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TABLE B-1. BACTERIA IN WATER (page 1 of 2)
LOWER COLUMBIA RIVER IBACKWATER RECONNAISSANCE SURVEY 1993

BACI ER1A
Fecal Coliform Escherichia coif Enterococeus

River Sample Concentration Geometric Concentration Geometric Concentration Geometric
Mile Number (colonies/100ml) Mean (colonies/f00ml) Mean (colonies/1O00nm) Mean

RM 14 1-1W 50 50 2 U
RM 14 1-2-W 50 . 50 75.2 2 2.0
RM 14 1-3-W 170 170 2 U
RM21 2-1-W 22 22 2 U
RM 21 2-2-W 50 20.6 50 20.6 4 2.7
RM21 2-3-W 2 8 2 U
RM23 3-l-W 130 S0 8
RM23 3-2-W 170 130 80.4 8 5.0
RM 23 3-3-W -170 50 2
RM 26 4-1-W 11 11 2
RM26 4-2-W 27 15.7 i7 13.3 4 3.2
RM 26 4-3-W 13 8 4
RM 29 5-1-W 8 8 2 U
RM 29 5-2-W 34 10.3 34 8.2 2 U 2.0
RM 29 5-3-W 4 2 2
RM 36 6-1-W 17 17 2 U
RM 36 6-2-W 7 10.9 7 10.9 2 U 2.0
RM 36 6-3-W 11 11 2 U
RM 59 7-1-W 50 30 2 U
RM 59 7-2-W s0 50.0 30 27.1 2 U 2.0
RM 59 7-3-W S0 22 2 U
RM 68 8-1-W 30 17 . 4
RM 62 8-2-W 17 24.0 11 17.2 2 U 2.5
RM 68 S-3-W 27 27 2 U
RM 81 9-1-W 22 22 2 U 
RM 81 9-2-W 23 15.2 13 10.5 4 2.5
RM S1 9-3-W 7 4 2 U
RM 82 10-1-W 80 so 8
RM 88 10-2-W 1600 500 68.8 2 U . 3.2
RM S 18 10-3-W 140 13 . 2 U
RM 90 11-l-W 23 8 2
RM 90 11-2-W 50 29.8 17 10.3 2 U 2.0
RM 90 11-3-W 23 8 2
RM 95 12-1-W s0 30 2 U
RM 95 12-2-W 240 98.6 7S . 56.5 2 2.5
RM 95 12-3-W S0 SO 4

RM 120 13-1-W 30 30 2
RM 120 13-2-W 23 25.1 17 18.8 2 2.0
RMI 120 13-3-W 23 13 2
RM 124 14-1-W 110 110 2 U
RM 124 14-2-W 70 85.1 70 85.1 2 U 2.0
RM 124 14-3-W 80 80 2 - U
RM 141 15-1-W- 30 30 4
RM 141 15-2-W 280 74.9 50 42.2 6 4.6
RM 141 15-3-W 50 50 4

Freshwater' U.S. EPA 126 33
Washington 1001200

Oregon 2001400
Marine1 U.S. EPA 15143 na* 35

Washington 14/43
.__________ Oregon 14/43(200/400) . . . - --

W = Water sample.
RM River mile.
U = Not detected. Value given is the lower quantification limit

Criteria are not available.
Applies to all stations except Station I (River Mile 14). The U.S. EPA does not recommend the use ofthe

R-1:1



TABLE B-L BACTERIA IN WATER (page 2 of 2)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

fecal colifonn bacteria standard for water contact recreation, although the calculation of the EPA-recommended
Escberichia coli and enterococcus standards are based on the previously-recommended fecal coliform standard
of 200 fecal coliforms per lOOxL The EPA-recommended standard for freshwater bathing is 126 E. coli
per 100 nil based on a statistically sufficient number of samples (generally not less than 5 samples equally spaced
over a 30-day period). No single sample should exceed a one-sided confidence limit calculated for any of four
different bathing frequency levels. The EPA-recommended standard for freshwater bathing is 33 enterococcus
per 100 ml, based on a statistically sufficient number of samnles (generally not less than 5 samples equally spaced
over a 30-day period). No single sample should exceed a one-sided confidence limit calculated for any of four
different bathing frequency levels. (U.S. EPA 1986) The Washington Class A standard for fecal coliform is a
geometric mean concentration of 100 colonies per 100 mL with not more than 10 percent of all samples obtained
for calculatingthe geometricmean exceeding 200 colonies per 100 mL- The Oregon standard is a logarithmic
mean concentration of 200 fecal coliforms per 100 mL based on a minimum of five samples collected over a
30-dayperiod withnot more than 10 percent of the samples inthe 30-day period exceeding 400 fecal coliforms
per 100 niL.
Applies only to Station 1 (River Mile 14). The U.S. EPA has recommended an indicator bacteria standard for
shellfish harvesting waters of a median concentration of 15 fecal coliforms per 100 mL and a 90th percentile
standard of 43 fecal coliforms per 100 mL The US. EPA-recommended standard for marine bathing is
35 enterocoecus per 100 rn]L based on a statistically sufficient number of samples (generally not less than five
samples equally spaced over a 30-day period). No single sample should exceed a one-sided confidence limit
calculatedforanyoffourdifferentbathingfrequencylevels (U.S. EPA 1986). Te Washingtonfecal coliform
standard for marine waters is a geometric mean of 14 colonies per 100 ml., and not more than 10 percent of all
samples obtained exceeding 43 colonies per 100 mL The Oregon fecal coliform standard for marine and
estuarine shellfish growing waters is a median concentration of 14 organisms per 100 ml!, with not more than 10
percent of the sanples exceeding 43 organisms per l00 mL Tbe Oregon fecal colifonn standard for estuarine
waters other than shellfish growing waters (shown in parentheses in the table above) is a logarithuic mean
of 200 fecal coliformn per l00 nmL based on a minimum of 5 samples in a 30-day period, with not nore than
10 percent of the samples in the 30-day period exceeding 400 fecal colifornis per 100 mL

Note: Shaded areas indicate those concentrations which exceeded the lowest appropriate freshwater or marine chronic
criterion The freshwater fecal coliform standards are for recreational bathing areas and the marine standards
are for shellfish harvesting waters.

B-1:2



TABLE B-2. FIELD WATER QUALITY PARAMETERS COLLECTED
DURING THE SEDIMENTIWATER AND CRAYFISH FIELD EFFORTS

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page I of 6)

River Depth Field DO DO Winiker DO Temp Conductivity Salinity Turbidity
Mile Station Location N. latitude W. longitude Date Time Tide (i) (mg/L)"* (% 1at)14

(mgiL) ("C)"** pH (pMpost)
t

' (Pt)-"* (NTM*I"*"

PRM 14 I-W Youngs Bay 46" 09'56.3" 12349' 39.3" 6128193 1000 Ebb 0.10 8.71 93.6 8.5 18.3 7.42 3.600 1.9 16
RM 14 I-W Youngs Bay 46°09' 56.3" 123'49' 39.3" 6128193 1001 Ebb 0.10 8.77 94.2 18.3 7.48 3.610 1.9 14
PM 14 I-W Youngs Bay 46" 09' 56.3" 123e 49' 39.3" 6/293 1002 Ebb 0.10 8.77 94,2 tS7 750 3.580 1.9 14
RM 14 I-W Youngs Bay 46" 09' 56.3" 123° 49' 39.3" 6/21/93 113| Ebb 0.10 9.07 981 18.7 7.43 3.090 1.6 17
RM 14 I-W Youngs Bay 46' 09' 56.3" 12349' 39.3" 6/28193 1139 Ebb 0.10 .9.11 98.5 18.7 7A9 3.060 1.6 17
FM 14 I-W Youngs Bay 46" 09' 56.3" 123049'39.3" 6/2193 1140 Ebb 0.10 9.10 98.4 183 7A.9 3.050 1.6 16

|M 14 I-CF Youngs Bay 46e 10' 06,5" 123 49' 37.5" 7/23/93 0702 Ebb 0.50 6.99 74.5 6.64 17.7 7A6 4.88e 2.7 1S
FRM 14 I-CF Youngs Bay 46" 10'06.5" 1230 49' 37.5" 7123193 0703 Ebb 0.50 6.58 70.3 17.8 7.41 5.310 2.9 19
RM 14 I-CF Youngs Bay 46e 10'06.5" 123} 49'37.5" 7/23/93 0704 Ebb 0.50 6.69 71.2 17.8 7.41 . 5.330 2.9 17
P.M 14 I-CF Youngs Bay 46" 10'06.5" 123°49' 37.55" 7/23193 0705 Ebb 0.50 6.70 71.7 17.8 7.42 5.460 3.0 19
PRM 14 ICF Youngs Bay 46" 10' 06.5" 123°49' 37,5" 7/23/93 0706 Ebb 0.50 6.74 72.3 17.8 7.43 5.380 2.9 IS
PRM 14 I-CF Youngs Bay 46" 10' 06.5" 123' 49 37.5" 7/23193 0707 Ebb 0.50 6.78 72.5 17.8 7.43 5.450 2.9 19
RM21 2-W Cathlamnet Bay 46" 10'36.7' 123°41' 59.4" 6121/93 1420 Ebb 0.15 9.48 101.6 18.7 8.31 0.112 0.1 9
RM 21 2-W Cathlamet Bay 46" 10'36.7" 123°41' 59.4" 6128/93 1421 Ebb 0.15 9.53 102.0 18.7 8.30 0.112 0.1 9
RM 21 2-W Cathlarnet Bay 46° 10'36.7" 123°41' 59.4" 6121/93 1422 Ebb 0.15 9.61 102.8 18.7 8.30 0.112 0.1 8
RM 21 2-W Cathlaenet Bay 46" 10'36.7" 12341' 59.4" 6n2s/93 1626 Flood 0.50 16.30R 179.71R 19.5 8.45 0.114 0.1 19
RM 21 2-W Cathlamet Bay 46° 10' 36.7" 123"41'59.4" 612S193 1627 Flood 0.50 16.ISR 176.5R 19.4 8A0 0.112 0.1 20
RM 21 2-W Catlilamet Bay 460 10'36.7" 123°41' 59.4" 6128/93 1621 Flood 0.50 15,SlR 172.7R 19.5 8.38 0.112 0.1 19

W RM 21 2-W Cathlamer Bay 46°10'36.7T 123°41'59.4" 6/28/93 1635 Flood 0.10 30.08 110.2 19.8 0 .
RM 21 2.W Cathlanet Bay 460 10' 36.7" 123°41'59.4' 6/21/93 1636 H 0.10 9.66 105.8 19.9 * * *

RM 21 2-W Cathlarnet Bay 46° 10' 36.7" 123°41' 59.4" 6128/93 1637 Fl 0.10 9.65 105.7 19.9 * 8 * *

Freshlwater' U.S. EPA (1-day) . 1.0 (5.0) 6.5-9.0
U.S. EPA (7-day) 9.5 (6.5) 6.5-9.0

Washington S.0 90.0 20.0 6.5-8.5
Oregon 90.0 6.5-8.5

|Marine
5

U.S. EPA 6 _.-.5
Washington 6.0 16.0 7.04.5

Oregon 6.0 7.0-8.5 . __

W = Sediment/Water Field Effort RM River Mile ' Applies to all stations except Station 1 (River Mile 14) ' Not Recorded
CF = Crayfish Field Effort R = Unuseable Data Applies onlyto Station I (River Mile 14)
""The EPA-recommended standard isthe l-day minirmum and 7-daymean DO eoncentraliotfortheprotcstion of early life stages ofcoldwaterrpedies of anadronousftshthat should msrainl

the spawning-gravel DO concentration shown in parentheses The 1-day minimum DO standard is 5.0 mg/Land the 7-day mean DO standard is 6.0 mg/L for protection of early life stages of warmnwater fish.
" T The EPA-recommended temperature criteria ace a mixture of narrative criteria and quantitative species-specific models that delernine temperature criteria for a specified location and

season (U.S. EPA 1986). The state of Washington's temperature criterion for waters designated Class A (waters ofthe lower Columbia River are designated Class A) is 1 "C forfreshwater and
16 °C farmarine water. However, a special conditionhas been established forthe Columbia River from themouthto river uile 3093 which sets atenperalre limit of20.0 "C due tohumaatactivities and
a limit ofan increase of 0.3 "C dueto a single source or 1.1 °C due to all sources or activities combined when natural conditions causethe watertemperaturesto exceede20.0 IC. The state
of Oregon's temperature criteria are established in reference to upstream, and presumably unaffected, reference locations.

I- The U.S. EPAdid not recomond criteria forthe protection of aquatic life inthe 1986 criteria documen4 although adveese effects of satinitychanges on plants ndaniorals were discussed
(U.S. EPA 1916). The criteria recommended bythe EPAare forthe protection ofpublicwelfare; 250 mg/L ofchlorides and sulfates in domestc watersupplies (U.S. EPA 1986).

0** The LUS. EPArecommended a nasrative criteionfor solids (suspended and settisable) andturbidity forle protectionaoffreshwater fihand other aqfo timlife. The narrative criterion is "Setdeable
and sospended solids should not reduce the depth ofthe compensation point for photosynthetic activity by more than 10 percent from the seasonally established nosm for aquatic life" (U.S. EPA 1916).
The state ofWashington Class Astandard does not allow more than a 5 NTU inerease over background turbidity when background turbidity is 50 NTUor less, or have more thana 10 percent increase
in turbidity when the background turbidity is more than 50 NTU. The state of Oregon turbidity standard allowsno more than a 10 perceot csmmulative inerease in natural stream turbidity due
to turbidity causing activities.



TABLE B-2. FIELD WATER QUALITY PARAMETERS COLLECTED
DURING THlE SEDIMENT/WATER AND CRAYFISH FIELD EFFORTS

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 2 of 6)

River Depth Field DO DO Winkter DO Temp Conductivity Salinity Turbidity
Mile Station Location N. latitude W. longitude Date Time Tide (m) (mg/L)"" (% 551)0* (mg/L) ("C).." pH (r~toa/ci)"" (ppt)." ('iU)*"

RM 21 2-CF Cathiamet Bay 46" 10'33.6" 123'41'43.7" 7/23193 0838 Ebb 0.50 8.25 f87.S 7.96 18.3 7.90 0.152 0.1 10
RM 21 2-CF Cathfamet Bay 460 10' 33.6" 123041'43.7" 7/23/93 0839 Ebb 0.50 8.24 1 18.3 7.90 0.152 0.1 11
RM 21 2-CF Cathlarmetl ay 46S 10' 33.6" 123041'43,7" 7/23193 0840 Ebb 0.50 8.09 18.3 7.89 0.152 0.1 11

RM 23 3.W Svensen Island 46" tO' 29.4" 123° 39'53.5" 6/27/93 0930 Ebb 0.15 9.45 991. 17.7 7.81 0.110 0.1 8
RM123 3-W Svensen Island 46°10'29.4" 123'39'53.5" 6/27/93 0931 Ebb 0.15 9.42 98.1 17.7 7.81 0.110 0.1 9
RM 23 3-W Svensen Island 46° 10' 29.4' 123°39' 53.5" 6/27/93 0932 Ebb 0.15 9.38 98.3 17.7 7.81 0.110 0.1 8
RM 23 3-W Sveesen Island 46°10'29.4' 123°39' 53.5" 6/27/93 0933 Ebb 0.50 15.03R. 158.0R 17.7 7.80 0.110 0.1 8
RM 23 3-W Svensen Island 46" 10'29A" 123'39',53.5" 6/27/93 0934 Ebb 0.50 14.63R. 153.OR 17.7 7.80 0.110 0.1 9
RM 23 3-W Svensen Island 46" 10'29.4" 123°39' 53.5" 6/27/93 0935 Ebb 0.50 14.65R 153;6R 17.7 7.80 0.110 0.1 8
RM.23 3 W Svensen Island 46°10' 29.4" 123°39' 53.5" 6/27/93 0936 Ebb 1.00 14.80R 1550.R 17.7 7.80 0.110 0.1 9
RM'23 3-W Svensen Island 46" 10' 29.4" 123'39' 53.5" 6/27/93 0937 Ebb 1.00 14.70R 155.0R. 17.7 7.80 0.110 0.1 8
RM 23 3-W Svensen Island 461 10' 29.4" 123°39' 53.5" 6/27/93 0938 Ebb 1.00 14.70R 154.0R 17.7 7.80 0.110 0.1 8
RM 23 3-CF Svensen Island 46" 10' 39.1" 123°40' 10.5" 7/23/93 0824 Ebb 0.50 8.97 9.s8 8.87 I.5 8.18 0.132 0.1 9
RM 23 3-CF Svensen Island 46" 10' 39.1" 123°40' 10.5" 7/23/93 0825 Ebb 0.50 9.03 96.1 18.6 8.15 0.132 0.1 10
RM 23 3-CF Svensen Island 46510' 39.1" 123°40'10.5" 7/23/93 0826 Ebb 0.50 8.97 95S8 18.6 8.15 0.132 0.1 10

RM 26 4-W Knappa Slough 46"12' 00.7" 123°35'11.3" 6/26/93 0930 Ebb 0.50 15.00R 160.08. 10.4 18.1 8.26 0.110 0.1 5
RM 26 4-W Knappa Slough 46°12'00,7" 123°35'11.3" 6/26/93 0931 Ebb 0.50 15.108R 160.0R I8.1 8.26 0.112 0.1 6
RM 26 4-W Knappa Slough 46" 12' 00.7" 123°35' 11.3" 6/26/93 0932 Ebb 0.50 15.30R 162.0R 18.1 8.6 0.110 0.1 6
RM 26 4-CF Knappa Slough 46" 11' 55.9" 123"35' 04.4" 7/23/93 1143 Ebb 0.50 857 91.7 8.46 18.7 7.80 0.122 0.1 11

d RM 26 4-CF Knappa Slough 46" 11'55.9" 123°35' 04.4" 7/23/93 1144 Ebb 0.50 8.57 91.7 18.7 7.80 0.122 0.1 12
4 RM 26 4-CF Knappa Slough 46°11' 55.9" 123" 35'04.4" 7/23/93 1145 Ebb 0.50 8.53 91.2 18.7 7.81 0.122 0.1 12

Freshwater US. EPA (Iday) 8.0 (5.0) 6.5.9.0

U.S. EPA (7-day) 9.5 (6.5) 6.5-9.0

Washington 8.0 90.0 20.0 6.5-8.5

Oregon _ _ _ 90,0 6.5-8.5

arine" , U.S. EPA 6.5-8.5

Washington 6.0 16.0 7.0.5
Oregon 1_ = =6.0 _ 7.0-8.5 _ =

W = Sediment/Water Field Effort RM = River Mile ' Applies to all stations except Station I (River Mile 14) "Not Recorded
CF Crayfish Field Effoit R = Unuseable Data s Applies only to Station I (River Mile 14)

" The EPA-recomnmended standard is the l-day minimum end 7-day meas DO concentration for the protection oftearly life stages of oidwaterspecies of anadrons sh that should maintain
the spawning-gravel DO concentration shown in parentheses. The I-day minimum DO standard is 5.0 mg/L and the 7-day mean DO standard is 6.0 mg/L for protection ofearly life stages ofwarmwater fish

"' The EPA-recomsndedtemperature criteria are a mixture of narrative critesia and quantitative species-specific models that determine temperature criteria for a specified loeation and

season (U.S. EPA 1986). The state of Washingtens telperature criterion forwaters desigeated Class A(waters ofthe lowerColumbia River are designated Class A) is 18 'C foefreshwater and
16 "C for rnarine water. However, a special condition has beenestablished forthe Columbia River fronthe mouthto tiver milc 309.3 which sets a tepewature limit of 20.0 O" durto humanactivities and
a limit of anincrease of O.3 "C due to a single source or 1.1 "C due to ad sources oractivities combined when ntural conditions cause the waterternperature to exceed 20.0 C. The state
of Oregonts temperature criteria are established in reference to upstream, and presumably unaffected, reference locatiorn

"" The U.S. EPAdid notreconemendcriteriafortheprotection of aquatic life irnthe 1986 criteria docstnmet although adverse effects of sainity changes onplants andnimalwere disessed
(U.S. EPA 1986). The criteria recommended bythe EPA are for the protection ofpublic welfare, 250 mglL efchloridesand sulfaes in domestic water suppliei (U.S. EPA 1986)

."... The US. EPAreconmmended a narrative criterionfor solids (suspended andsettleable) and turbidityfor the protection offreshwaterfish and other aquatic life. The narrative criterion is"Setleabke
and suspended solids should not reduce the depth ofthe compensationpoint for photosynthetic activity by morethan 10 percent from the seasonally established comm for aquatic life" (U.S. EPA 1986).
IThe state of Washington Class A standard does not allow more thana 5 NTU increase over background turbidity when backgroundturbidity is 50 NTU or less, or have more than a 0 percent increase
inturbidity when the background turbidity is more than 50 NfU. The state of Oregon turbidity standard allows o more than a 10 percent cummulative increase in natural stream turbidity due
to turbidity causing activities.



