tUS EPonrc Lab+rao

- -,\ Program (CLPY orfii 'e speified anlticlrt s Yil eqipiei calibrto reut an temtos, '/ 7 

use .fr prprn stnad (eg. p14 bufr souios wil bercre cii t 6fldlobo and -. 

eq? tlI4L i -- ---- ,- 7 / N / / rH ' o| *
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9.L- COMPARISONw NN DATA QU)oUEC'TI._

J , t / v ¢ eigB vt~~~~~~~~~~~ - N NN > r _ ' )2 _ '

- Teanalytical data generated as part ofX this project wilj be compared with the da'-ul~ o~cie 

elisted in Tablei 3.; In most cases, if the data for a particular sample did not meet the objectives in Table-3,

the dlata. will be qualified in some~wa-y (e.g._,qua~ifier codeE''FZfor anfestim'ated value) as per thie 

procedures discussedt in Section 6. 1. The results of these comparisons with data quality obiectives will P

* -'.be sumarized inthe Quality Assuranc6 ]eort' (see Sectibn-11:0)., X- x 

' 9.2, COMPARISON WITH AVAILABLE CRIIERIA ' L , -

N- 'N-.N Q4 1 4- _t E 

s~~~~~~~cr~~l' vnrr nr , GR5ttP: 

In order to assess the water quality of the backcwater ar~eas'sam~pled, thre analytical data collected as part 

I - I - 1 17' - - - -~I. / , - I IZ I , - -, I 1

- of this survey will be compared to the ap~plicable cniteriia. -The potential negative effects of the measured 

contaminant levels on aquatic organisms,'terrestria~ltwfldlifei, and humaniswill be -made based) on 

comparison/i"iese: c~riteria and lguidelines. ' , ' -L

-~ ~ ~ ~ ~ ~ ~~~~~d Wae'ounsmiean~ssrut~i be' ev'aluatedtbased onstawe(Oregbn and Washington) and ',

N t dataCwibe'evaluated s e WashingtowMarineSedimentV QalitSt ards (WAC 173 204-315),-

the' effects-range low concentrations of Long' and, Morginl(990), Obtario's fr-eshwater Provincial

rediment Quality Guidelines (Persaud er al .1991)r andigeavalable'draf U.S. -EA criteria for dieldr h,

- enffdrin, acenaphthene, fluoratene~and phenantfirene (.S. EPA 1991c,d,,e,f~g)., The s~imC orgaiiism r <4 

t ssue Ecn onuiin wfllYb6 evaluao using tke New' Yorkc Stati fish flesh gidelines (Newill et al. 
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i ~~~~~~-1. COR<RETIVE , ACTI1ONS , ({z$

4 '- t . tt / lf w J _, ,, S _ - . .4

'.~~~Y\ -, -/ t4~ r -

\N~~~~

Correctie, actions taen duringza samiplinj program fall id-to t~wo categories: 1)l analytical or equipment<

malfundtions' and 2) nonconfonmmce of, noncompliance with QA requirements set fo for the pro.ct. ' 

, J t v .*} , . & , 5 ' N t g > w s / w < ' s. z +~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -' ''~

lhe QA Officer listed in Tabale I is responsible for auditing performance of the field team and analyftical, ' 

s ^ | \ 2 K 5 > 1 4 or > J. _ t~~~~Kr .,. 

. laboratories for adherence to predetermined methods, lbiaits'of accvptabiliiy, and relqiired sample hand]ling xa 

,-> escibodin hisrep'ort; 'Me QA Officer will outline thie corrective actions reqie to onior'mto project f 

specifications in the field logboolc. .< :y ^> f "-> I

-1 terms of internal laborator a I labs will be requiredto ahere tO U.S. EPA 'nd

Istandird'opefating procedure gu'id'e'lines' and sppcificat~ions. '/When instrument response, quality control-;

sample (MS/MSD%, *eck'staidaid, -or-dupicate) precision or accurac*or blanc analys- indicate,

excdance of control limits,u the laboraoy will mnvestigate ibe'problemn~before continuing wlth' sample 