TABLE B-2. FIELD WATER QUALITY PARAMETERS COLLECTED
DURING THE SEDIMENT/WATER AND CRAYFISH FIELD EFFORTS

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 3 of 6)
River Depth Field DO DO Winkler DO Temp Conductivity Salinity Turbidity
Mile Station Location N. latitude W.I ongitude Date Time Tide (m) (mng/L)" (% sat)** (mg/L) (°C)"'" pH (mMlosu/cm) . (pt)l}"" (NTU)"". .

RM 29 5.W Lewis & Clark NWR 46 13U25.6" 123°33' 07.0" 6/26/93 1500 Ebb 0.15 10.80 117.0 19.0 8.fl//$ 0.112 0.1 13
RM 29 5-W Lewis & Clark NWR 46 13' 25.6" 123°33' 07.0' 6/26/93 1501 Ebb 0.15 10.80 11719.0 1 9.0 0.112 0.1 1 4
RM 29 5-W Lewis & Clark NWR 46" 13'25.6" 123'33'07.0" 6/26/93 1502 Ebb 0.15 10.80 117. 1912 0.112 0.1 13
RM 29 5-CF Lewis & Clark NWR 46°13 15.1" 123° 33' 19.6" 7123/93 1203 Ebb 0.50 9.46 101.3 9.22 18.7 8.23 0.128 0.1 12
|RM 29 5.CF Lewis & Clark NWR 46"13' 15.1" 123° 33'19.6" 7123193 1204 Ebb 0.50 9.35 100.1 18.8 8.20 0.128 0.1 14
|RM 29 5-CF Lewis & ClarklNWR 46"13' 15.1" 123°33' 19,6" 7/23/93 1205 Ebb 0.50 9.42 100.9 t8.8 8.19 0.12S 0.1 16
R 36 6-W Elochonlan Slough 61=23 10 .5 1 M r 10.00 105.0 -1Ir5 *.r2 0.08S= 0.0T
|RM136 6.W Elochoman Slough , * 6/25/93 1611 Floo 0.15 10.10 107.0 18.5 7.86 0.102 0.0 28
RM36 6-W Elochoman Slough ". 6/25/93 1612 Floo 0.15 10.20 109.0 18.5 7.94 0.102 0.0 28

ŽRM36 6-CF Elochoman Slough 46°13'28.3" 123" 24'04,4" 7115/93 1503 Ebb 0.50 1038 109.2 10.45 illt 0.128 0.1 14
|RM 36 6-CF Elochoman Slough 46"13' 28,3" 123 24' 04.4" 715/93 1504 Ebb 0.50 10.40 109.4 18.1 0.128 0.1 14

IRM 36 6-CF Elochornan Slough 46" 13' 21.3" 123" 24'04.4" 7/15/93 1505 Ebb 0.50 10.31 -10S 18.1 0.128 0.1 14
RM 59 7-W Fisher Island Slough 6/25/93 0940 Ebb 0.50 17.2 7.95 0.118 0.1 7
RM 59 7-W Fisher Island Slough * 6/25/93 0905 Ebb 0.50 * * 17.2 7.96 0.118 0.1 8
RM 59 7-W Fisher Island Slough a a 6/25/93 0906 Ebb 0.50 $ 17.2 7.94 0.118 0.1 7
RM 59 7-W Fisher Island Slough . 6/25/93 1309 Ebb 0.15 10.00 117.0 Y33 7.64 0,126 0.1 11
1RM 59 7-W Fisher Island Slough a * 6/25/93 1310 Ebb 0.15 9.80 1150 ±3.- 7.64 0.128 0.1 13

RM 59 7-W Fisher Island Siough * 6/25/93 1311 Ebb 0.15 9.60 113.0 S 7.65 0.126 0.1 14
RM 59 7-CF Fisher Island Slough 46" 10' 11.3" 123" 04'14.3" 7/15/93 1300 Floo 0.50 10.75 112.9 10.73 181 ;j'4 .it 0.128 0.1 10
RM 59 7-CF Fisher Island Slough 46"10' 11.3" 123°04'14.3" 7/15/93 1301 Floo 0.50 10.71 112.7 18.0 tg2F 0.128 0.1 9

W RM 59 7-CF Fisher Island Slough 4610' 11.3" 123°04' 14.3" 7/15/93 1302 Floo 0.50 10.76 113.2 18.0 9§0;0t( 0.128 0.1 10
RM 59 7-CF Fisher Island Slough 46" 10' 11.3" 123"04' 14.3" 7115/93 1503 Floo 0.50 10.38 109.2 18.1 ' 0.128 0.1 14

. IRM 59 7-CF Fisher Island Slough 46" 10'11.3" 123°04' 14.3" 7115/93 1504 Floo 0.50 10.40 109.4 18.1 >8.64.'8. 0.128 0.1 14
|RM 59 7-CF Fisher Island Slough 46°10' 11.3" 123°04' 14.3" 7/15/93 1505 Floo 0.50 10.31 108.8 18.1 S 0.128 0.1 14

Frrshwaerl U.S. EPA(I-day) _.0(5.0) 65-9.0
U.S. EPA(7-day) 9.5 (6.5) 6.5-9.0

Washington 8.0 90.0 20.0 6.5-S.5
Oregon _ _ _ _ 90.0 6,5-8S5

Maine" U.S. EPA 6.5-S,5
Washington 6.0 16.0 7.0-8.5

Oregon __ _ 6.0 7.0-8.5

W = Sediment/Water Field Ellioet RM = River Mile ' Applies to all stations except Station I (River Mile 14) ' Not Recorded
CF = Crayfish Field Effort R = Unuseable Duaa Applies onlyto Station I (River Mile 14)
""The EPA-recommernded standard is the 1-day minimum and 7-day mseam DO concentration for the protection ofearly life stages ofcoldwater species ofanadromous fish that should mnstaai

the spawning-gravel DO concentration shown inparentheses. The Il-day minimum DO standard is 5.0 mgtL and the 7-day mean DO standard is 6.0 mg/L for protection ofearly life stages of waemwater fisl
n The EPA-recommended temperature criteria are a mixuture of narrative criteria and quantitative species-specific models that determine temperature criteria foraspecified location and
season (U.S. EPA 196). The state of Washington's temperature criterion for waters designated Class A(waters ofthe lowerColumbia River are designated ClassA) islolC for fireshwater and
16 "C formarine water. However a specalcondition has beenestablishedforthe ColumbiaRiverfrornthemouhto rivermile 309.3 whichsetsatanperature limitof20.0 "Cduet humanactivities and
a limit ofan inerease of 0.3 IC due to a single source or 1. I C due to all sources or activities combined whern natural conditions cause the water temperature to exceed 20.0 'C. The state
of Oregons temperature criteria are established in reference to upstream, and presumably unaffected, reference loes.

""" The U.S. EPA did not recommend criteria forthe protection of aquatic life in the 1986 criteria document, although advense effects of salinity changes onplants and animals were discussed
(U.S. EPA 1916). The criteria recenmended by the EPAare forthe protecion ofpublic welfare, 250 mg/L ofchloridmsand sulfites indomestic water supplies (U.S. EPA 1986).

""' The U.S. EPA recommended a narrative criterion for solids (suspended and settleable) and turbidity for the protection offreshwater fish and otheraquatic life. The narrative criterion is "Setleable
and suspended solids should not reduce the depth ofthe compensation point for photosynthetic activity by more thian 10 percent fromethe seasonally established nmm for aquatic life" (U.S. EPA 1986)
The state of Washington Class A standard does not allow more than a 5 NTU increase over background turbidity when background turbidity is 50 NTU or laes, or have more than a 10 percent increase
in turbidity whenthebackground turbidity is more than 50 NTU. The state of Oregon turbidity standard allows no morethan a 10 percentcumnmulative increase in natural streamuturbiditydue
to turbidity causing activities.



TABLE B-2. FIELD WATER QUALITY PARAMETERS COLLECTED
DURING THE SEDIMENT/WATER AND CRAYFISH FIELD EFFORTS

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 4 of 6)

River Depth Field DO DO WinklerDO Temp Conductivity Salinity Turbidity
Mile Station Location N. latitude W. longitude Date Time Tide (m) (mg/L)** (nal)" (mg/1.) ([C)0* pH (n'lts/omy"" (ppt)$*"0 (NTU)**

RM6S S-W Carrolls Channel 46'03'28,1" 122'52'05.8" 6/24/93 11330 Ebb 0.15 12.40 130.0 19.6 4oel m9C 0.110 0.1 6
RM 68 8-W Craolls Channel 46' 03' 28.1" 1220 52'05.S8' 6124/93 1331 Ebb 0.15 12.30 134.0 19.9 ',9NtjK g . 0.110 e. c
RM 68 8-W Carrolls Channel 46'03'28.1' 122°52'05.80 6/24/93 1332 Ebb 0.15 12.20 132.0 * &% SSt 0.110 0.1 6
RM 68 S-CF Caruolls Channel 46 03' 33.7" 122052'06.1 7/15/93 1030 Fl 0.50 10.18 106.4 10.26 17.8 O46f 0.124 0.1 10
RM 6S S-CF Cafeolls Channel 46003'33.7' 122 52'06.1' 7/15/93 1031 H 0.50 10.14 106.2 17.8 0.124 0.1 12
RM 68 8-CF Carrolls Channel 46903'33.7 122° 52'06.1 0 7/15/93 1032 FH 0.50 1021 106.8 17.8 'VeS5; 0.124 0.1 10
EM 81 9-W Burke Slough 450 56' 14.2" 1220 4T 12.1" 6129/93 1000 Fl 0.10 e / /4k , Z*.Z' 7.33 0.126 0.1 14
RM 81 9-W Burke Slough 450 56'14.2" 122 4T. 12.1' 6/29/93 1001 Fl 0.10 kjdit/ 7.31 0.126 0.1 14

RM81 9-W Burke Slough 45056'14.2" 122'4T 12.1" 6/29/93 1003 Fl 0.10 s 2k&.V't 7.5 *-

EMSI 9-CF Burice Slough 45056'27.10 122047009.6" 7/16/93 1036 Ebb 0.50 •4 . '•NS$' ~ 18.4 7.14 0.150 0.1 14
RM S1 9-CF BulkeSlough 45 56' 27.1" 122047T09.6" 7/16/93 1037 Ebb 050 1.I 7.14 0.148 0.1 13
EM Sl 9-CF BurkeSlough 45056'27.1" 122047 09.6" 7/16/93 1038 Ebb 050 S11X'. .t s 18.4 7.14 0.148 0.1 14
RM SI 9-CF Burke Slough 45'56'27.1' 122°4709.6" 7/16/93 1042 Ebb 0.50 &55'e6V . 4, 'i 19.2
RM 8S 10-W ScappooseBay 45049'35.8" 122'49' 56.0" 6/28193 1656 Ebb 0.50 10.50 120.0 ,l9 736 0.096 0.0 30
RMS 8 1 0-W ScappooteBay 45049035.8" 122°49'56,0" 6128/93 1657 Ebb 0.50 10.20 116.4 s 7.35 0.096 0.0 29

W EM S i 0-W ScappooseBay 4 559'35. " 122°49'56.0" 6/28/93 1658 Ebb 0.50 10.50 119.8 7.33 0.096 0.0 30
' RM 88 10-CF Scappoose Bay 450 49045.9" 1220 49' 58.6" 7/20/93 1219 Ebb 0.50 834 91A 8.28 19.4 7.44 0.118 0.1 16

RM S 55 10-CF Scappoose Bay 450 49' 45.9" 122' 49'5S.6" 7120/93 1220 Ebb 0.50 8.53 92.8 19.5 7.41 0.118 0.1 16
RM S 10-CF Scappoose Bay 45049'45.9" 122'49' 5S.6" 7120193 1221 Ebb 0.50 851 92.3 19.5 7.40 0.118 0.1 16

'eeshwater' U.S. EPA (l-day) .. 0 (5.0) 6.5-9.0
U.S. EPA (7-day) 9,5 (6.5) 6.5-9.0

Washington S.0 90.0 20.0 6.5-S.5
Oregon 90.0 6.5-8.5

MarimP ~~U.S. EPA 6.54. 5
Washington 60 16.0 7.0-8.5

Oregon 60 7.0-8.5
W Sediment/Water Field Effort RM = River Mile I Applies to all stations except Station 1 (River Mile 14) * Not Recorded
CF = Crayfish Field Effort R -Unuseable Data 0 Applies only to Station I (River Mile 14)
*0 The EPA-reconsended standard is the l-day minimum and 7-day mean DO concentration forthe protection of early lif: stages ofeoldwater speeies of aadromous Efathat should maintain

the spawning-gravel DO concentration shown in parethleses. The l-day ininum DO standard is 5.0 mg/L andthe 7-daymean DO standard is 6.0 mg/L for protection of early life stages of wannwater fishL
00 The EPA-recommended temperature eriteria are a misture of narrative criteria and quantitative species-specific models that determinetemsperature criteria fora specified location sad

season (U.S. EPA 1986). The state of Washingtons temperature eriterion for waters designated Class A (waters ofthe lower Columbia River are designated Class A) is 18 IC for freshwater and
16 ee formarie water. However, a special condiionhas been establishedforthe Columbia River fromthemoulhto riverniile 309.3 which sets a tempature limit of 2.0 "C dueto hunanactivitie and
a limit of an increase of 0,3 "C due to asingle souree or 1.1 "C due to all sources oractivities combinedwhen natural conditions cause the watermnprature to exceed 20.0 "C. The state
of Oregons temperaturo criteria are established inreferenceto upstream, and presumably unaffected, reference locations.

*0*0 The U.S. EPA did not recommend eriteria for the protection of aquatic life in the 1986 eriteria document, although adverse effects of salinity changes on plants and animals were discussed
(U.S. EPA 1986). The criteriar=eomended bythe EPA are for the protection ofpublic welfare; 250 mg

t
Lofchlorides sodsulfates in domestc water supplies (U.S. EPA 1986).

" ' The U.S. EPAreconunended a narative criteeon for wlids (suspmsded and setdleable) andturbidity forthe protectianoffieehwaterfish and otheraquatic life. Thenarative criterion is "Settleable
and suspended solids should not reduce the depth ofthe compensation point for photosynthetic activity bymore than tO perent fronthe seasonally established noun for aquatic life' (U.S. EPA 1986).
The state of Wsbington Class A dandarddocs not allow more than a 5NTU increase over backgroundturbiditywlsen background turbidity is 50 NTU orless. or have moreethan aO perentitincrease
in turbidity w'oln the background tubidity is morethan 50 NTU. The state of Oregon torbidity standard allowa no morethtan a10 pereunt comuulative increase in natural stream turbidity due
to turbidity causing activities.



TABLE B-2. FIELD WATER QUALITY PARAMETERS COLLECTED
DURING THE SEDIMENT/WATER AND CRAYFISH FIELD EFFORTS

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 5of 6)
River Depth Field DO DO WinklerDO Ternp Conductivity Salinity Turbidity
Mile Station Location N. latitude W. longitude Date Time Tide (in) (mg/L)-' (% sat)-- (rngfL) ("C)... pH (mMhos/cm) ... (ppt)*-*- (NT(J).**

RM.90 11-W Bachelor Is. Slough 450 49 29.6" 122' 45' 31.2" 6/29193 1712 Ebb 0.10 11.30 123.0 19.5 '8A9 0.118 0.1 13
RM 9o l1-W Bachelor Is. Slough 450 49'29.6" 122045'31.2" 6/29193 1713 Ebb 0.10 11.30 123.0 19.4 "WORtA 0.118 0.1 13
RM 90 11-W Bachelor Is. Slough 45O 49 29.6' 122'45'31.2" 6129/93 1714 Ebb 0.10 11.20 122.0 19.5 v.$4j 0.118 0.1 12
RM 90 11-CF Bachelor Is. Slough 45049'16.90 122°45' 29.5" 7/1t8/93 1544 Fltod 0.50 11.50 126.8 11.33 g < 0.126 0.1 9
RM 90 11-CF Bachelor Is. Slough 45049'16.9g 122045'29.5" 7/1893 1545 Flood 0.50 11.48 126.4 0.126 0.1 9
PM 90 Il-CF Bachelor Is. Slough 45'49' 16.9" 122°45' 29.5" 7/11/93 1546 Flood 0.50 11.46 126.1 ,A5'1 0.126 0.1 9
PM 95 12-W Willow Bar Islands 45044.25.6" 122-46' 22.4" 6/30/93 0930 Ebb 0.10 10.46 116.5 \,,9 . 8.29 0.144 0.1 26
PM95 12-W Willow Bar Islands 45044 25.6" 122046' 22.4" 6130/93 0931 Ebb 0.10 10.49 116.7 8.36 0.144 0.1 27
RM95 12-W Willow Bar Islands 45G44 25.6" 12246' 22.4" 6/30/93 0932 Ebb 0.10 10.51 117.0 f21W 8.37 0.144 0.1 26
RM 95 12-CF Willow Bar Islands 45044 26.6" 1220 46' 22.0" 7/20/93 0801 Ebb 0.50 6.77 9S.4 8.16 19.5 7.72 0.134 0.1 13
RM 95 12 CF Willow Bar Islands 45e 44 26.6" 122< 46' 22.0" 7/20/93 0809 Ebb 0.50 8.69 94.7 19.5 7.76 0.134 0.1 13
RM 95 12-CF Willow Bar Islands 45044'26.6" 122"46' 22.0" 7/2093 0810 Ebb 0.50 8.63 934. 19.5 7.87 0.136 0.1 13

RM 120 13-W Camwa Slough 7/1/93 1130 Ebb 0.50 10.45 109.8 17.3 836 0.112 0.1 22
RM 120 13-W Camas Slough * * 7/1/93 1131 Ebb 0.10 10.47 110.0 17.3 837 0.112 0.1 22
RM 120 13-W Camas Slough 7/1/93 1132 Ebb 0.10 10.42 109.5 17.3 8.36 0.114 0.1 22
RM 120 13-CF Camas Slough 4503442.4" 122" 25' 16.1" 7/18/93 0859 Ebb 0.50 10.22 107.3 10.0 18.1 8.34 0.122 0.1 10
RM 120 133-CF Canmas Slough 45"34 42.4" 122025' 16.1" 7/18/93 0159 Ebb 0.50 10.21 107.3 18. A 0.122 0.1 10
RM 120 13-CF Camas Slough 45034 42.4" 122"25' 16.1" 7/18/93 0900 Ebb 0.50 10.20 107.1 11 6 0.122 0.1 10

td RM 120 13-CF Camas Slough 45"34 42.4" 122" 25' 16.1" 7/18/93 0902 Ebb 0.50 1020 107.3 18.1 .122 0.1 9
PQ RM 120 13-CF C.mas Slough 45" 34 42.4" 122025' 16.1" 7/11/93 0903 Ebb 0.50 10.20 107.2 6.1 , 0.122 0.1 10

v RM 120 13-CF Camas Slough 4503442.4" 122" 25' 16,1" 7/11/93 0904 Ebb 0.50 10.16 106.8 11I 0.122 0.1 11

Feshweter' U.S. EPA (1-day) 8.0(5.0) 6.5-9.0
U.S. EPA (7-day) 9.5(6.5) 6.5.9.0

Washington 8.0 90.0 20.0 6.5-8.5 .
tOregon _ 90.0 6.5-8.5 _

Marime U.S. EPA 6.5-8.5
Washington 6.0 16.0 7.0-81.5

Oregon = _ 6.0 7.0-S.5 _ _

W = Sediment/Water Field Effort RM -River Mile Appliesto all stations except Station I (RiverMile 14) * Not Recorded
CF-Crayfish Field Effort R=UnuseablefData 0 Applies onlyto Station I (River Mile 14)
00 The EPA-recommended standard is the I-day minimum and 7-day mean DO concentration for the protection of early life stages of coldwater species of anadromous fish that should maintain

the spawning-gravel DO concentration shown in parentheses. The I-day minimum DO standard is 5.0 mg'L and the 7-day mean DO standard is 6.0 mgtL for protection of eary life stages ofwarmwaterfisrh
t The EPA-rcommended temperature criteria are a nixture of namrative criteria and quantitative species-specfic models that detemine temperature criteria for a specified location and

season (U.S. EPA 1916). The state of Washington's temperature criterion for waters designated Class A(waters ofthe lower Columbia River are designated Class A) is 18 'C forfreshwater and
16 eC for marine water. However, a special condition has been established for the Columbia River from the mouth to river mile 309.3 which soes a temperature limit of 20.0 'C due to husan activities and
a limit ofan increase of 0.3 "C due to a single source or 1.1 " due to all sources oractivities combited when natural conditimos eansethe watertempersture to exceed 20.0 C. The state
of Oregon's temperature criteria are established in reference to upstreanm and presumably unaffected, reference locations.

The U.S. EPAdid not reoommend criteriaforthe protection of aquatic life in the 1916 criteria documerd, although adverse effects of salinity chamges on plants ad animaits were discussed
(U.S. EPA 1986). The criteriarecommendedbythe EPAareforthe protection ofpublic welfare 250 mg/L of cblorides and sufatest dnesticwatersupplies (U.S. EPA 1986).
I The U.S. EPAreconmmended a nanative criterion for solids (suspended and settleable) and turbidity forthe protection offreshwater fLand other aquatic life. The naative acriterion is Settleable
and suspended solids should not reduco the depth ofthe compensation point for photosynthetic activity by more than 10 perent fmom the seasonally established norm for aquatic life" (U.S. EPA 1986).
The slate of Washington Class A standard does not allow morethan a5 NTU increase over background turbidity whenbackgroundturbidity is 50 NTU or less, or have more than a 10 pacent increase
inturbiditywhen the hackgmrundturbidity is morethan 50 NTU. The state of Oregon turbidity standardallowsno more thana 10 percent caumunlativ increase 'innatural stream turbidity due
to turbidity causing activities.



TABLE B-2. FIELD WATER QUALITY PARAMETERS COLLECTED
DURING THE SEDINMENT/WATER AND CRAYFISH FIELD EFFORTS

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 6 of 6)

Rivcr faDpth Field DO DO Winkler DO Temp Conductivity Salinity Turbidity
Mile Station Location N. latitude W. longitude Date Time Tide (m) (mg/L)*' (% sat)" (mg/L) ('C)"*" pH (mMhos/cm)""

0
(pPt)*'*' (NTIL)*****

RM 124 14-W Gary & Flag Islands 450 32'50.8" 1220 20' 21.6" -7/1/93 0745 Ebb 0.10 8.72 92.5 17.8 7.62 0.122 0.1 30
RM 124 14-W Gary & Flag Islands 45i 32' 50.3" 120° 20 21.6" 711/93 0746 Ebb 0.10 8.78 93.2 17.8 7.61 0.122 0.1 29
PM 124 14-W teay & Flag Islands 450 32 50.8" 120" 20' 21.6" 71/93 0747 Ebb 0.10 8.81 93.5 17.8 7.61 0.122 0.1 29
RM 124 14-CF Gtey & Flag Islands 450 32' 26.9" 122" 20' 05.5" 7/18/93 1044 Ebb 0.50 10.49 112.3 10.39 18.9 0.126 0.1 12
RM 124 14-CF ary & Flag Islands 450 32' 26.9" 122° 20'05.5" 7/18/93 1045 Ebb 0.50 10.53 112.5 19.0 '/. 0.126 0.1 11
EM 124 14-CF Gary & Flag Islands 45°32' 26.9" 122°20'05.5" 7/18/93 1046 Ebb 0.50 10.56 113.1 19.0 'i>5. 0.126 0.1 10
EM 141 15-W Skamarnia Landing 45i36 57.4" 122"02'00.18 6130/93 1615 Flood 0.10 10.78 119.0 20.0 134 0.120 0.1 22
FM 141 1 5.W Skamania Landing 45"36' 57.4" 122°02'00.8" 6130/93 1616 Ftloo 0.10 10.95 120.1 19.5 4 ;8' 0.118 0.1 20
RM 141 15-W Skamrania Landing 45°36' 57.4" 122°02'00.I8 6130/93 1617 Flood 0.10 10.88 117.7 18.6 0.118 . 0.1 19
RM 141 15-W Skarnania Landing 45°36'57.4" 122°02'00.8" 6/30/93 1620 Flood 0.10 10.89 117.6 18.6 0.118 0.1 19
EM 141 1 5-W Skamnania Landing 45" 36' 57.4" 122" 02' 00.8" 6/30/93 1621 Flood 0.10 10.90 117.9 107 'i 0.1tS 0.1 19
RM 141 15-W Skamania Landing 45°36'57.4" 122°02'00.8' 6130/93 1622 Flb 0.10 10.94 118.8 1a 0.118 0.1 20
RM 141 15-W Skamraoia Landing 45'36'57.4" 122902'00.8- 6130/93 1805 Ebb 0.10 11.35 122.4 11.5 19.0 *

RM 141 15-CF Skamania Landing 45i36'49.6" 1220 02'05.4r 7/118/93 1302 Ebb 0.50 10.52 112.1 18.8 :- 0.126 0.1 10
FM 141 15-CF Skamania Landing 45°36' 49.6" 122°02'05.4" 7/18/93 1303 Ebb 0.50 10.52 112.2 18.8 0.126 0.1 10
EM 141 15-CF Skoemania Landing 45"36' 49.6" 122" 02' 05.4" 7/I18/93 1304 Ebb 0.50 10.52 112.2 18. 954 0.126 0.1 30

EM 141 15-CF Skamania Landing 45°36' 53.2" 122 02' 05.4" 7/19/93 1101 Ebb 0.50 10.20 108.7 10.04 18.6 833 0.124 0.1 8
RM 141 15-CF Skamania Landing 45°36' 53.2" 122 02'05.4" 7/19/93 1102 Ebb 0.50 10.25 109.2 18.6 839 0.124 0.1 8
RM 141 15-CF Skamania Landing 45°36' 53.2" 122" 02' 03.1" 7/19/93 1103 Ebb 0.50 10.31 109.1 186 8.40 0.124 0.1 9
. .Freshwater' U.S. EPA (I-day) 8.0 (5.0) 6.5-9.0

U.S. EPA (7-day) 9.5 (6.5) 6.5-9.0
Wasuington X.0 90.0 20.0 6.5-8.5

Oregon 90.0 6.5-8.5
Marise U.S. EPA 6.5-8.5

Washington 6.0 16.0 7.0-8.5
Oregon 6.0 7.0-8.5 ___ __ _

W Sedimrent/WaterFieldEffort RM= RiverMile i Appliesto allstations except Stationl (River Mile 14) "NotRecordeed
CF - Crayfish Field Effort R = Unrsuseable Data " Applies only to Station I (River Mile 14)
*"The EPA-recommended standard is the I-day minimum and 7-day mean DO concentration for the protection of early life stages of coldwateruspecies ofanadromous fishthat should maintain

the spawning-gravel DO concentrationshown in parentheses. The -day minimum DO standard is 5.0 mg/L and the 7-dayDmean DO standard is 6.0 mglL for protection ofearly lfe stages ofwarmwaterfish
"- The EPA-recommended temperature criteria are a mixture of narrative criteria and quantitative specie-specific models that determine temperature criteria for s specified location and

(an U.S. EPA 1986). The state of Washingtons temperature criterionforwaters designated Clans A(waters ofthe lowerColumbiaRiverare deaignated Clara A) is 18 'C forfreshwater and

16 'C fur marne water. However, a special condition has been established forthe Columbia River fromthe mouthto ever mile 309.3 wiichrets a temperature lInit of20.0 "C due to human activities and

a limit of an increase of 0.3 "C due to a single source or 1. I 'C due to all sources or activities combined when natural condition cause the watertemperature to etceed 20.0 "C, The state

of Oregon's temperature criteria are established in reference to upstream, and presumably unaffected, reference locations.

*"*s TheU.S. EPAtdid not recommenderiteria forthe protection of aquatic lifeinthe 1986 eriteriadocent, athougs adverse effects ofsadinitychangesonplanta andanimalswere diaeuased

(U.S. EPA 1986): The criteriarecoummendedbythePEAare fortheprotection ofpublicwelfai, 250 mgtLofchlorides andsulfittes indometicwatersupplies (U.S. EPA 1986).

"-" The U.S. EPA recommended a narrative criterion for solids (suspended and seUleable) and turbidity for the protection of freshwatcr fish and other aquatic lif The natrreivecriterionis"Settleable

andsuspended solids should notreduce the depth ofthe compensationpoint forphotosynthetic activity by morethan l0 percent fronthe seasonally established noim for aquaticlife" (U.S. EPA 1986).

The state of Washington Claus A standard doesnetallowmorethan aS NTI/increase over backgrounduirbidity when background turbidiy is 50 NTU er les, orhave moretban a 10 percent increase

inturbiditywhenthe backgroundturbidity isnnorethan50 NTU. The stateofOregontabiditystandard allows no more than 0l0 pormntcnimmulative increasein naturol steamturbiditydue
to turbidity causing activities.



TABLE B-3. WATER CONVENTIONAL PARAMETERS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CONVENTIONALS _

TSS Hardness Chlorophyll Phaeophytin Conductivity Cyanide TOC PoC
River Sample Conc. Conc. Cone. Conc. Cone, Conc. Conc. Conc.
Mile Number (mg/L) (mg CaCO3/L) (,cg/L) CpgIL) (Cmhos/cm) (mgiL) (mg/L) (mg/L)

RM 14 I-W 20 359 10 9.3 2940 0.002 U 4.97. 1.16 Z
RM 21 2-W 13 44.3 :m:<1715 124.6 0.002 U 2.58 0.64 Z
RM 23 3-W 16 44.5 14 23 122.0 0.002 U 2.30 0.56 Z
RM 26 4-W 15 41.9 13 26 118.8 0.002 U 2.88 0.76 Z
RM 29 5-W. 14 44.7 9.8 E 125.9 0.002 U 2.32
RM 36 6-W 6.4 38.9 6.7 6.8 103.3 0.002 U 2.21 0.46 Z
RM 59 7-W 15 45.9 11 9.3 131.2 0.002 U 2.47 0.68 Z
RM 68 .8-W 9.4 51.7 9.6 5.7 122.3 0.002 U 2.72 1.35 Z
RM 81 9-1-W 6.8 54.9 6.9 11 139.7 0.002 U 2.99 1.12 Z
RM 81 9-2-W 7.4 53.1 9.4 7.3 138.6 0.002 U 2.93 1.05 Z
RM 81 9-3-W 7.0 53.9 10 7.9 138.5 0.002 U 2.92 0.73 Z
RM 88 10-W 63 35.7 3 f 31 107.4 0.002 U 9.44 4.60 Z
RM 90 11-W 12 52.9 14 9.2 131.1 0.002 U 2.75 0.64 Z
RM 95 12-W 25 85.8 -g 12 159.6 0.002 U 4.95 3.09 Z
RM 120 13-W 8.0 53.1 13 2.6 125.3 0.002 U 2.44 0.63 Z
RM 124 14-W 19 51.3 1 12 E 136.5 O.02 U 3.28 0.53 Z
RM 141 15-W 20 59.9 14 2.8 131.8 0.002 U 2.36 0.85 Z

Freshwater Chronic' U.S. EPA na** na** na** na** 0.0052 na** na**
Washington 0.0052

Oregon 15 o.oo52
Marine Chronic

5
U.S. EPA na** na** na** na** na** 0.001 na** na**

Washington 0.001
Oregon 0.001

Consumption of Fish- U.S. EPA na** na** na** na** na** 700 na** na**
Shellfish and Water Washington 700

_ _____________ Oregon 200

W = Water sample.
RM = River mitle.
U = Compound was not detected. Value give is the lower quantification limit.
E = Estimated value.
Z = Value corrected for blank contamination.
* Sample lost by laboratory
** Criteria are not available.
' Applies to all stations except Station 1 (River Mile 14).

Applies only to Station 1 (Rtiver Mile 14).



TABLE B4. NUTRIENTS IN WATER (page 1 of 2)
LOWER COLUMBIA RiVER BACKWATER RECONNAISSANCE SURVEY 1993

NUTRIENTS

Total Soluble Reactive Total Kjeldahl

Phosphonrs Phosphorus Ammonia-N Nitrate4Nitrite-N Nitrogen

River Sample Cone. Conc. Cono. Conc. Conc.
Mile Number (mg(L) (mg/L) (mg(L) (mg/L) (mg/L)

RM 14 1-1-W 0.058 0.014 0.021 0.032 0,236
RM 14 1-2-W 0.076 0.014 0.022 0.033 0.238
RM 14 1-3-W 0.057 0.014 0.018 0.032 0.221
RM21 2-1-W 0.039 0.014 0.010 U 0.016 0241
RM21 2-2-W 0.045 0.013 0.010 U 0.017 0.198 E
R1M121 2-3-W 0.059 0.018 0.010 U 0.020 0.206
RM 23 3-1-W 0.062 0.009 0.010 U 0.024 0.309
RM 23 3-2-W 0.043 0.016 0.010 U 0.027 0.305
RM 23 3-3-W 0.040 0.015 0.010 0.032 0.254
RM 26 4-1-W 0.090 0.010 0.011 0.034 0.387
RM 26 4-2-W 0.052 0.010 0.010 U 0.029 0.292
RM 26 4-3-W 0.048 0.010 0.014 0.035 0.257
RM 29 5-1-W 0.045 0.014 0.010 U O.040 0.221
RM 29 5-2-W 0.040 0.011 0.010 U 0.040 0.209
RM 29 5-3-W 0.052 0.012 0.011 0.042 0.310
RM 36 6-1-W 0.048 0.009 0.017 0.179 0.144
RM36 6-2-W 0.054 0.010 0.024 0.178 0.149
RM 36 6-3-W 0.129 0.00 ' 0.024 0.186 0.175
RM 59 7-1-W 0.066 0.012 0.013 0.037 0.191
RM 59 7-2-W 0.040 0.012 0.010 U 0.035 0.230
RM 59 7-3-W 0.076 0.013 0.010 U 0.035 0.183
RM 68 8-1-W - 0312 0.011 0.010 U 0.010 U 0.264
RM 68 8-2-W 0.044 0.011 0.010 U 0.010 U 0.242
RM 68 S-3-W 0.060 0.011 0.010 U 0.010 U 0.217
RM S1 9-1-W 0.045 0.001 U 0.013 0.010 U 0.177
RM Si 9-2-W 0.037 0.003 0.010 U 0.010 U 0.180
RMS1 _ 9-3-W 0.045 0.002 0.010 U 0.010 _U 0.184
RM 88 10-1-W 0.159 0.013 0.026 0.010 U 0.436
RM 88 10-2-W 0.181 0.014 0.021 0.010 U 0.487

RM 88 10-3-W 0.177 0.013 0.010 U 0.010 U 0.498
RM 90 11-l-W 0.042 .0.009 0.010 U 0.044 0.157
RM 90 11-2-W 0.036 0.013 0.010 U 0.042 0.142
RM90 11-3-W 0.049 0.009 0.010 U 0.039 0.137
RM 95 12-1-W 0.108 0.004 0.010 U 0.010 U. 0.373
KM 95 12-2-W 0.118 0.004 0.013 0.010 U 0.362
RM 95 12-3-W 0.113 0.05 0.010 U 0.010 U 0.419

RM 120 13-1-W 0.026 0.007 0.010 U 0.040 0.177
RM 120 13-2-W 0.027 0.006 0.015 0.046 0.219
RM 120 13-3-W 0.025 0.005 0.010 U 0.042 0.184
KM 124 14-1-W 0.056 0.010 0.010 U 0.010 U 0.304
RM 124 14-2-W 0.058 0.009 0.010 U 0,010 U 0.349
RM 124 14-3-W 0.063 O.008 0.010 U 0.010 0.352
RM 141 15-1-W 0.044 0.008 0.010 U 0.037 0.179
RM 141 15-2-W 0.042 0.008 0.010 0.042 0.166
RM 141 15-3-W 0.041 0.008 E 0.010 U 0.038 0.216

Freshwater' U.S. EPA nat nn 0.323 na** na**
Washington 0.32'

Oregon 0.323'
Marine2 U.S. EPA nav nat 2.2' n'a** 

Washington 2.2'
Oregon 2.23

W = Watersample
RM = River mile.
U = Compound was not detected. Value given is the lower quantification limit.

B4: 1



TABLE B4. NUTRIENTS IN WATER (page 2 of 2)
LOWER COLUMBIA RiVER BACKWATER RECONNAISSANCE SURVEY 1993

U/B = Compound was not detected due to blank contamnination.
E - Estimated value due to evaluation of QC data.
I Applies to all stations except for Station 1 (River Mile 14).
2 Applies onlyto Station 1 (RiverMile 14).
3The standards for total ammonia nitrogen are based on the toxic effect of un-ionized ammonia at certain pH levels and water

temperature. The state standards follow the standards recommended by the U.S. EPA (1986). The criteria shown are based on
a temperature of 20 IC and a pH of 8.5.
There are no recommended standards forthe protedion of aquatic life for phosphorus compounds, with the exception of
a 0.10 pglL standard for yellow (elemental) phosphorus for marine and estuarine waters.

** There are no recommended standards forthe protection of aquatic life for nitrate plus nitrite nitrogen. However, the
EPA-recommended maximum-contaminant level (MOL) for drinking water is 10,000 pgt

z Total Kjcldahl nitrogen measures the sum ofamnmonia and organic nitrogen. Therc are no recommended standards for the
protection of aquatic life for total Kjeldahl nitrogen.