'anlalysis.' , * \r_/ f8yL 
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t X ~C. i * APPENDIX A - HEALTH AND SAI;TY PLAN1~~ b _, < ,_r \ 4 f > it >~~~r 

Th e health and safety ,plan describes chemical, and physical hazards associated with field'smpl ifg. It also,^ 

- presents safe work practices and emerlgencey information in case medical assistance is requir~d during fleldE }t

i > operations. * - n r~ 3 u. 7 - N ' - ' n" , A

'-0~~~~ ¢ .= - / 7 7

A.1 SAFETY OFFC ERt ~ t/T 

7' .- . 7- sf < A1 sM ,W; /Kt .< 

.To ensure safe a d efficient-shipboarill-operations 7-the field& team' leader will be the safety officer, 

t 'responsible for WI' shipboard operatioris,-, including ealiioin of hazardo'us conditions, ensuring 

*coiniance whlfset( precautions, and suspension of shipboard operations if necessary.

777 - r' '> -. 'N -t7 7' 7 7( - ., t- N ' I

td vs -I, N ^~ \ | t E \ *+ s'.. '47 ; ly t~ 77 f ' " 7i ' '/7

T heazards encounteredtduring sampling are generdplyclassified as eithero chemical orl pysical.Chgemictals 

hazards, are ,twofold: chemicals us~d on dickz to.de contrn e samoling *ear,, and /cnamnazts or

-hrdoes materials potentially pres y within tie sediments or water sampled. Physical hazards are .7

a associaed witthe samnpling gear, vessdl, andw~orlc cionditions as s. tia.;

k \ r e / > R < Q 9 A ) r {~~~~~~z-~7, 7 N 7 

-A.2.1 .Cheirilcail H ads f,,<\

Stadons to be sampled-dulrinj the reconnaine sunyarno expec to contain hzirdous m~aterialso 

th fiaiwould nrequire use of ixtraordfiri -precxtions (fi. e., Tyvek suirts, respirators)., During fiedd<

\ /F operati~Ons§ ' -if evidence of coumr-nl edimeni is obsened, odors, coi, or the presence of debris, k-5

7 7 -7pere HI be.7 7 7 - '

petwleumProducts or'excessinre organic enrichmeni, suitable protective measures for the crewwilb s

-insftted suchf as gloves, protective clothing or riespirators. -^,,^.>S,

- H r tj tb }~~~7 - / ' f . ' 7 
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, "> < t >;Gea deployment ansie pre of th b W ih ue'smpin ge 'art its-,'
z~t < 1ki ' 1 J-JIsuspension bove he d and the risk occiden a p

a ) gilCion the ftnai~giawhe:Over"it'iinboardofthevseltralPil xhrieinmcaimi l a4w
t 8 3 4 ef sa~ when the grab is resting on a stable surfake. H. Special, care will, be exercised6^when removing the safeiy M

,+1~~~~~~~~~~1>t J - itoenuepesnl',saift in'thepunhkEely 6vent of a Sear~or davit NfailuM f -2>i /P 

t4~~~~~~~~~~4 42 > ¢!r> '4 p'r ' -9 , t4'J\ t 

ntx> li-2 teS Drinig retrieval of siampling eqluipment, at- least otne crewr me mber' w-~ill wa~tch,for theappearance, of the,- +
rr+W< tequipmentzand willalerttheopeatr ofthfe davritsystewhe thequipment isvisibleb lwtoe water,~ 

S. r,>, twsurface and whenlAt breaks the water, surface'.tFilr to oiojeupetretriival may lead to 
-breakakie of the-line. loissor- d unsa e o the gea ' and p ssible "i nuiyftiiete.te'an grbo h

> rtA ve v, F sna (iineIn-'adifion, monitoring thie grb'tieval. will aert other per onnel tb' bepositioned Ito44 E .' ',J~ .-' 'C " 4\/' '4 < / f '4p '' ' 'lin -. e' 4 ?'