B-4:2



TABLE B-5. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 1 or 8)

Aluminum Antimony Arsemc | Barium Beryllium Cadiium Chromium3 Coppe- Iron
River Sample Conc, Conc, Conc. Conc, Conc. Coun Cone. Cone. C ou.
Mile Number (ag/L) (pg/L) (PgfL) (g/IL) (u g/L) (ig/IL) (PgiL) (llF/L) (iig/L)

RM 14 1-1-W-D 29.0 3.0 U 3.0 U 12.0 2.0 U 0.10 U 1.0 U 1.0 U 22.0
RM 14 1-l-W-T , 3.0 U 3.0 U 18.0 2.0 U 0.10 U 1.0 U 495

RM 14 1-2-W-D 41.7 3.0 U 3.0 U 12.0 2.0 U 0.10 U 1.0 U 1.0 U 23.0
RM 14 1-2-W-T .$i U/I, 3.0 U 3.0' U 14.0 2.0 U 0.10 U 1.0 U 525
RM 14 1-3-W-D 40.0 3.0 U 3.0 U 11.0 2.0 U 0.10 U 1.0 U 1.0 U 25.0
RM 14 1.3-W-T . 44 -3 3.0 U 3.0 U 13.0 2.0 U 0.10 U 1.0 U 576
RM21 2-1-W-D 450 3.0 U 3.0 U 12.0 2.0 U 0.10 U 1.0 U 10 U 22.0

RM21 2-1-W-T 3.16 30 U 3.0 U 16.0 2.0 U 0.10 U 1.0 U 26 459
RM21 2-2-W-D 36.3 3.0 U 3.0 U 12.0 2.0 U 0.10 U , 1,0 U 1.0 U 21.0
RM21 2-2-W-T 3,0 U 3.0 U 14.0 2.0 U 0.10 U 1.0 U 2.2 475

RM21 2-3-W-D 40.5 3.0 U 3.0 U 11.0 2.0 U 0.10 U 1.0 U 10 U 34.0
RM21 2.3-W.T 39 33 l 30 U 3.0 U 14.0 2.0 U 0.10 U 1.0 U 1.7 328
RM23 3-1-W-D 197 3.0 U 3.0 U 11.0 2.0 U 0.10 U 1.0 U 1.0 U 25.0

RM23 3-1-W-T m 4w .. m 3.0 U 3.0 U 17.0 2.0 U 0.10 U 1.0 U 2.3 5.0 U
RM23 3-2-W-D 22.0 3.0 U 3.0 U 14.0 2.0 U 0.10 U 1.0 U 1.0 U 38.0
RM23 3-2-W-T 0 .l 3 0 U 3.0 U 13.0 2.0 U 0.11 U/B 1.0 U 2.0 167

tz RM23 3.3-W-D 24.0 3.0 U 3.0 U 14,0 2.0 U 0.10 U 1.0 U 1.0 U 20.0
RM 23 3-3-W-T 3.0 U 3.0 U 15.0 2.0 U 0.10 U 1.0 U 5.1 391

RM26 4-1-W-D 27.5 E 3.0 U/E 3.0 U 14.0 2.0 U 0.10 U 1.0 U 1.0 U 5.0 U
RM26 4-1-W-T ., 3.0 U/IE 3.0 U 17.0 2.0 U 0.10 U 1.0 U 1.6 29.0
RM26 4-2-W-D 18.1 E 3.0 U/E 3.0 U 13.0 2.0 U 0.10 U 1.0 U 1.0 U 5.0
RM26 4-2-W-T 3 . 0 UI 3.0 U 17.0 2.0 U 0.10 U 1.0 U 2.4 3S 9

RM26 4-3.W-D 21.3 E 3.0 U/E 3.0 U 14.0 2.0 U 0.10 U 1.0 U - 1.0 U 17.0
RM 26 4-3-W-T . 3.0 U/E 3.0 U 18.0 2.0 U 0.10 U 1.0 U 2.6 494

Freshwater Chronic' US. EPA 17 30 proposed 190 na* 5.3 LOEL 0.7 I 6.5 1000
Washington 190 0.6 1 1 5.6

Oregon 1600 LOEL 48LOEL 5.3 LOEL 0.7 11 6.5 1000

Marine Chronic . US. EPA na 500 proposed 36 ,na' na' 9.3 50 2.9 na
Washington 36/21 1.0 50 2.9

Oregon 13 LOEL 9.3 50 2.9
Consumptionof Fish- U.S. EPA na 14 0.018 1000 300
Shellfish. and Water Washington 14 0.01S

I Oregon 146 0.0022 1000 0.006S 10 50 300

W.T Whole WaterSarnple W-D = Filtered Water Sample LOEL = Lowest Observed Effects Level Criteria not available.
U = Compound was not detected. The value given is the lower quantification limit ' Applies to all stations except for Station I (River Mile 14).
E = Estimated value. Applies only to Station 1 (River Mile 14).
UtB = Compound was not detected due to blank contamination. Criteria are for hexavalent chromium (chromium VI).
Nate .A) Shaded areas indicacethose detected eoncertrations which exceeded the lowest appropriate freshwater ormanene chronic criterion Consumption of Fish.

Shelifish, and Water criteria areprovided for comparison as well.
B.) For freshwater metals (cadmium, chromiume copper, lead, nickel, and zinc) the criteria are based on hardaess.
C.) The Washington frethwater and marine criteria for cadmium, copper, lead, nickel, and zinc are ba-ed on the dissolved metals concentration and apply to the filtered samples only.



TABLE B-5. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER
LOWER COLUMBIA RIVER BIACKWATER RECONNAISSANCE SURVEY 1993 (page 2- of 8-

Aluminum Antimony . Arsenic Barium Beryliium Cadmium Chro unims Copper Iron

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number ('gIL) (pg/L) (['g/L) (ig/L) (11g/L) (Pg/L) (PuAL) (u4fL) 64( L)

RM29 5-1-W-D 419 E 30 U/E 3.0 U 12.0 2.0 U 0.10 U 1.0 U 1.0 U 21.0

RM1429 5-1-W-T a~g,; . 30 UIE 3.0 U 20.0 2.0 U 0.10 U 1.0 U 1.9 718

RM29 5-2-W-D 16.6 E 30 UIE 3.0 U 14.0 2.0 U 0.10 U 1.0 U 1.0 U 12.0

RM 29 5-2-W-T s s3 UIE 3.0 U 24.0 2.0 U 0.10 U 1.3 U/B 2.6

PM 29 5-3-W-D 19.5 E 3.0 U/E 3.0 U 13.0 2.0 U 0.10 U 1.0 U 1.0 U 19.0

RM 29 5-3-W-T }M M 3.0 U/E 3.0 U 23.0 2.0 U 0.16 U/B 1.0 U 3.1 858

RM 36 6-l-W-Dl 18.9 3.0 U 3.0 U 8.0 2.0 U 0.35 U/B 1.0 U 1.0 U 157

RM 36 6-1-W-T ' 30 U 3.0 U 12.0 2.0 U 0.10 U 1.0 U 1.0 U 358

RM 36 6-2-W-D 21.8 3.0 U 3.0 U 8.0 2.0 U 0.10 U 1.0 U 1.0 U 131

RM 36 6-2-W-T A... .. 3.0 U 3.0 U 11.0 2.0 U 0.10 U 1.0 U 1.0 334

RM36 6-3-W-D 20.3 30 U 3.0 U 9.0 2.0 U 0.10 U 1.0 U 1.0 U 122

RM36 6-3-W-T 3.0 U 3.0 U 11.0 2.0 U 0.10 .U 1.0 U 3.1 363

RM 59 7-1-W-D 24.9 3.0 U 3.0 U 15.0 2.0 U 0.10 U 1.0 U 1.0 U 42.0

RM 59 7-1-W-T 3.0 U 3.0 U 18.0 2.0 U 0.10 U 1.0 U 1.8 336

RM 59 7-2-W-D 24.9 3.0 U 3.0 U 14.0 2.0 U 0.10 U 1.0 U 1.0 U 45.0

RM 59 7-2-W-T 3.0 U 3.0 U 18.0 2.0 U 0.32 U/B 1.0 U 1.5 341

.RM59 7-3-W-D 24.5 3.0 U 3.0 U 14.0 2.0 U 0.10 U 1.0 U 1.0 U 38.0

tz RM 59 7.30W-T 3. 0 U 3.0 U 107.0 2.0 U 0.10 U 1.0 U 1.6 356

RM68 8l-W-D 7.7 E 3.0 U 3.0 U 14.0 2.0 U 0.10 U 1.0 U 1.0 U 75.0

RM 6S 8-1-W-T 630 U 3.0 U 16.0 2.0 U 0.10 U 1.0 U 1.7 353

RM 68 S-2-W-D 5.4 3.0 U 3.0 U 14.0 2.0 U 0.10 U 1.0 U 1.0 U 63.0

RM 68 8-2-W-T 2 8 3.0 U 3.0 U 17.0 2.0 U 0.10 U 1.0 U 1.4 .362

RM 68 8-3-W-D 13.0 3.0 U 3.0 U 14.0 2.0 U 0.10 U 1.0 U 1.0 U 71.0

RM 61 8-3-W-T M.m ia 3.0 U 3.0 U 17.0 2.0 U 0.10 U 1.0 U 2.6 380

Freshwvater Chronic' US. EPA S7 30 proposed 190 na 5.3 LOEL 0.7 I 1 6.5 1000

Washington 190 0.6 11 5.6

Oregon 1600 LOEL 48LOEL 5.3 LOEL 0.7 11 6.5 1000

Marine Chronici U.S. EPA na 500 proposed 36 na as* 9.3 50 2.9 fla

Washington 36/21 8.0 50 2.9

Oregon 13 LOEL 9.3 50 2.9

Consumption ofFish- U.S. EPA na 14 0.018 1000 na' 300

Shellfsh, and Water Washington 14 0.01S

Oregon I _ _ 146 0.0022 1000 0.006 0 50 300

W-T = Whole Water Sample W-D = Filtered Water Sample LOEL -Lowest Observed Effeots Level Criteria not available.

U -Compound was not detected. The value given is the lower quantification limit. Applies to all stations exeept for Station 1 (River Mile 14).
E = Estinated value. Applies only to Station I (River Mile 14).

Ul} = Compound was not detected due to blank contamiatinlon. Criteria are for hexavalent chromium (chroemium VI).
Note: A) Shadedareas indirate those debectdctconcentrations which eeededthe lowest appropriate freshwateror marine chronic rriterion Consumption of Fish-

Shellfish, and Water criteria are provided for comparison as well.

B.) For freshwater metals (eadmium, chromium, copper, lead, nickel, and zinc) the criteria are based on hardness.

C.) The Washington fieshwater andr arine criteria for cadmiun, copper, lead, nickel, aid zinc are based on the dissolved metais concentration and apply to the filtered samples onty.



TABLE B-5. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER
LOWER COLUMBIA RIVER BACKCWATER RECONNAISSANCE SURVEY 1993 (page 3 of 8 _ _

Aluminum Antimony Arsenic Barium Beryllium Cadmium Chromium' Copper Iron

River Sample Cone. Cone. Cone. Cone. Conc. Cone. Cone. Cone. Cone.

Mile Number (11glL) (WgtL) (GgtL) (g/L) (IugfL) (,ug/L) (,ugIL) (pg/L) (,uJ1L)

RM81 9-1-W-D 10.8 U/B 3.0 U 3.0 U 15.0 2.0 U 0.10 U 1.0 U 1.0 U 76.0

RMt 1 9-1-W-T 7T7 L 3.0 U 3.0 U 18.0 2.0 U 0.10 U 1.0 U 1.8 446

RM 81 9-2-W-D 14.9 3.0 U 3.0 U 16.0 2.0 U 0.10 U 1.0 U 1.0 U 82.0

RM S1 9-2-W-T tUaC/143ibi /vt>it/ 3..0 U .0 U 18.0 2.0 U 0.10 U 1.0 U 1.9 446

RM81 9-3.W-D 9.1 U/B 3.0 U 3.0 U 16.0 2.0 U 0.10 U 1.0 U 1.0 U 73.0

RMI 81 9-3-W-T .s161A$t 3.0 U 3.0 U 21.0 2.0 U 0.10 U 1.0 U 1.7 522

RM ~t8 10-1-W-D 60.5 3.0 U 3.0 U 13.0 2.0 U 0.10 U 1.0 U 1.0 U 439

RM8S 10-1-W-T F .R61 3.0 U 3.0 25.0 2.0 U 0.10 U 1.6 2.8 :.24ist,

RM 88 10-2-W-D 73.2 3.0 U 3.0 U 13.0 2.0 U 0.10 U 1.0 U 1.0 U 462

RM 88 10-2-W-T 3.0 U 3.0 U 26.0 2.0 U 0.10 U 6.9 5.3

RMb88 10-3.W-D 60.7 3.0 U 3.0 U 12.0 2.0 U 0.10 U 1.0 U 1.0 U 426

RM 88 10-3-W-T 11W25M, 75,7 3.0 U 3.0 U 22.0 2.0 U 0.10 U 1.3 3.1

RM90 11-1-W-D 42.6 3.0 U 3.0 U 17.0 2.0 U 0.10 U 1.0 U 1.0 U 9.0

RM90 _ . 1-1-W-T 4 i 3.0 U 3.0 U 21.0 2.0 U 0.10 U 1.0 U 2.1 447

tWl RM90 11-2-W-D 40.1 3.0 U 3.0 U 17.0 2.0 U 0.10 U 1.0 U 1.0 U 6.0

RM90 11-2-W-T W i4 3.0 U 3.0 U 20.0 2.0 U 0.10 U 1,0 U 2.3 413

RM90 11-3-W-D 39.5 3.0 U 3.0 U 15.0 2.0 U 0.10 U 1.0 U 1.0 U 5.0 U

RM90 11-3-W-T . 3.0 U 3.0 U 20.0 2.0 U 0.10 U 1.0 U 2.4 345

RM 95 12-1-W-D 20.7 3.0 U 3.0 U 17.0 2.0 UtE 0.10 U 1.0 U 1.0 U 8.0,

RM95 12-1-W.T 3.0 U 3.0 U 24.0 2.0 U/E 0.10 U 1.0 U 2.0 839

RM 95 12-2-W-D 25.8 3.0 U 3.0 U 17.0 2.0 UIE 0.10 U 1.0 U 1.0 U 25.0

RM 95 12-2-W-T 3.0 U 3.7 20.0 2. 2.0 431

RM 95 12.3-W-D 21.8 3.0 U 3,0 U 17.0 2.0 UIE 0.10 U 1.0 U 1.0 U 27.0

RM95 12d3-W-T s 30 U 41 26.0 2.0 U/E 0.10 U 1.0 U 2.1 905

Freshwater Chronic' U.S. EPA 87 30 proposed 190 na' 5.3 LOEL 0.7 11 6.5 1000

Washington 190 0.6 11 5.6

Oregon 1600 LOEL 48 LOEL 53 LOEL 0.7 11 6.5 1000

Marine Chronic' US. EPA n 500 proposed 36 n.a na' 9.3 50 2.9 ca-

Washington 36/21 8.0 50 2.9

Oregon 13 LOEL 9.3 50 2.9

Consumption of Fish- U.S. EPA na 14 0.018 1000 na' 300

Shellish, and Water Washington 14 0.018

Oregon 146 0.0022 1000 0.0068 10 50 300

W.T = Whole Water Sample W-D Filtered Water Sample LOEL = Lowest Observed Effects Level ' Criteria not available.

U Compound wasnot detected The value given is the lowverquantifistionlimit 'Applies to all stations except for Station I (River Mile 14).

E = Estimated value. :Applies only to Station I (River Mile 14).
U/B = Compound was notdetected due to blank contamination. 'Criteria are forhexavalent chromium (chromium VI).

Note: A) Shaded areas indicate those detected concentratioes which eceeeded the lowest appropriate freshwater ormarine chronic criterion. Consumption of Fish-
Shellfish, end Water criteria are provided for comparison as well.

B.) For freshwatermetals (cadmium, chromium. copper, lead, nickel, and zinc) the criteria are based on hardness.
C.) The Washington fies-bwter and marine criteria for cadrium, copper, lead, nickel, and zinm are based on the disaolved metals ntation and apply to the littered samples only.



TABLE B-5. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 4 of 8-

Aluminum Antimony Arsenie Harium, Beryllium Cadmaium Chrorniurd Copper man

River Sample Conc. Conc. Cone, Cone. Cone. Conc. Conc. Conc. Ccon
Mile Number (14g/L) (6g(L) (pGtL) (pg/L) (pg/L) (Pg/L) Qag'L) (Pg/L) (jag/L)

RM 120 13-1-W-D 14.6 U/B 3.0 U 3.0 U 16.0 2.0 UE 0.10 U 1.0 U 1.0 U 5.0
PM 120 13-l-W-T >g20S. g 3.0 U 3.0 U 17.0 2.0 UE 0.10 U 1.0 U 1.9 U/B 229
RM 120 13-2-W-D 16.3 U/B 3.0 U 3.0 U 16.0 2.0 UIE 0.10 U 1.0 U LO U 7.0

RML120 13-2-W-T f E/ BgQ -- 3.0 U 3.0 U 17.0 2.0 UB 0.10 U 1.0 U 2.9 U/B 239
RM 120 13-3-W-D 10.9 U/B 3.0 U 3.0 U 15.0 2.0 UJE 0.10 U 1.0 U 1.0 U 5.0 U
RM 120 13.3-W-T 1I. .E ; 30 U 3.0 U 15.0 2.0 UE- 0.10 U 1.0 U 3.0 U/f3 236
RM 124 14-1-W-D 14.8 UJB 3.0 U 3.0 U 18.0 2.0 U/E 0.10 U 1.0 U 1.0 U 60.0 E
RM124 14-1-W-T WaO1.. sFR 3.0 U 3.0 U 24.0 2.0 U/E 0.10 U 1.0 U 33 UnB 666
RM 124 14-2-W-D 12.0 U/B 3.0 U 3.0 U 19.0 2.0 U/E 0.10 U 1.0 U 1.0 U 6S.0 E
RM 124 . ... 14-2-W-T D~ 3.0 U 3.0 U 21.0 2.0 U/E 0.10 U 1.0 U 2.9 U/B 666
RM 124 14-3-W-D 10.5 U/B 3.0 U 3.0 U 17.0 2.0 U/E 0.10 U 1.0 U 1.0 U 61.0 E
RM 124 14-3-W-T 3.0 U 3.0 U 20.0 2.0 U/E 0.10 U 1.0 U 3.1 U/B 657
RM141 15-1-W-D 43.5 3.0 U 3.0 U 16.0 2.0 U/E 0.10 U 1.0 U 1.0 U 6.0 E
RM141 15-1-W-T 30 U 3.0 U 21.0 2.0 UiE 0.02 U/B 1.0 U 2.2 573

bd RM 141 15-2-W-D 63.0 3.0 U 3.0 U 16.0 2.0 U/E 0.10 U 10 U 1.0 U 5.0 U
PRM 141 15-2-W-T 3.1 3.0 U 26 2.0 U/E 0.06 U/B 1.0 U 3.0 936

RM 141 15-3-W-D 49.0 3.0 U 3.0 U 16.0 2.0 U/E 0.10 U 1.0 U 1,0 U 9.0 E
P.RM 141 15-3-W-T ~ ,445.. .533.0 3.0 U 21.0 2.0 UIE 0.04 U/B 1 u 2.6 46S

Freshwater Chronic' U.S. EPA 87 30 proposed 190 na- 5.3 LOEL 0.7 11 6.5 1000
Washington 190 0.6 1 1 5.6

Oregon | 1600 LOEL 48LOEL 5.3 LOEL 0.7 1 1 6.5 1000
Marine Chronic

0
U.S. EPA Ma. 500 proposed 36 na Rae 9.3 50 2.9 na

Washington 36/21 8.0 50 2.9
Oregon _ 13 LOEL 9.3 50 2.9

ConsumptionofFish- U.S. EPA na
0

14 0.01I 1000 na* 300
Shellfbh, and Water Washington 14 0.01l

Oregon 146 0.0022 1000 0.0068 10 50 300

W-T = Wholr Water Sample W-D Filtered Water Sample LOEL Lowest Observed Effects Level Criteria not available.

U Compound was not detected The value given is the lower quantification limit Applies to all stations except for Station I (River Mile 14).
E = Esmated value. - Applies only to Station I (River Mile 14).
U/B = Compound was not detected due to blank contamination. Cdteria are for hexavalent chromium (chromium VI).

Note: A.) Shaded areas indicatethose detected concentrations which exceededthe lowest appropriatefreshwater or marine chronic eriterion Consumption of Fish-
Shellfish, and Water criteria are provided for comparison as well.

B.) For freshwater metals (cadmium, chromium, copper, lead, nickel, and zinc) the criteria are based on hardnes.
C.) The Washington firshwater and marine criteria for cadmium, copper, lead, nickel, and zinc are based on the dissolved metals concentration and apply to the filtered samples only.



TABLE B-5. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page S of 8)

Lead Mercury Nickel Selenium Silver IThallium Zinc
River Sample Canu. Conc. Canc. Conc Cone. Conc. Cone.
Mile Number (Ag/L) (Mg/L) (WL) (Wg(L) (AgL) (FgL) (9g'L)

RM 14 I-1-W-D 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM 14 I-1-W-T 1.9 0.11 U 5.0 U 3.0 U 1.0. U 1.1 14.0

RM 14 1-2-W-D 1.4 U/B 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM 14 1-2-W-T 0.80 U 0.11 U 7,0 3.0 U 1.0 U 1.0 U 20.0

RM 14 1-3-W-D 0,80 U 0.11 U 5.0 U 3.2 1.0 U 1.0 3.0 U

RM14 1-3-W-T 0.80 U 0.11 U 6.0 3.0 U 1.0 U 1.0 U 9.0

RM21 2-1-W-D 0.80 U 0.11 U 7.0 E 3.0 U 1.0 U 1.1 3.0 U

RM21 2-1-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.1 15.0 U/B

RM21 2-2-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 U 1.1 3.0 U

RM21 2-2-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 16.0 E

RM21 2-3-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 U 1.0 U 3.0 U

RM 21 2-3-W-T 0.80 U 0.11 U 5.0 U 3.0 U S 10 E
RM 23 3-1-W-D 0.80 U 0.10 U/E 5.0 U/E 3.0 U 1.0 U 1.1 U/B 3.0 U

RM23 3.1-W-T 0.10 U '0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U
RM23 3-2-W-D 0.80 -U 0.11 U 5.0 U/ 3.0 U 1.0 U 1.1 3.0 U

RM 23 3-2-W-T 0.10 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 3.0 U

RM 23 3-3-W-D 0.80 U 0.11 U 7.11 B 3.0 U 1.0 U 1.3 6co
RM23 3.3-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 6.0 U/B
. RM26 34--W-D 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM26 4-1-W-T 0.10 U 0.11 U 5.0 U 3.0 U 1.0 U/ 1.0 U 3.0 U
RM26 42-W.D 0.10 U 0.11 U 5.0 U 3.0 U 1.0 U 1.1 U/B 3.0 U

RM26 4-2-W-T 0.10 U 0.11 U 5,0 U 3.0 U 1.0 U/ 1.0 U/B 4.0 U.B

.RM26 4-3-W-D 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM26 4-3-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U/B 1.0 U/B 3.0 U

FreshwaterChronicr U.S. EPA 13 0.012 88 5 0.12 40 LOEL 57

Washington 0,9. 0.012 83 5 52

Oregon 1.3 0.012 88 35 0.12 40 LOEL 57

Marine Chronic? U.S. EPA .5 -0.025 8.3 71 0.92 proposed na 86

Washington 5.8 0.025 7.9 71 76.6

Oregon 5.6 0.025 8.3 54 86
ConsumptioneofFish- U.S. EPA 0.14 610 1.7 ozx

Shellfish, and Water Washington 0.14 13.4 1.7

._________________ . Oregon 50 0.144 610 10 50 13

W-T =Whole Water Sample W-D = Filtered Water Sample LOEL =Lowest Observed Etfects Level * Criteria not available.

U = Compound was not deteedt The value given is the lower quantification limiLt I Applies to all statioam except for Station I (River Mile 14).
E = Estimated value. Applies only to Station I (River Mile 14).
U/B = Compound was not detected due to blank contamination., 'Criteria amc for hcxavalent chromium (chromium VI).

Note: A.) Shaded areas indicate these detected concentrations which exceeded the lowest appropriate freshwater or marine chronic criterion, Consumption of Fish-

Shellfish, and Water criteria are provided for comparison as well.
B.) For freshwater metals (cadmium, chromium, copper, lead, nickel, and zinc) the criteria are based on hardness

C.)The Washingtonfreshwater and marine criteria for cadmnimn, copper, lead, nickel, and zinc an: based on the dissolved metals concentratioe and apply tothe filtered samples only.



TABLE B-S, METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 6 of 8)
Lad Mereury Niekel Selenium Silver Thallium ztine

River Sample Cone. Cone. Cone. Conc. Cone. Cone. Cone.
Mile Number (ug/L) (uglL) (,ug/L) (ug/L) (,uglL) (,uglL) (ug/L)

RM29 . 5-2-W-D 0,80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U/B3 3.0 U

RM29 5-1-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM 29 5.2-W.D 0.80 U 0.10 U/E 5.0 3.0 U 1.0 U 1.0 E. 10.0

| RM29 5-2-W-T 0.80 U 0.11 E 5.0 U 3.0 U 1.0 U/E 1.0 U 150

RM29 5-3-W-D 0.S0 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 E, 3.0 U

RM29 5-3-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U/E 1.0 U/B 3.0 U

RM 36 6-1-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 U/E 1.0 U .0

RM36 6-1-W-T 0.80 U 0.11 U 5.0 U 3,0 U 1.0 U 1.0 U 3.0 U

RM36 6-2-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 UIE 1.0 U 3.0 U

RM 36 6-2-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U/B 3.0 U

RM 36 6-3-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 U/E 1.0 U 3.0 U

_ RM 36 6-3-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM59 7-1-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 U 1.0 U 3.0 U

RM 59 - 7-1-W-T 0.80 U 0.11 U 5.0 U/B 3.0 U 1.0 U 1.0 U 5.0 U/B

RM 59 7-2-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 U/E 1.1 3.0 U

RM59 . 7-2-W-T 0.80 . U 0.11 U 9.0 U/B 3.0 U 1.0 U 1.0 U/B 3.0 U

RM59 7-3-W-D 0.80 U 0.10 U/E 5.0 U/E 3.0 U 1.0 U/E 1.0 U/B 3.0 U

td | RM 59 7-3-W-T 0.80 U 0.11 U 8.0 U/B 3.0 U 1.0 .U 1.0 U 3.0 U

RM 68 8-1-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 U/E 1.0 U 3.0 U

RM6g 8-1-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM 68 S-2-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 U/E 1.2 3.0

RM 68 8-2-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM 68 8-3-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 U/E 1.0 U 3.0 U

RM 68 8-3-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 12.0 U/B

Freshwater Chronic' US. EPA 1.3 0.012 88 5 0.12. 40LOEL 57

Washington 0.9 0.012 83 5 52

Oregon 1.3 0.012 88 35 0.12 40 LOEL 57

Marine Chronic' U.S. EPA 8.5 0,025 8.3 71 0.92 proposed ox' 86

Washington 5.8 0.025 7.9 71 76.6

Oregon 5.6 0.025 83 54 86

Consumption ofFish- U.S. EPA 0.14 610 1.7 a

Shellfisb, and Water Washington 0,14 13.4 1.7

___________________ Oregon 50 0.144 610 0 50s 13 _

W-T = Whole Water Sample W-D = Filtered Water Sample LOEL Lowest Obsenved Effects Level Criteria not available.

U Compound was not detected. The value given is the lower quantification limit. Applies to all stations except for Station I (River Mile 14).
E = Estimated value. Applies only to Station I (River Mile 14).
U/B = Compound was not detected due to blank conltamination Criteria are for hexavalent chromium (chromium VI).
Note: A.) Shaded areas indicate those detected concmtratioes whichexceededthe lowestappropriate freshwater ormarine chronic criterion ConsumptionofFish.

Shellfish, and Water criteria are provided for comparison as well.
B.) For freshwatermetas (cadmium, chromium, copper, lead, nickel, and zinc) the criteria are based on harnss.

C.) The Washington freshwater and marine criteria for cadmium, copper, lead, nickel. and zine are hased on the dissolved metals concentration and applyto the filtered samples only.



TABLE B-S. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER
_____________________ - LOWER COLUMBIA RIVER BACKJWATER RECONNAISSANCE SURVEY 1993 (pate 7 of S)

Lead Mercury Nickel Selenium Silver Thalliumr | Zinc

River Sample Conc. Conc. con. Conc. Conc. Conc. Conc.

Mile Number (u glL) ({ug/L) (_g/L.) - (u1 8I) (-gl.L) (9g/L) (ag/L)

RMI 8 9-1-W-D 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 60

RM 81 9-1-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 9.0

RM Sl 9-2-W-D 0.80 U 0,11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM 81 9-2-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 6.0

RMSI 9-3-W-D 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RMS1 9-3-W-T 0.10 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 10.0

RM Sg 10.1-W-D 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM S S 10-1-W-T 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 5.0

RMSS 10-2-W-D 0.84 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM S S 102-W-T 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 18.0

RM 8 10-3-W-D 0.10 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RMS8 10-3-W-T 080 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 27.0

RM190. Il-1-W-D "0.94"' 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM90 11-1-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.1 5.0

RM90 11.2-W-D 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

RM90 11-2-W-T 1.1 U/B 0.11 U 5.0 3.0 U 1.0 U 1.1 3.0

dn RM9O 11.3.W-D 0.10 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

.. RM90 11-3-W-T 1.0 U/B 0.11 U 60 3.0 U 1.0 U 1.0 U 4.0

RM95 12-1-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 U 1.0 U 3.0 U

RM95 12-1-W-T 1.1 U/B 0.11 U 5.0 U 3.0 U 1.0 U 1.0 00 E

RM95 12-2-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.O1 U 1.0 U 3.0 U/E

RM95 12-2-W-T //-1/ / 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 10.0 E

RM95 12-3-W-D 0.1 U . 0.11 U 5.0 U/E 3.6 1.0 U 1.0 U 3.0 U/E

RM95 12-3.W-T _ Iwmw 0.11 U 5.0 U 30 U 10 U 1.0 U 22.0 E

Freshwater Chronic, U.S. EPA 1.3 0.012 88 5 0.12 40LOEL 57

Washington 0.9 0,012 83 5 52

Oregon 1.3 0.012 S8 35 0.12 40 LOEL 57

Marine Chronica U.S. EPA S.5 0.025 8.3 71 0.92 proposed na S6

Washington 5.8 0.025 7.9 71 76.6

Oregon 5.6 0.025 8.3 54 86
Consumption of Fish- US. EPA 0.14 610 1.7 na'

Shellfisab and Water Wanhington 0.14 13.4 1.7

Oregon 50 0.144 610 10 50 13

W-T = Whole Water Sample W-D = Filtered Water Sample - LOEL Lowest Observed Effects Level Criteria not available.

U = Compound was not detected The value given is the lower quantification limit 'Applies to all stations except for Station 1 (River Mile 14).
E = Estimated value. Applier onlyto Station I (RiverMile 14).
U/13 = Compound was not detected due to blank contamination. 'Criteria are for hexavalent chromium (chromium VI).

Note: A.) Shaded areas indicate those detected concentrations which exceeded the lowest appropriate freshwater or marine chronic criterion. Consumption ofFish.
Shellfish, and Water criteria are provided for comparison as well.

B.) For fishwater metals (cadmiur, chromium, copper, lead, nickel, and zinc) the criteria ar basedon hadneo.
C.) The Washington fi-hoter and marine criteria for cadmium, copper, lead, nickel, nd zinc rc based on the dissolved metals concentration and applyto the filtoed snaples only.



TABLE B-S. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page8 of 8)

Lead Mercury Nickel Selenium Silver Thalliurn Zinc
River Sample Cone. Conc. Cone. Cone. Cone, Cone. Cone.
Mile Number (,ug/L) (Psg/L) (pgfL) (pg/L) (pg/L) (pg'L) (1g'L)

RM 120 13-1-W-D 0.S0 U 0.11 U 5.0 U/E 3.0 U 1.0 U 1.0 U 3.0 U/E
RM 120 13-1-W-T 1.2 E 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 9.0 B
RM 120 13-2-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 U 1.0 U 3.0 U/E
RM 120 13-2-W-T 1.0 E 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 4.0 E
RM 120 13-3-W-D 0.S0 U 0.11 U 5.0 W/E 3.0 U 1.0 U 1.0 U 3.0 U/E
. M 120 13-3-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 13.0 E

RM 124 14-1-W-D 0.80 U 0,11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 UE/
RM 124 14-1-W-T 1.2 U 0.11 U 5.0 U 3.0 U 1.0 U 10 U 13.0 E
EM 124 14-2-W-D 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 4.0 E
FM 124 14-2-W-T 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 9.0 E
EM 124 14-3-W-D 0.10 U 0.11 U 5.0 U 3,0 U 1.0 U 1.0 U 3.0 U

RM 124 14-3-W-T 1.1 0.11 U 5.0 U 3.0. U 1.0 U 1.0 U 13.0 B
FM 141 15-1-W-D 0.10 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U
RM 141 15-1-W-T 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 6.0 E.
RM 141 15-2-W-D 0.85 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U

tZ RM 141 15-2-W-D 0 0.11 U 5.0 U 3.0 U 1.0 U 1,0 U 13.0 U.
, M141 15-2-W-T "I'M R-184to; 0.] U 50 U 30 U 1. . 30 E |

RM 141 15-3-W-D 0.10 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 3.0 U
RM 141 15-3-W-T ; 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 5.0 B

Freshwater Chronirc US. EPA 1.3 0.012 8S 5 0.12 40LOEL 57
Washington 0.9 0.012 13 5 52

_________________ Oregon 1.3 0.012 88 35 0.12 40LOEL 57
Marine Chronic" U.S. EPA 8.5 0.025 8.3 71 0.92 proposed na 86

Washington 5.1 0.025 7.9 71 76.6
Oregon 5.6 0.025 8.3 54 86

ConsumptionofFish- U.S. EPA 0.14 ,610 1.7 na
Shellfish, and Water Washington . 0.14 13.4 1.7

Oregon 50 0.144 610 10 50 13

W-T = Whole Water Sample W-D = Filtered Water Sample LOEL = Lowest Observed Effects Level * Criteria no1 available.
U = Compountd was not detected. The value given is the lower quantification limit Applies to all stations except for Station I (River Mile 14).
E = Estimated value. Applies only to Station I (River Mile 14).
UIB = Compound was not detected due to blank contlanination. 'Criteria ame for hexavalest chromium (chromium VI).
Note; A) Shaded areas indicate these detected concentrations which exceeded the lowest appropriate freshwater or marine chronic criterion. Consumption of Fish-

Shellfish, and Water criteria are provided for comparison as well.
B.) For freshwater metals (cadmium, chromium, copper, lead, nickel, and zine) the criteria arm based on hardness.

C.) The Washington freshwater and marine criteria for cadraium, copper, lead, nickel, and zinc are based on the dissolved metals concentration snd apply to the filtered samples only.
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TABLE C-1. SEDIMENT CONVENTIONALS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CONVENTIONALS
Total Solids TVS TOC Ammonia Sulfides TKN

River Sample 1200 C 5500 C dry. wt. dry. wt. dry. wt dry. wt
Mile Number percent percent percent mg/kg mg/kg mg/kg

__i14 1-S 41.8 5.26 2.1' 11.2 133.9 1,600
RM 21 2-5 48.0 5.88 1.9 24.7 21.7 1,400
RM 23 3-S 48.0 5.21 1.3 17.4 22.6 1,400
RM 26 4-S 43.6 4.71 1.5 25.4 18.4 1,500
RM 29 5-S 44.7 4.76 1.5 24.0 18.4 1,300
RM 36 6-S 43.6 7.06 3.6 9.6 64.0 1,300
RM 59 7-S 55.6 2.88 1.1 4.3 1.8 U 700
RM 68 8-S 42.8 3.37 2.1 22.5 3.4 1,600
RM 81 9-1-S 47.7 8.42 3.3 47.8 16.0 1,200
RM 81 9-2-S 45.4 8.86 3.0 46.3 19.8 1,200
RM 81 9-3-S 46.5 6.98 3.8 52.0 21.0 1,200
RM 88 10-S 36.2 8.45 2.6 19.0 15.8 2,000
RM 90 11-5 57.6 3.42 0.65 24.7 5.8 650
RM 95 12-S 39.1 6.56 1.8 41.6 19.3 1,700
RM 120 13-S 48.3 4.60 1.5 63.8 11.4 1,400
RM 124 14-S 43.1 6.17 3.7 54.1 20.8. 1,800
RM 141 15-S 55.1 4.42 0.94 33.0 6.2 950

S = Sediment sample.
RM =River mile.
U = Compound was not detected. Value given is the lower quantification limit,
TVS = Total Volatile Solids
TOC = Total Organio Carbon
TKN = Total Kjeldahl Nitrogen

C-i: 1



TABLE C02. SEDIMENT GRAIN SIZE
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

River Gravel Sand Silt Clay Fines*
Mile Station (%) (9) (96 (96) (96)

RM 14 }-S 0.2 4.4 84.5 10.6 95.1
RM 21 2-S 0.2 68.5 26.4 4.9 31.3
RM 23 3-s 0.1 26.8 68.1 4.9 73.0
RM 26 4-S 0.4 48.2 43.1 8.1 51.2
RM 29 5-S 0.9 41.8 51.5 5.8 57.3
RM 36 6-S 0.4 70.4 26.2 2.9 29.1
RM 59 7-S 0.2 60.1 37.4 2.4 39.8
RM 68 8- 0.5 30.1 67.7 1.6 69.3
RM 81 9-1-S 0.6 56.1 40.2 2.9 43.1
RM 81 9-2-S 1.5 55.8 39.8 2.9 42.7
RM 81 9-3-S 0.8 -52.1 45.0 1.2 46.2
RM 88 10-S 0.0 61.6 33.1 5.4 38.5
RM 90 11-S 0.4 62.2 35.1 2.2 37.3
RM 95 12-S 0.0 16.1 80.1 3.8 83.9

RM 120 13-S 0.8 47.1 47,1 4.8 51.9
RM 124 14-S 0.1 25.0 71.7 3.2 74.9
RM 141 155-. 0.4_ 33.7 62.4 3.4 65.8

* Fines = Silt + Clay (particle size c 63 pam)

C-2:1



TABLE C-3. PERCENT SURVIVAL OF HYALELLA AZTECA IN SEDIMENT
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

AMPEIIPOD TOXICITY

River Sample
Mile Number Replicate 1 Replicate 2 Replicate 3 Replicate 4 Replicate 5 Mean S.D.

Control 100.0 100.0 100.0 100.0 100.0 100.0 0.0
RM 14 1-S 70.0 75.0 85.0 95.0 100.0 85.0 12.7
RM 21 2-S 100.0 70.0 80.0 90.0 85.0 85.0 11.2
RM 23 3-S 100.0 100.0 100.0 100.0 100.0 100.0 0.0
RM 26 4-S 90.0 100.0 100.0 100.0 100.0 98.0 4.5
RM 29 5-S 100.0 100.0 100.0 100.0 100.0 100.0 0.0
RM 36 6- 95.0 100.0 90.0 100.0 95.0 96.0 4.2
RM 59 7-S 70.0 90.0 80.0 100.0 75.0 83.0 12.0
RM 68 8-S 100.0 100.0 95.0 100.0 45.0 88.0 24.1
RM 81 9-1-S 100.0 100.0 100.0 100.0 100.0 100.0 0.0
RM 88 10-S 95.0 100.0 100.0 100.0 100.0 99.0 2.2
RM 90 11-S 100.0 90.0 85.0 95.0 100.0 94.0 6.5
RM 95 1 2-S 9,0 100.0 95.0 95.0 95.0 95.0 3.5

RM 120 13-S 100.0 95.0 20.0 100.0 85.0 80.0 34.1
RM 124 14-S 80.0 95.0 80.0 75.0 75.0 81.0 8.2
LEM 141 15-S 95.0 90.0 90.0 85.0 95.0 91.0 4.2

S = Sediment sample.
RM River mile.