. -' ,i u - rolonged useAindividuan A16n,,ine may,.r'amp ig pnna wIil be .

' ¼ ,, ' J Ct'7 7' V "I 1, I4¾ - A', " J - -

'9 'A -, r dcn (~--ve 'n -4eevylwighzfihe'C saov impl baiing-

over dte lenoy of n'saevl resethchief scientis wila insoh th e gine for wear, especiall where 
~~~~-,tv liei afaedt ie gaplih Sear. The fedteahijedleer wflilso peroial inpc al tshacides

<(A>qii~fpins, fioing,,iiiels ind'thiblt i nurei te integrity ofSail'poi~ntsong te lin6.' Likewirie,'allon- > 

lfs x \.-''>¢ dec'k;icewi,memb'ers,,ili be enourae to periodically idp etee li .- X

'sey 9r 4 i; , ine, tgoers', > n u o h e lipreseint, tripping, ,slippmg " and failling hazis Every qrw 4uLension boean heden the risk of acid n pre me dd-clue.afetpins'wl'bmpa e 

'K 'n / i/ '1' > ^ ~ '~G - - * > nvetI.Ii will ii 1; S>4 'bar~ie 3 '

6the dnr ive.it is inboardmfh l inilV erw u -

¢~~~~~~~~ / ' +, t V4N fe n Xt - on4)ve e ~o ev 

>~~~~e e 5, { Fhzrd, p tfie work(ing otf ceoth deckli and clean by*,coitlqihes~<

set~eiih~gabiscu ' 4 mudfti <h >' "k. waens - cation n~ so

r nsing tin onasaf bletIuf oIac b w use I

<Si;' '-'4~ drpi vningsuraprd3 o ~ft n~h k1 . Spcalmar mg'b oexeriosedil whe~nduremvdg to mmuz
4 91 -" ()('4.4, '4is dur 49 woron they'river:' S 1'

te-R aR W)_ iasscated., wit ryt;rpiMOA iton ;e~xesWl og~et ,Lf

.: 44.i . : i 4 '' .''

-> ~ ~ 4equipment auid will ar the operato oftedai 'd4ysieuwhen ir b the eqimntf-ieildea belowrthewter'q~ ~ ~~~wtrsnii§49ai4'N 1' 's' ~4 
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. Fati-e preents a eriouh o n the riv( ' it4an be c u by e*otion of

r viisel, -exposure, or heat stress , 'Personnel shall monitor tl/iir own condition and capabilities andbe,

responsible for talcing appropriatemeasures (discuissed-belowfito relievefatigu- exoue orha tes 

l~evf doteamleadersafetyq officer can also dir'ect any member of the' crew to' c'easei ;orkini. -

-~~~~ ~~\ -'X , , ' 'A 49f 'V . , C 

A3 SAFE WORK PRACTICES -r fr 

'An exclusion/contaniination reduto zoewl cuedea 'swhiere sediments and methianol will be 

A-' - -' "A Is0 l\- t r i 

Ie I -

2" r &vandeds.l Duxposure oraheato sthes Pssonel deckill nJoniit& their~ne beeiidithdnan ceapabilites andbe
9

g sPreiautions~employed in tl handling of chemicalswill include restricting tkeiir~us to& tideclc, stoiring i

and -dispensing them from narrowv-mouth bottles, and exercising care in their use. -Rinsing of samipling, * 

rwill e conducted over a stainless steed ba-sb so what the excess solvefi willnore e s, r ld on s

the deck: anid vapors ca~n freely 4eape., Latex gloves will be worn when handling~thc solvent,-sedime'tts,, 

hde fileling gead. Alftcryw membiers will remain aware of toefsei state aid the preence of wakes orr

-,- - t lother disturbances thiat could le~d to spillage. t / t- r -'r-

8 >~~~~~~~~~~~~ea in *<n on th rea >r dek as 'di\ fied -
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