C-3:1



TABLE C-4. SEDIMENT MICROTOX TOXICITY TESTS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

MICROTOX
River Sample EC50
Mile Number (ppm sediment)

RM 14 1-S 3,587
RM 21 2-S 79,074
RM 23 3-S 40,815
RM 26 4-S 24,513
RM 29 5-S s23,690
RM 36 6-. 113,084
RM59 7-S 94,650
RM68 8-S 152,657
RM B1 9-1-S 45,026

.RM 81 9-2-S 37,933
RM 81 9-3-S 41,076
RM 8B 10-S 35,373
PRM 88 10-S (duplicate) 60,764
PRM 90 11-S 106,163
RM 95 12-S 56,746

RM 120 13-S 24,013
RM 124 14-S 26,730
RM 141 15-S 50,754
RM 141 15-S (duplicate) 31,744

S = Sediment sample
RM River mile

C-4:1



TABLE C-S. METALS AND CYANIDE IN SEDIMENT (page 1 of 3)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

METALS

Aluminum Antimony Arsenic Barium Beryllium Cadmium
TOC TOC TOC TOC TOC TOC

Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone, Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (mg/kg) (mg/g C) (mg/kg) (mg/g C) (mg/kg) (mg/g C) (mg/kg) (mg/g C) (mg/kg) (mg/g C) (mg/kg) (mg/g C)

RM 14 1-S 21100 1005 0.35 U 4.6 0.2 59.9 2.9 0.82 0.04 b ' 0.05
RM 21 2-S 17800 937 0.30 U MM= 0.5 165 8.7 0.91 0.05 4 0.04
RM 23 3-S 16200 1246 0.26 U 4.7 0.4 122 9.4 0.70 0.05 1f'0Z21Q 0.06
RM 26 4-S 17700 1180 0.29 U 3.9 0.3 140 9.3 0.49 0.03 r<ttA& 0.07
ERM 29 5-S 20300 1353 0.32 U 4.3 0.3 142 9.5 0.84 0.06 E 0.07 2i
RM 36 6-4 33300 925 0.30 U 4.5 0.1 150 4.2 1.2 0.03 0.49 0.01
RM 59 7- S - 14200 1291 0.25 U 3.8 0.3 106 9.6 0.42 0.04 %O*Z. 0.06
RM 68 8-S 19900 948 0.33 U 4.3 0.2 149 7.1 0.66 0.03 g gl5Si6. 0.06
RM 81 9-1-S 16900 512 0.32 U 4.0 0.1 129 3.9 0.64 0.02 tiUiit 0.03
RM 81 9-2-S 18500 617 0.28 U 4.6 0.2 152 5.1 0.85 0.03 21j 0.04
RM 81 9-3-S 18700 492 0.31 U 4.8 0.1 152 4.0 0.73 0.02 g ?Thig 0.02
RM 88 10-S 26900 1035 0.41 U N 0.5 186 7.2 1.1 0.04 2

9 RM 90 11-S 15700 2415 0.23 U 3.6 0.6 154 23.7 0.76 0.12 . 0.17
RM 95 12-S 21300 1183 0.36 U 0.5 163 9.1 0.96 0.05 4< 0.11

RM 120 13-S 19400 1293 0.29 U 0.4 164 10.9 0.87 0.06 %'43% 0.09
RM 124 14-S 16200 438 0.31 U 4.4 0.1 E 138 3.7 0.62 0.02 till 0.05
RM 141 15-S 16300 1734 0.25 U 3.7 0.4 136 14.5 0.68 0.07 -L t 0.11

enthos Reference Values -ER-L' na** 2.0 33 na** na**
enthos Reference Values - Ontario

2
na** na** 6 na** na** 0.6

S = Sediment sample
RM = River mile
U = Compound was not deteeted. The value given is the lower quantification limit.
E = Estimated value.
U/B = Undetected due to blank contamination.
* = TOC-nornalized value only given when a compound is detected.
** = Value not available.

Effects Range-Low (ER-L) values from Long and Morgan (1990) for the adverse effects on benthic organisms.
2 Ontario values are from the Provincial Sediment Quality Guidelines (Persaud et al, 1993) for the protection of benthic organisms.

Note: Shaded areas indicate those detected concentrations that exceeded the lowest appropriate reference level for potential adverse effects on benthic organisms.



TABLE C-5. METALS AND CYANIDE IN SEI)IMENT (page 2 of 3)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

Chromium Copper Iron Lead Mercury Nickel

TOC TOC TOC TOC TOC TOC
Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone, Cone. Cone. Cone.
Mile Number (mg/kg) (mgtg C) (mglkg) (mgtg C) (mg/kg) (mg/g C) (mg/kg) (mgtg C) (mg/lkg) (mg/g C) (mg/kg) (mg/g C)

RM 14- 1-S 23.1 1.1 >$t72 1.5 fi,,. 1024 16.1 0.8 0.08 0.004 E 15.3 0.7
RM 21 2-S 21.5 1.1 i §T 1.1 It0 i 1147 12.7 U/B 0.09 0.005 E i 0.9
RM 23 3-S 18.6 1.4 iltf 1.6 17500 1346 12.0 0.9 0.08 0.006 E 14.5 1.1
RM 26 4-S 20.0 1.3 1453.%i 1.7 19000 1267 14.6 1.0 0.06 0.004 E 14.7 1.0

RM 29 5-S 22.1 1.5 Stk 2.1 10* 1407 15.6 1.0 0.06 0.004 E 14.6 1.0
RM 36 6-S Ji 0.t 1.4 1083 9.5 U/B 0.002 E I 0.7
RM 59 7-S 14.8 1.3 >,2J4P 2.1 15500 1409 11.8 1.1 gAO1$^ 0.016 f 14.0 1.3
RM 68 8-4 21.8 1.0 _ W#AK 1.6 A2iii 98" 16.4 0.8 0.10 0.005 E 41%4 0.8
RM 81 9-1-S 20.1 0.6 . 0. 19000 576 14.3 U/B 0.08 0.002 E 15.4 0.5
RM 81 9-2-S 20.0 0.7 2 1.0 703 15.3 0.5 0.09 0.003 E 4 t4.tji 0.6
RM 81 9-3-S 19.9 0.5 0fi 0.7 - 553 15.0 0.4 0.08 0.002 E 15.8 0.4
ERM 88 > 1.0 2 1.1 Sfl709'i 1065 18.1 U/B 0.14 0.005 E B1ZM 0.7
RM 90 11-4 19.3 3.0 3.0 18300 2815 12.7 2.0 0.13 0.020 E 15.0 2.3
RM 95 12-S 25.8 1.4 1.8 1494 26.3 1.5 0.14 0.008 E ag"1,4f 1.1

E. | RM 120 13-S 20.8 1.4 Q • 2.1 1 1407 23.6 1.6 0.08 0.005 E wiS01K. 1.2
RM 124 14-S 18.6 0.5 .4ltt4gs 0.7 18400 497 17.6 0.5 0.08 0.002 E 14.7 0.4
RM 141 15-4 18.9 2.0 18900 2011 17.4 1.9 0.07 0.007 E 14.6 1.6

penthos Reference Values -ER-L' 80 70 na** 35 0.15 30
enthos Reference Values -Ontario2 26 16 20000 (2b) 31 0.2 16

S = Sediment sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.
E = Estimated value.
U/B = Undetected due to blank contamination.
* = TOC-normalized value only given when a compound is detected,
** = Value not available.

Effects Range-Low (ER-L) values from Long and Morgan (1990) for the adverse effects on benthie organisms.
2 Ontario values are from the Provincial Sediment Quality Guidelines (Persaud et al. 1993) for the protection of benthic organisms.

Note: Shaded areas indicate those detected concentrations that exceeded the lowest appropriate reference level for potential adverse effects on benthic organisms.



TABLE C-5. METALS AND CYANIDE IN SEDIMENT (page 3 of 3)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

- ____________ ____________ CYANIDE

Seenium Silver Thallium Zinc

TOC TOC TOC TOC TOC
Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (mg/kg) (mg/g C) (mg/kg) (mg/g C) (mg/kg) (mglg C) (mg/kg) (mg/g C) (mg/kg) (mg/g C)

RM 14 1-S 1.4 U/E 0.12 U 0.47 U/E 93.2 4.4 0.1 U
RM 21 2-S 1.2 U/E 0.10 U 0.40 U/E 79.8 4.2 0.1 U
RM23 3-3 1.1 U/E 0.09 U 0.35 U/E 77.3 5.9 0.1 U
RM 26 4-S 1.2 U/E 0.11 U/B 0.39 U/E 95.9 6.4 0.1 U
RM 29 5-S 1.3 U/E 0.11 U/B 0.42 U/E 101 6.7 0.1 U
RM 36 6-5 1.2 UE *1RS 0.09 0.40 UIE 91.8 2.6 0XZg 0.005
RM 59 7-S 1.0 U/E 0.20 U/B 0.33 U/E 68;3 6.2 0.1 U
RM 68 8-S 1.3 U/E 0.49 U/B 0.44 U/E N3.t *I 6.5 0.1 U
RM S1 9-1-S 1.3 U/E 0.11 U 0.42 U/e 89.4 2.7 0.1 U
RM 81 9-2-S 1.1 U/E 0.09 U 0.38 U/E 106 3.5 0.1 U
RM 81 9-3-S 1.2 U/E 0.10 U 0.42 U/B 98.1 2.6 0.1 U
RM 88 10-S 1.6 U/E 0.14 U 0.55 U/E 94.4 3.6 0.1 U
RM 90 11-S 0.9 U/B 0.08 U 0.30 U/E 97.3 15.0 0.1 U
RM 95 12-S 1.4 U/E 0.12 U 0.48 U/E 8.2 0.1 U

S RM 120 13-S 1.2 U/E 0.10 U 0.39 U/E ag1W 8.5 0.1 U
RM 124 14-S 1.2 U/E 0.10 U 0.42 U/E SO5ON 4.2 0.1 U
RM 141 15-S 1.0 U/E 0.11 U 0.34 U/E 117 12.4 0.1 U

Benthos Reference Values - ER-LI na** Ina** 120 na**
Benthos Reference Values - Ontario2 na** 0.5 na** 120 0.l

S = Sediment sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.
E = Estimated value.
U/B = Undetected due to blank contamination.
* TOC-normalized value only given when a compound is detected.

= Value not available.
Effects Range-Low (ER-L) values from Long and Morgan (1990) for the adverse effects on benthie organisms.

2 Ontario values are from the Provincial Sediment Quality Guidelines (Persaud et al. 1993) for the protection of benthic organisms.

Note: Shaded areas indicate those detected concentrations that exceeded the lowest appropriate referenec level for potential adverse effects on benthie organisms.



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 1 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS

Phenol 2-Methylphenol 4-Methylphenol 2,4-Dimethylphenol Pentachlorophenol 2-Chlorophenol
Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone, Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (jcgtkg) (jcg/g C) (tgtkg) (gg/g C) (jlg/kg) (eglg C) (,ng/kg) (peg/g C) (ug/kg) (jgfg C) (jaglkg) (jaglg C)

PM 14 I-S 37 U 1S U 1S U 37 U 92 U 18 U
RM 2I 2-S 30 U 15 U 15 U 30 U 75 U 15 U
RM 23 3-S 31 U 16 U 16 U 31 U 78 U 16 U
RM 26 4-S 30 U 15 *U 15 U 30 U 74 U 15 U
RM 29 5-S 32 U 16 U 16 U 32 U 81 U 16 U
RM 36 6-S 33 U 16 U 16 U 33 U 81 U 16 U
RM 59 7-S 26 U 13 U 13 U- 26 U 64 U 13 U
RM 68 8-S 33 U 17 U. 17 U 33 U 83 U 17 U
RM 81 9-1-S 31 U 15 U 15 U 31 U 77 U 15 U
RM 81 9-2-S 30 U 15 U 15 U 30 U 75 U 1s U
RM 81 9-3-S 30 U 15 U 15 U 30 U 74 U 1S U
RM 88 10-S 40 U 20 U 20 U 40 U 100 U 20 U
RM 90 11-S 25 U 13 U 13 U 25 U 63 U 13 U
RM95 12-S 36 U iS U 18 U 36 U 89 U 18 U
RM 120 13-S 33 U 16 U 150 §IO'iX- 33 U 82 U 16 U
RM 124 14-S 33 U 17 . U 17 U 33 U 83 U 17 U
RM 141 15-S 26 U 13 U 13 U 26 U -70 U 13 U

Benthos Reference Values ER-LA ona
5

na** naa**naea na**
Ontario° na** na** nna** na** na*
NY State' 0.5 0.5 0.5 0.5 40 0.6
U.S. EPA

2
na** na** na** na** na** na**

Vildlife Referenoe Values3 na** na** - na** na** nas* nas*
luman Health Reference Valuesa na** na** na** na** na** na**

S -Sedimentsample

RM = River nile
U = Compound was not detected. The value given is the lower quantification limit
J = Value detected below nominal detection limit.
U/B = Compound was not detected due to blank otamination.
* TOC-noenalized data presented only when a cmnpound is detected

= Reference level not available.
' Effect Range-Low (ER-L) values from Long and Morgan (1990) forthe adverse effects onbenthic organisms.
o Ontario values are frosthe Provincial Sediment Quality Guidelines (Persaud et aL 1993) for the protection of benthic organistns.

Reference values are frem the New York State draft sediment criteria (Newefl and Sinnott 1993) for the protection ofbentluc orgnaims.
Reference values are fromthe U.S. EPA (1991) draft sedimnent riteria. -
New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).

o New York State draft criteria for the protection of human health (Newell and Sinnott 1993),

Note: Shaded areas indicate those detected ooncentrations that ekceeded the lowest appropriate reference level for potential adverse effects on benthid organisms 
orwildlife. Reference values forpotential effects onhumanhealth are providedfor comparisonas well.



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 2 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

_HENOLS (cont.)
2,4-Dichlorophenol 4-Chloro-3-methylphenol 2,4-Dinitrophenol 2-Nitrophenol 4-Nitrophenol 2,4,5-Trichlorophenol

Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Conc. Cone. Cone. Cone. Cone. Cone. Conc. Cone. Cone.
Mile Number (Ig/ikg) (jeg/g C) (pg/kg) (jglg C) (Ag/kg) (9gfg C) (pg/kg) (Ag/g C) (pg/kg) (ug/g C) (pg/kg) (pg/g C)

RM 14 1-S 37 U 37 U 180 U 92 U 92 U 92 U
RM 21 2-S 30 U 30 U 150 U 75 U 75 U 75 U
RM 23 3-S 31 U 31 U 160 U 78 U 78 U 78 U
RM 26 4-S 30 U 30 U IS0 U 74 U 74 U 74 U
RM 29 5-4 32 U 32 U 160 U 81 U 81 U 81 U
RM 36 6-S 33 U 33 U 160 U 81 U 81 U 81 U
RM 59 7-S 26 U 26 U 120 U 64 U 64 U 64 U
RM 68 8-S 33 U 33 U 170 U 83 U 83 U 83 U
RM 81 9-1-S 31 U 31 U 150 U 77 U 77 U 77 U
RM 81 9-2-S 30 U 30 U 150 U 75 U 75 U 75 U
RM 81 9-3-S 30 U 30 U 150 U 74 U 74 U 74 U
RM 88 10-S 4o U 40 U 200 U 100 U 100 U 100 ' U
RM 90 11-S 25 U 25 U 130 U 63 U 63 U 63 U
RM 95 12-S 36 U 36 U 180 U 89 U 89 U 89 U

RM 120 13-S 33 U 33 U 160 U 82 U 82 U 82 U
RM 124 14-S 33 U 33 U 170 U 83 U 83 - U 83 U
RM 141 15-S 26 U 26 U 130 U 70 U 70 U 70 U

enthos Reference Values ER-LI na** na* na** na** na** na**
Ontario° na* na** na** na** na** na**
NY State' 0.6 0.6 0.5 0.5 0.5 0.6
U.S. EPA2 na** na** na** na** na** na*

Wildlife Reference Values' na** na** na** na** ona** a**|
Human Health Reference Valuesm na** na** na** na** na** na**

S = Sediment sample
RM River mile
U C uompound was not detected. The value given is the lower quantification limit.
J Value detected below nominal detection limit
UJB = Compound was not detected due to biank contamination.
I = TOC-normalized data presented enly whien a compound is detected.
- = Reference level not available.

Effect Range-Low (ER-L) values from Long and Morgan (1990) for the adverse effects on benthic organisns.
Ontario values are from the Provincial Sediment Quality Guidelines (Persaud et al. 1993) forthe protection ofbentbic organisms.

'Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the protection of benthic organiss.
Refereoce values are from the US. EPA (1991) draft sediment criteria.

3 New York State drafte criteriafortheproteetion of wildlife (Newell and Sinott 1993).
o NewYork State draft criteria fortheprotection of humanhealth (Newell andSinnott l993).

Note: Shaded areas indicate lhose detected concentratons that exceeded the lowest appropriate reference level for potential adverse effects on benthic organismu
or wildlife. Reference values for potentiale ffects on human heatt are prvided for comparison as well.



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 3 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS (cont.) |HALOGENATED ETHERS

2,4,6-Trichlorophenol 4,6-Dinitro-2-methylphenol bis(2-Chloroethyl)ether bis(2-Chloroethoxy)methane
* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (egikg) (pIpg C) (ug/kg) (ugig C) (ag/kg) (Ag/g C) (ug/kg) (ag/g C)

RM 14 1-S 92 U 180 U 18 U 18 U
RM 21 2-S 75 U 150 U 15 U 15. U
RM 23 3-S 78 U 160 U 16 U 16 U
RM 26 4-S 74 U 150 U IS U 15 U
RM 29 5-S 81 U 160 U 16 U 16 U
RM 36 6-S 81 U 160 U 16 U 16 U
RM59 7-S 64 U 120 U 13 U 13 U
RM 68 8-S 83 U 170 U 17 U 17 U
RM 81 9-1-S 77 U 150 U 15 U 15 U
RM 81 9-2-S 75 U 150 U 15 U 15 U
RM 8B 9-3-S' 74 U 150 U 15 U 15 U
RM 88 10-S 100 U 200 U 20 U 20 U
RM 90 11-S 63 U 130 U 13 U 13 U
RM 95 12-S 89 U 10 U 18 U 18 U
RM 120 13-S 82 U 160 U 16- U 16 U

0 RM 124 14-S 83 U 170 U 17 U 17 U
RM 141 15-S 70 U 130 U 13 U 13 U

Benthos Reference Values ER-L
0

na** na** na** na**
Ontario' na** na** na** na**
NY State' 0.6 0.5 na**
U.S. EPA

2
na** na** na** na**

ldlife Reference Values' na** na** na** na**
oman Health Reference Valuesn na** naa** na**_

S = Sediment sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit
J = Value detected below nominal detection limit
U/B = Compound was not detected dueto blank contanmination.
* = TOC-normalized data presented only when a compound is detected.

= Reference level not available.
Effect Range-Low (ER-L) values from Long and Morgan (1990) forthe adverse effects on benthic organismi.

°Ontario values are fromnhe Provincial Sediment Quality Guidelines (Peesaud et alt 1993) for the protection of benthic orgonisim
'Reference values are from the New York State draft sediment rriteia (Newell and Simnott 1993) forthe protection ofbenthic organisms
± Reference values are rom th U.S. EPA(1991) draft sediment criteria

New York State draft criteria forthe protection ofwildlife (Newell and Sinnott 1993).
a New York State draft criteria forthe protection of human health (Newell and Sinnott 1993).

Note: Shaded areas indicate those detected coneetraliomn that exceededihe lowest appropriate refre= levelfor potential advere effects onbthic organisms
or wildlife. Reference values for potential effects onhusan health are peoiided for euoparison as well



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 4 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

HALOGENATED ETHERS (cont.) NITROAROMATICS

4-Bromophenylphenylether 4-Chlorophenylphenylether 2,2'-Oxybis(1-ehloropropane) 2,4-Dinitrotoluene

Norm.* Norm.* Norm.* Norm.t

River Sample Cone. Cone. Cone. Cone. Cone. Cone, Cone. Cone.

Mile Number (ug/kg) (pgtg C) (*g/kg) (Aglg C) (pg/kg) (gg/g C) (pg/kg) (pg/g C)

RM 14, 1-S 18 U 18 U 18 U 92 U

RM 21 2-S 15 U 15 U 15 U 75 U

RM 23 3-S 16 U 16 U 16 U 78 U

RM 26 4-S 15 U 15 U 15 U 74 U

RM 29 5-S 16 U 16 U 16 U 81 U

RM 36 6-S 16 U 16 U 16 U 81 U

RM 59 7-s 13 U 13 U 13 U 64 U

RM 468 8-S 17 U 17 U 17 U 83 U
RM 81 9-1-S 15 U 15 U 15 U 77 U
RM 81 9-2-S 15 U 15 U 15 U 75 U

RM Sl 9-3-S 15 U 15 U 15 U 74 U

RM 88 10-S 20 U 20 U 20 U 100 U
RM 90 11-S 13 U 13 U 13 U 63 U

RM 95 12-S IS U 18 U 18 U 89 U

RM 120 13-S 16 U 16 U 16 U 82 U
- RM 124 14-S 17 U 17 U 17 U 83 U

RM 141 15-S 13 U 13 U 13 U 70 U

Benthos Reference Values ER-LA na** na** na** na**
Ontario° na** na** na** na**
NY State' na** na** na** na*t

U.S. EPA
2 na** nat* na** na**

Widlife Reference Values' na** na** na** na*t
Human Health Reference Valuestt na** na** na** na**

S = Sediment ssnple
RM- Riveromile
U = Compound was not detected. Thivalue given is the lower quantification limit
J = Value detected below nominal detection limit
U/B = Compound was not detected due to blank contamination-
* TOC-normalized data presented only when a compound is detected.
CC Reference level not available.

Effect Range-Low (ER-L) values from Long and Morgan (1990) forthe adverse effects on benthic organisms.
°Ontario values are from the Provincial Sediment Quality Guidelirtes (Persand et al. 1993) forthe protection of benthic organisms.

Reference values are from the New York State draft sediment criteris (Newell and Sinaott 1993) forthe protection of benthic organismsa
'Reference values are frotnthe U.S. EPA(1991) draft sediment criteria

New York State draft criteriaforthe protection of wildlife (Newell and Sinnott I993).
o New York State draft crirtia forthe protection ofhuman healt(Nmewell and Sinnott 1993).

Note: Shaded areas indicat those detected concentrations that exceeded the lowest appropriat refernce level for potential adverse effects onbenthic organisms
or wildlife. Reference val-es for potential effects on hun.oanl halth are provided for comparison as well.



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page S of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

NITROAROMATICS (cont)
2,6-Dinitrotoluene Nitrobenzene 2-Nitroaniline 3-Nitroaniline 4-Nitroartiline

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (jpg/kg) (pglg C) (pg/kg) (1g/g C) (pglkg) (pgtg C) (juglkg) (pg/g C) (jg/kg) (pgtg C)

RM 14 I-S 92 U 18 U 92 U 92 U 92 U
RM 21 2-S 75 U 15 U 75 U 75 U 75 U
RM 23 3-S 78 U 16 U 78 U 78 U 78 U
RM 26 4-S 74 U 15 U 74 U 74 U 74 U
RM 29 5-S 81 U 16 U 81 U 81 U 81 U
RM 36 6-S 81 U 16 U 81 U 81 U 81 U
RM 59 7-S 64 U 13 U 64 U 64 U 64 U
RM 68 8-S 83 U 17 U 83 U 83 U 83 U
RM 81 9-1-S 77 U 15 U 77 U 77 U 77 U
RM 81 9-2-S 75 U 15 U 75 U 75 U 75 U
RM 81 9-3-S 74 U 15 U 74 U 74 U 74 U
RM 88 10-S 100 U 20 U 100 U 100 U 100 U
RM 90 1 1-S 63 U 13 U 63 U 63 U 63 U
RM 95 12-S 89 U 38 U 89 U 89 U 89 U

RM 120 13-S 82 U 16 U 82 U 82 U 82 U
RM 124 14-S 83 U 17 U 83 U 83 U 83 U
RM 141 15-S 70 U 13 U 70 U 70 U 70 U

3enthos Reference Values ER-LI na** nao** nat* na
t t

na**
Ontario° na** na** na** nat* nat*

NY State
t

na** na**n na*t na** na**
U.S. EPA2 na** na** na** natt na**

sildlife Reference Values' na** na** na** na** na**
:uman Health Reference Valueso nan** naana** na** na**

S - Sediment sample
RM=Rivermnile
U = Compound was not detected. The value given is the lower quantification limit.
J = Value detected below nominal detection limit
U/B - Compound was not detected due to blank contamination.
I = TOC-normalized data presented only when a compound is detected.

= Reference level not available.
* Effect Rcange-Low (ER-L) values from Long and Morgan (1990) forthe adverse effects onbenthic organisms.
° Ontario values are from the Provincial Sediment Quality Guidelines (Persaud et al. 1993) forthe protection ofbenthic organisms.

Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the protection of bentbio organisms.
2Referooe1values are fromtheUS. EPA (1991) draft sediment crilria,
'New York State draft Ofiteria forthe protection of wildlife (Newell and Sinnott 1993).
o New York State draft criteria for the protection of human health (Newell and Sinrott 1993).

Note: Shaded areas indicate those detected cnocentrationsthat exceeded the lowest appropriate reference level for potential adverse effects on benthic organisms
or wildlife. Reference values for potential effects Oe human health are provided for cosparison as well.



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 6 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS
Acenaphthene Aeenaphthylense Anthracene Benzo(a)anthraeene Benzo(bk)fluoranthenr

Normn.* Norm.* Norm.* Norm.* Norm. *
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (.cg/kg) (.glg C) (ag/kg) (pgfg C) (/ (pglg C) (pg/kg) (pg/g C) (pg/kg) (pg/g C)

RM 14 1-S 2.20 0.10 2.20 0.10 4.9 0.2 20.0 1.0 50.0 2.4
RM 21 2-S 0.78 0.04 7 0.72 0.04 J 1.9 0.1 5.6 03 16.0 0.8
RM 23 3-S 120 0.09 0.67 0.05 J 1.2 0.1 8.7 0.7 21.0 1.6
RM 26 4-S ' 1.60 0.11 1.10 0:07 1.9 0.1 13.0 0.9 32.0 2.1
RM 29 5-S 1.80 0.12 1.30 0.09 2.6 0.2 16.0 1.1 38.0 2.5
RM 36 6-S 0.67 0.02 J 0.26 0.01 1 0.5 0.0 J 3.6 0.1 J 13.0 0.4
RM 59 7-S 130 0.12 1.70 0.15 3.2 0.3 12.0 1.1 29.0 2.6
RM 68 8-S 2.70 0.13 3.30 0.16 5.6 0.3 23.0 1.1' 44.0 2.1
RM 81 9-1-S 3.40 0.10 1.20 0.04 4.9 0.1 20.0 0.6 22.0 0.7
RM 81 9-2-S 430 0.14 1.50 0.05 7.9 0.3 44.0 1.5 33.0 1.1
RM 81 9-3-S 3.30 0.09 1.50 0.04 3.5 0.1 21.0 0.6 26.0 0.7
RM 88 10-S 4.10 0.16 5.40 0.21 12.0 0.5 40.0 1.5 110.0 4.2
RM 90 1 I-S 1.30 0.20 1.00 0.15 2.3 0.4 9.1 1.4 20.0 3.1
RM 95 12-S 1.70 0.09 2.50 0.14 3.1 0.2 20.0 1.1 5Z.0 2.9

RM 120 13-S 1.70 0.11 0.67 0.04 J 2.1 0.1 9.0 0.6 21.0 1.4
o RM 124 14-S 3.00 0.08 0.38 0.01 J 2.7 0.1 37.0 1.0 83.0 2.2

EM 141 15-S 0.72 0.08 0.65 U 1.2 0.1 5.3 0.6 12.0 1.3
eBenthos Reference Values ER- _' 150 na** 85 230 - na**

Ontarioo na** na** 220- 320 240
NY State

t
140 na** na** na** na**

U.S. EPA
2

140 na** na** na** na**
Wlidlife Reference Values, na** na*a na** na** na**
Human Health Reference Valueser na

t
*, na*

t
na** 1.3 1.3

S = Sediment sample
RM = River mile
U = Compound was not dected. The value given is the Jower quantification limit
J = Value detected below nominal detection limit.
U/B = Compound was not detected due to blank contamination.

= TOC-normalized data presented only when a compound is detected.
" Referecce level not available.

' Effect Range-Low (ER-I) values fromLong and Morgan (1990) forthe advese effects on benthic organisms.
Outario values are fromthe Provincial Sediment Quality Guidelines (Persaud et al. 1993) fortheproteotion of benthic organisms.

'Reference values are from the New Yerk State draft .edimentcriteria (Newell and Sinnottl 1993) ferthe protection of bentlise organisms.
o Reference values are from she U.S. EPA(1991) draftsedimentcritenia.

New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).
a New Yerk State draft criteria forthe protection ofhuman health (Newell and Sinnott 1993).

Note: Shaded areas indicate those detected concentrations that exceeded the lowest appropriate reference level for potential adverse effects on benthic organisut
or wildlife, Referece values for potentiat effects on human health are provided for comparison as welt,



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 7 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cont.) , _

Benzo(a)pyrene Benzo(ghi)perylene Chrysene Dibenzo(a,h)anthracene Fluoranthene

Norm.* Norm.t Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pg/kg) (uglg C) (zg/kg) (pg/g C) (pg/kg) (pg/g C) (g/kg) (pg/g C) (pg/kg) (#gig C)

RM 14 I-S 26.0 1.2 18.0 0.9 29.0 1.4 4.9 0.2 47.0 2.2
RM 21 2-S 8.8 0.5 7.4 U/B 9.1 0.5 1.7 0.1 J 13.0 0.7
RM 23 3-S 11.0 0.8 8.4 0.6 13.0 1.0 2.7 0.2 J 16.0 1.2
RM 26 4-S 16.0 1.1 11.0 0.7 19.0 1.3 3.1 0.2 J 24.0 1.6
RM 29 5-S 19.0 1.3 13.0 0.9 24.0 1.6 3.7 0.2 28.0 1.9
RM 36 6-S 4.2 0.1 3.8 U/B 8.1 0.2 1.6' 0.0 J 8.1 0.2
RM 59 7-S 12.0 1.1 6.7 U/B 22.0 2.0 2.5 0.2 30.0 2.7
RM 68 8 19.0 0.9 15.0 0.7 39.0 1.9 3.7 0.2 66.0 3.1
RM 81 9-1-S 8.6 0.3 4.4 U/B 40.0 1.2 2.1 0.1 3 43.0 1-3
RM 81 9-2-S IS.0 0.5 6.1 U/B 100.0 3.3 3.3 0.1 3 37.0 1.2
PM 81 9-3-S 10.0 03 4.6 U/B 47.0 1.2 2.2 0.1 3 45.0 1.2
RM 88 10-S 61.0 2.3 40.0 1.5 55.0 2.1 8.5 0.3 76.0 2.9
RM 90 11-S 8.8 1.4 5.0 U/B 15.0 2.3 1.8 0.3 J 16.0 2.5
RM 95 12-S 29.0 1.6 21.0 1.2 28.0 1.6 4.8 0.3 38.0 2.1
RM 120 13-S 9.3 0.6 6.0 U/B 13.0 0.9 2.8 0.2 15.0 1.0
RM 124 14-S 35.0 0.9 22.0 0.6 50.0 1.4 9.7 0.3 J 39.0 1.1

Fk RM 141 15-S 4.8 0.5 3.3 U/B 6.5 0.7 1.5 0.2 8.5 0.9
B enthos Reference Values ER-L' 400 na** 400 60 600

Ontario, 370 170 340 60 750
NY State' n t* na** na*- na* 1020
U.S. EPA2 na**' na** na** na** 1020

Widlife Reference Values3 na** , n- nan** na** na**
Human Health Reference ValuesMl 1.3 na** 1.3 na**

S = Sedirment sample
RM = River mile
U Compound was not detected. The value given isthe lower quantification limit
3 = Value detected below nominal detection limit
U/B = Compound was not detected due to blank contanination.
* = TOC-normalized data presented only when a comnpound is detected.
*' - Reference level not available.
* Effect Range-Low (ER-L) values from Long and Morgan (1990) forthe adverse eftets on bentbic organisms.
o Ontario values are from the Provincial Sediment Quality Guidelines (Persaud et at. 1993) forte protection of benthic organuns.
'Reference values are from theNewYork State draft sediment criteria (Newel and Sinnott 1993) fortheprotection ofbenthic organisms
'Referencevalues arefrom theUS. EPA(1991) draftsedimentcriteia.

New YorkState draft criteriafortheprotectionof wildlife (Newell and Sinnott I993).
O New York State draft criteria forthe protection oflhumanhealth (Newell and Sinnott 1993).

Note: Shaded areas indicate those detected conxentrationsthat exceedeslte lowest appropriate reference level for potential adverse effects on benthic organisms
or wildlife. Reference values for poteneial effects on human health are provided for comparison as well.



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page S of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cont.)
Fluorene lndeno(1,2,3-ed)pyrene Naphthalene Phenanthrene Pyrene 2-Methylnaphthalene

Norm.t Norm.* Norn.* Norm.* Norm.* Norm.t
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pggkg) (ugtg C) (pgfkg) (jugig C) (ug/kg) (pg/g C) (pg/kg) (pg/g C) (pg/kg) (g/gg C) (pg/kg) tag/g C)

RM 14 I-S 2.70 0.13 33.0 1.6 3.9 0.2 16.0 0.8 46.0 2.2 2.20 0.10
RM 21 2-S 0.78 0.04 9.0 0.5 1.3 0.1 5.6 0.3 14.0 0.7 0.95 0.05
RM 23 3-4 0.74 0.06 J 8.1 0.6 1.3 0.1 6.7 0.5 13.0 1.0 0.70 0.05
RM 26 4-S 1.50 0.10 22.0 1.5 1.9 0.1 10.0 0.7 20.0 13 1.10 0.07
RM 29 5-s 2.20 0.15 27.0 1.8 2.8 0.2 - 14.0 0.9 25.0 1.7 1.60 0.11
RM 36 6-4 0.85 0.02 15.0 0.4 1.5 0.0 6.6 0.2 7.0 0.2 1.30 0.04
RM 59 7-S 1.80 0.16 13.0 1.2 3.6 0.3 14.0 13 24.0 2.2 1.50 0.14
RM 68 8- 4.70 0.22 14.0 0.7 9.7 0.5 26.0 1.2 67.0 3.2 3.20 0.15
RM 81 9-1-S 6.00 0.18 4.8 U/B 2.5 0.1 22.0 0.7 90.0 2.7 1.70 0.05
RM 81 9-2-4 8.10 0.27 7.1 U/B 2.5 0.1 31.0 1.0 95.0 3.2 1.90 0.06
RM 81 9-3-S 6.10 0.16 5.3 U/B 2.6 0.1 27.0 0.7 120.0 3.2 2.00 0.05
RM 88 10-S 5.90 0.23 41.0 1.6 9.8 0.4. 34.0 1.3 93.0 3.6 4.20 0.16
RM 90 11-S 1.50 0.23 5.5 U/B 2.2 0.3 8.8 1.4 18.0 2.8 1.20 0.18
RM 95 12-S 3.00 0.17 20.0 1.1 4.9 0.3 17.0 0.9 43.0 2.4 2.70 0.15

RM 120 13-S 2.20 0.15 6.8 U/B 3.1 0.2 12.0 0.8 18.0. 1.2 2.20 0.15
RM 124 14-S 2.50 0.07 24.0 0.6 2.2 0.1 19.0 0.5 47.0 1.3 1.90 0.05
PRM 141 15-S 0.86 0.09 4.5 U/B 1.0 0.1 6.8 0.7 8.7 0.9 0.76 0.08

5r Benthos Reference Values ER-La 35 na** 340 225 350 65
Ontario° 190 200 na** 560 490 na**
NY State' na*t na** na** 120 na** na**
U.S. EPA

2
na** na** na*t 120 na** na**

Wildlife Reference Values
3

na** na** ** na** ne** na***
Human Health Reference Valuesm na** 1.3 na** .na** na** na

S = Sedimnent sample

M- Rivermile
U = Compound was not detected The value given is ihe lower quantifkcation limit

J -Value detected below nominal detection limit,

U/B Compound was riot detected due to blank contamination.
* = TOC-nommalized data presented only when a compound is detected

* Reference level not available.

* Effect Range-Low (ER-L) values from Long and Morgan (1990) for the adverse effects on benthic organisms.

o Ontario values are fron the Provincial Sediment Quality Guidelines (Persaud t al. 1993) for the protection of benthic organisms.
'Reference values are from the New York State draft sediment criteria (Newdlt and Sinsott 1993) for the protection of benthic orgsisms.

o Referencevalues are fromsthe U S. EPA(199 1) draft sediment criteria.

New York State draft criteria for the protection ofwildlife (Newell and Sinnott 1993).

o New York State draft criteria for the protection of human health (Newell and Sirnott 1993).

Note: Shaded areas indicate those detected coneentrations that exceeded the lowest appropriate reference level for potential adverse effects on berthic erganismns

or wildlife. Reference values for potential effects on human health are provided for comparson as well.



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 9 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PARs (cout.) NAPHTHALENES CHLORINATED BENZENES

Dibenzofuran 2-Chloronaphthalene 1 ,3-Diehlorobenzene 1 ,2-Dichlorobenzene 1 ,4-Dichloroberizene

Norm.* Nonn.* Norm.* Norm.* Non.* 
River Sample Cone. ConC. Conc. Conc. Cone. Conc. Conc. Cone. Cone. Cone.
Mile Number (jxgkcg) (jg/g C) (Ag/kg) (pgfg C) (g/kg) (pg/g C) (pg/kg) (gglg C) (g/kg) (Ag/p C)

RM 14 1-S 1.90 0.09 18 U 18 U IS U 37 U
RM21 2-S 0.45 0.02 J 15 U 15 U 15 U 30 U
RM23 3-S 0.39 0.03 J 16 U 16 U 16 U 31 U
RM 26 4-S 0.81 0.05 15 U 15 U 15 U 30 U
RM 29 5-S 1.30 0.09 16 U 16 U 16 U 32 U
RM 36 6-S 0.72 0.02 J 16 U 16 U 16 U 33 U
RM 59 7-S 1.10 0.10 13 U - 13 U 13 U 26 U
RM 68 8-S 3.70 0.18 17 U 17 U 17 U 33 U
RM Sl 9-1-S 4.30 0.13 15 U 15 U 15 U 31 U
RM 81 9-2-S 4.70 0.16 15 U 15 U 15 - U 30 U
RM 81 9-3-S 4.20 0.11 15 U 15 U 15 U 30 U
RM 88 10-S 4.90 0.19 20 U 20 U 20 U 40 - U
RM 90 11-S 0.86 0.13 13 U 13 U 13 U 25 U
RM 95 12-S 1SO 0.08 18 U 18 U 18, U 36 U
RM 120 13-S 1.70. 0.11 16 U 16 U 16 U 33 U
RM 124 14-S 1.50 0.04 17 U 17 U 17 U 33 U
RM 141 15-S 0.62 0.07 J 13 U 13 U 13 U 26 U

Benthos Reference Values ER-LI na** na* na** na** na**
Ontario' na** na** na** na** na*
NY State' na*

t
na** 12 12 12

U.S. EPA
2

na** na** na** na** na**
aildlife Reference Values

3
na*na** na** na** na**

|uman Health Reference Valuesn na*ua* na** a** na** na**

S = Sediment sample

RM - River utile

U Compound was not detected. The value given is the lower quantification limit.

J = Value detected below nominal detection limit

U/B -Compound was not detected due to blank contamination.

' TOC-nonnalzed data presented only wben a compound is detected.

= Reference level not available.

* Effect Range-Low (ER-L) values from Long and Morgan (t990) for the adverse effects on benthic organisms.

o Ontario values ara from the Provincial Sediment Quality Cuidelines (Persaud at al. 1993) forthe protection of benthac organisms.
'Reference values are from the New York State draft sedsiment criteria (Newell and Sinnott 1993) for the protection of benthic organisms

Reference values are frosthe US. EPA (1991) dmaftsdiment criteria.

a New York State draft criteria for the protection ofwildlife (Newell and Sinnott 1993).
a New York State draft criteria forthe protection ofliumas health (Newell and Sinnott 1993).

Note: Shaded are indicate those detected concentations that exceededtthe lowest appropriate reference level for potential adverse effects on benthic organisras

or wildlife. Reference values for potential effecs onhuman health are provided for comparison as well.



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 10 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CHLORINATED BENZENES (cont.)
1 ,2,4-Trichlorobenzene Hexachlorobenzene Hexachlorobutadiene Hexachloroethane Ilexachloroeyolopentadiene

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pg/kg) (/g/g C) (ug/kg) (pg/g C) (pg/kg) (uglg C) (pg/kg) (ugtg C) (pUg/kg) (lglg C)

RM 14 1-S IS U 18 U 37 U 92 U 92 U
RM 21 2-S 15 U 15 U 30 U 75 U 75 U
RM 23 3-S 16 U 16 U 31 U 78 U 78 U
RM 26 4-S 15 U 15 U 30 U 74 U 74 U
RM 29 5-S 16 U 16 U 32 U S1 U 81 U
RM 36 6-S 16 U 16 U 33 U 81 U 81 U
RM 59 7-S 13 U 13 U 26 U 64 U 64 U
RM 6S 8-S 17 U 17 U 33 U 83 U 83 U
RM S1 9-1-S 15 U 15 U 31 U 77 U 77 U
RM 81 9-2-S 15 U 15 U 30 U 75 U 75 U
RM 81 9-3-S 15 U 15 U 30 U 74 U 74 U
RM 88 10-S 20 U 20 U 40 U 100 U 100 U
RM 90 1 1-S 13 U 13 U 25 U 63 U 63 U
RM 95 12-S 1S U 18 U 36 U 89 U 89 U

RM 120 13-S 16 U 16 U 33 U. 82 U 82 U
RM 124 14-S 17 U 17 U 33 U 83 U 83 U
RM 141 15-S 13 , U 13 U 26 . U 70 U 70 U

Benthos Reference Values ER-L: na** na** na** nace na**
Ontario

0
na** na** na** na** na**

NY State
5

91 5570 5.5 na** 4.4
U.S. EPA2 na** na** na** na** na**

Wildlife Reference Valuesa na** 12 4 na** a**
Human Health Reference Values', na** 1.12 na** na** na,*

S Sedimentsasmple
RM -River mile
U = Compound was not detected. The value given is the lower quantificationlimit
J Value detected below nominal detection limit
UIB = Compound was not detected due to blqak contamination
* 5 TOC-normalized data presented only when a compound is detected.
* -Reference level not available.
* Effed Range-Low (ER-L) values fiom Long and Morgan (1990) for the adverse effects on benthic organisnas

Ontario values are fromthe Provincial Sediment Quality Guidelines (Persaud etal. 1993) forthe protection of benthic organisms.
'Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) forthe protection of benthic organisms.
O Reference values ore fromthe U.S. EPA (1991) draft sediment criteria.

New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).
o New York State draft criteria forhe protection of human healtt (Newell and Sinno 1993).

Note: Shaded areas indicate thosedetected coneentrationsilatexceededthe lowest appropeiate refcrence level forpotential adverse effects on benthie organisms
cr wildlife. Reference valucs for potential effects on human health are provided for comparison as well.



TABLE C-6. SEMAIVOLATILES IN SEDIMENTS (page 11 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

BENZIDINES PHTHALATE ESTERS
3,3'-Dichlbrobenzidine Dimethyl plhthalate Diethyl phthalate Di-n-butyl phithalate Benzyl butyl phthalatc

Nornt.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone, Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (leg/kg) (uggg C) (jg/kg) (pg/g C) (jig/kg) (#g/g C) (jugikg) (jtg/g C) (plgtkg) (pglg C)

RM 14 I-S 92 U 18 U 18 U 11 U 18 U
RM 21 2-S 75 U 15 U 15 U 15 U 15 U
RM 23 3-S 78 U 16 U 16 U 16 U 16 U.
RM 26 4-S 74 U 15 U 15 U 15 U 15 U
RM 29 5-S 81 U 16 U 16 U 16 U 16 U
RM 36 6-S 81 U 16 U 16 U 16 U 16 U
RM 59 7-4 64 U 13 U 13 U 13 U 13 U
RM 68 8-S 83 U 17 U 17 U 1i U 17 U
RM 81 9-1-4 77 U 15. U 15 U 15 U 15 U
RM 81 9-2-S 75 U 15 U 15 U 15 U 15 U
RM 81 9-3-S 74 U 15 U IS U 15 U 15 U
RM 88 10-S 100 U 20 .U 20 U 20 U 20 U
RM 90 11-S 63 U 13 U 13 U 13 U 13 U
RM 95 12-S 89 U 18 U 18 U 18 U 18 U

RM 120 13-S 82 U 16 U 16 U 16 U 16 U
RM 124 14-4 Si U 17 U 17 U 17 U 17 U
RM 141 15-S 70 U 13 U 13 U 13 U 13 U

enthos Reference Values ER-LK na** na** na*i na** na**
Ontario' na** na** na** na** na**
NY Statel na** na** na** na** na**
U.S. EPA2

na** na** na** na** na**
Widlife Reference Values3

na** na** na** na** na**
Human Health Reference Valuesr3 0.003 na** na** na** na**

S = Sediment sample

RM- River mile
U = Compound was not detected. The value given is the lower quantification limit
J1 Value detected below nominal detection limit
UIB = Compound was not detected due to blank contamination
* = TOC-nornalized data presented only when a compound is detected.

Reference level not available,
* Effect Range-Low (ER-L) values fRem Long and Morgan (1990) for the adverse effects on benfric orgauisors.
' Ontario values are from the Provincial Sediment Quality Guidelines (Pemaud e ul. 1993) forthe protection ofbenthic organisms.
'Reference values are from the New York State draft sedinsent criteria (Newell and Sinnott 1993) for the protection ofbenthic orgunisms.
2Reference values are fromethe US. EPA (199 1) draft sediment criteria,

New York State draft criteria for the protection of'wildlife (Newell and Sinnott 1993).
o New York State draft criteria for the protection ofihuman health (Newell and Sirnott 1993).

Note: Shaded areas indicate those detected concentrations that exceeded the lowest appropriate reference level for potental adverse effects on benthic organisms
orwildlife, Referencevalues for potential effects on human health are provided for comparison as well.



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 12 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHTHALATE ESTERS (coot.) _MISCELLANEOUS

bis(2-Ethythexyl)phthalate Di-n-octylphthalate Carbazole Benzyl Alcohol Beazoic Acid
Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone. Conc.
Mile Number (jig/kg) (geg/g C) (jiglkg) (jgig C) (jg/kg) (jug/g C) (jig/kg) (jeg/g C) (jg/kg) (jg/g C)

RM 14 I-S 24.0 1.1 18 U 18 U 92 U 55.0 2.6 J
RM 21 2-S 13.0 0.7 J 15 U 15 U 75 U 40.0 2.1 J1
RM 23 3-S 13.0 1.0 J 16 U 16 U 78 U 160.0 U
RM 26 4-S 25.0 1.7 15 U 15 U 74 U 45.0 3.0 J
RM 29 5-S 40.0 2.7 16 U 16 U 81 U 37.0 2.5 J
RM 36 6-S 18.0 0.5 16 U 16 U 81 U 43.0 1.2 j
RM 59 7-S 17.0 1.5 13 U 13 U 64 U 32.0 2.9 J
RM 6S 8-S 25.0 U/B 17 U 17 U 83 U 49.0 2.3 J.
RM 81 9-1-S 49.0 1.5 15 U 15 U 77 U 66.0 2.0 J.
RM 81 9-2-S 15.0 U 15 U 15 U 75 U 38.0 1.3 J
RM 81 9-3-S 15.0 U 15 U 15 U 74 U 4s.0 1.3 J
RM 88 10-S 51.0 2.0 20 U 20 U 100 U 68.0 2.6 J
RM 90 Il-S 18.0 2.8 13 U 13 U 63 U 32.0 4.9 J

Cl RM 95 12-S 18.0 1.0 18 U 18 U 89 U 38.0 2.1 J
RM120 13-S 50.0 3.3 16 U 16 U 82 U 42.0 2.8 J
RM 124 14-S 26.0 0.7 17 U 17 U 83 U 63.0 1.7 J
RM 141 15-S 11.0 U 13 U 13 U 70 U 20.0 2.1 1

enthos Reference Values ER-L' na** na** na** na** na**
Ontario, na** na** na** na** na**
NY State' - 199.5 na** na** na** na**
U.S. EPA

2
na** na** na** na** na**

Wildlife Reference Values' na** na** na** na** na**
Human Health Reference Valuestn na** na** na** Ina** na**

S = Sediuent sample

RM =River mile

U = Compound was not detected The value given is the lower quantification limit
-Value detected below nominal detection limit

U/B = Coerpound was not detected due to blank contamination.

' = TOC-normalized data presented only when a compound is detected.
= Reference level not available.

Effect Range.Low (ER.L) values from Long and Morgan (1990) forthe adverse effects on bernthic organisms

e Ontario values are fromthe Provincial Sedimeist Quality Guidelines (Ieasaud et al. 1993) for the protection of befthic otgamusms
'Reference values are from the New York State draft sedimsoteriteria (Newel and Sinnott 1993) forthe protection of benthic organisms.

Reference values am from theUS. EPA(1991) draft sediment rieria.
New York State draft criteria forthe protection of wildlife (Newell and Sinnott 1993).

a New York State draft criteria for the protection ofihuman health (Newell and Sinnott 1993).

Note: Shaded areas indicate those detected concentrations that excededtthe lowest apprmpniateeferenec level for potential adverse effects on henthic organisms
orwildlife. Reference values forpotentialeffects on humtnhealthare provided for comparisonas well.



TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 13 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

MISCELLANEOUS (cont.)

Isophorone 4-Chloroaniline

Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone.
Mile Number (pug/kg) (ttgIg C) (ig/kg) (ig/ft C)

RM 14 1-S 18 U 55 U
RM 21 2-4 15 U 45 U
RM 23 3-4 16 U 47 U
RM26 4-S 15 U 44 U
RM 29 5-S 16 U 48 U
RM 36 6-S 16 U 49 U
RM 59 7-4 13 U 39 U
RM68 868 17 U 50 U
RM 81 9-1-S 15 U 46 U
RM 81 9-2-S 15 U 45 U
RM 81 9-3-S 15 U 44 U
RM 88 10-S 20 U 60 U
RM 90 11-S 13 U 38 U
RM 95 12-S 18 U 54 U

RM 120 13-S 16 U 49 U
RM 124 14-S 17 U 50 U
RM 141 15LS 13 U 39 U

enthos Reference Values ER-LI na** na**
Ontario° na** - na**
NY Statet na** na**
U.S. EPA

2
na** na**

Wildlife Reference Values3 na** na**
Human Health Reference Valuesm na** na**

S = Sediment sample
RM River mile
U = Compound was not detected. The valuo given is the lower quantiiication limit

I = Value detected below nominal detection limit
U/B = Compound was not detected due to blank contamination.
' TOC-nonnalized data presented only wAhen a compound is detectes
:. = Reference level not available.

* Effect Range-Low (ER-L) values from Long and Morgan (1990) forthe advese effects on benthic organisms

o Ontasiovalues are from the Provincial Sediment Quality Guidelines (Peesaod et al. 1993) forte protection of benthic organisms.
'Reference values are from the New Ymk State draft sediment criteria (Newell and Sinnott 1993) forthe protection oftenthic organisms.

5 Reference values are fromthe U.S. EPA (1991) draft sediment criteria.
'New York State draft criteria forthe protection ofwildlife (Newell and Sinnott 1993).
o New York State draft criteria for the protection of human health (Newll and Sinnott 1993).

Note: Shaded areas indicate those detected concentrations that exceeded the lowest appropriate reference level for potential advese effects on benthic organisms

or wildlife. Reference values forpotential efets oshuman health arc provided for com-paisoesas well.



TABLE C-7. PESTICIDES AND PCBs IN SEDIMENTS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 1 of 6)

A.drin Dieldrin Endrin Endrin Ketone Endrin Aldehyde Alpha-BHC

Norm.* Normn. Norm.* Norm.* Norm.* Norrn.*

River Sample Cone. Cone. Cone. Cone, Conc. Cone, Cone. Cone. Cone. Cone. Cone. Cone.

Mile Number (jig/kg) (ttgig C) (ug/kg) (Lg/g C) jg/kg) (lg/g C) (A&/kg) (Pgfg C) (jog/kg) (pglg C) (iag/kg) (ig/g C)

RM 14 1-S 0.5 U t U 1 U I UWE 1 U 0.5 U

RM 21 2-S 0.5 U I U 1 U I U 1 U 0.5 U

RM 23 3-S 0.5 U I U 1 U I U I U 0,5 U

RM 26 4-S 0.5 U I U I U I U 1 U 0.5 U

RM 29 5-S 0.5 U I U 1 U I U 1 U 0.5 U

RM 36 6-S 0.5 U I U I U 1 U 1 U 0.5 U

RM 59 7-S 0.5 U I U I U I U I U 0.5 U

RM 68 8-S 0.5 U 1 U 1 U I U I U 0.5 U

RM 81 9-1-S 0.5 U I U I U I U I U 0.5 U

RM 81 9-2-S 0.5 U I U 1 U I U 1 U 0.5 U

RM 81 9-3-S 0.5 U I U 1 U I U 1 U 0.5 U

RM 88 10-S 0.5 U I U 1 U I UIE I U 0.5 U

* , RM 90 1-S 0.5 U I U 1 U I U I U 0.5 U
.. R~M95 12-S 0.5 U I U 1 U I U I U 0.5 U

RM 120 13-S 0.5 U I U I U I U I U 0.5 U

RM 124 14-S 0.5 U I U 1 U I *U I U 0.5 U

RM 141 15-S 0.5 U I U 1 U I U I U 0.5 U

Benthos Reference Values ER-L na* 0.02 0.02 na** na** na**

Ontario° 2 2 3 na* na$ 6.0
NY State' na

t0
9 4 Ma** nar* na

U.S. EPA' na*t 9 4 na** Iat* nt

ildlife Reference Valuets
3

0.77 0.077 0.8 na* ' na' na4*
ruman Health Reference Valuestt 0.1 na** 0.8 na** na** na*

t

S -Sediment sample RM Rivermile J = Value detected below nominial detection limit

U = Compound was not detected. The value given is the lower quantification limit. E = Estimated value based on QA evaluation.
' = TOCtnornalized data presented only when a compound is detected. = Reference level not available.

Effect Range-Low (ER-L) values from Long and Morgan (1990) for the adverse effects on benthic organisms.
o Ontario values are fromnhe Provincial Sediment Quality Guidelimes (Pessaud et al. 1993) forthe protection of benthic organiinn.
'Reference values are fromthe New York State draft sediment criteria (Newell and Sinnott 1993) forthe protection of benithic organisms.
o Reference values are fromthe U.S. EPAcdaftsediment criteria (1991).

NewYork State draft criteria forthe protection if wildlife (Newell and Sinnott 1993).
o New York State draftcriteria fortheprotection of human health (Newell and Sinnott 1993).
Note: Shaded areas indicate those detected cocentrations that exceeded thu lowest appropriate reference level for potential adverse effecte on benthic organisms

or wildlife. Reference values for potential ffectv an human health are provided for comparison as welt.



TABLE C-7. PESTICIDES AND PCBs IN SEDIMENTS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 2 of 6)

Beta-BHC Dela-BHC Lindane Gamma-Chbordane Alpha-Chlordane Dicofol

Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

Mile Number (ttglkg) (Icg/g C) (jg/g) (aggC/ gig C)sgkg) (JAg// Cg C) ("aQ (g)1gg/g9 _)_ gkg) (jgg C)

RM 14 I-S 0.5 U 0.5 U/E 0.5 U 0.5 U 0.5 U 15 U/E
RM 21 2-S 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 14 U/E

RM 23 3-S 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 14 U/E

RM 26 4-S 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 14 U/E

RM29 5-S 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 14 U/E

RM 36 6-S 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 14 WE

RM 59 7-S 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 11 UIE

RM 6S 8-S 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 14 U/E
RM S1 9-1-S 0.5 U 0.5 U 0.5 U 05 u 0.5 U 14 U/E

RM81 9-2-S 0.5 U 0.5 U 0.5 ~~~~~~~~~~~~ ~~ ~ ~~~U 0.5 U 0,5 UU4 /E
RM 81 9-2-S 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 14 UlE

RM 81 9-3-S 0.5 U 0.5 u 0.5 U 0.5 U 0.5 U 14 U/E

RM 8S 10-S 0.5 U 0.5 UE 0.5 U 0.5 U 0.5 U 17 U/E
nRM 90 IU-S 0.5 u 0.5 U 0.5 u 0.5 u 0.5 - u 1 1 U/E

i3 RM 95 12-S 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 15 lUIE

RM 120 13-S 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 14 UWE

RM 124 14-S 0.5 u 0.5 U 0.5 U 0.5 U 0.5 U 14 U/E

RM 141 15-S 0. 5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 1 U/E

Benthos Reference Values ER-L' na** na** na** 0.5 0.5 na*|

Ontarto° 5.0 na** 3.0 na** 7.0 nas|

NY State' na" na** na** na** na** na"
U.S. EPA2

na** na'* na** na"u na* I*

Wildlife Reference Values
3

na'' na'
*

na'' 0.006 0.006 ~ na*

Human Health Reference Valuesri na** na** _ na** 0.001 0.001 na**

S = Sediment sample RM = River mile J = Value detected below nominal detection linit.

U = Compound was not detected. The value given is the lower quantification limit E = EstiaWted value based on QA evaluation
= TOC-normalized data presented only when a compound is detected. = Reference level not available.
Effect Range-Low (ER-L) values from Long and Morgan (1990) for the adverse effects on bentbic, organisms.

Ontario values ace from the Provincial Sediment Quality Guidelines (Persaud et al. 1993) forthe protection of benthic organisms.
Reference values are from theNew Yerk State draft sedinsent criteria (Newell and Sinnott 1993) forthe protection of bentnic organisms.
Reference values are from the US. EPAdraft sediment criteria (1991).
New York State draft criteria forthe protection of wildlife (Newell and Sinnott 1993).

0 New York State draft criteria for the protection of human health (Newell and Sinnott 1993).
Note: Shaded areas indicate those detected concentrations that exceeded the lowest appropriate reference level for potential adverse effects on benthio organisms

orwildlife. Referene values for potential effects on human health are providedfor comparison as well.



TABLE C-7. PESTICIDES AND PCBs IN SEDIMENTS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 3 of 6)

Endosulfan I Endosulfan 11 Endosulftn Sulfate Heptachlor Heptachlor Epoxide Methoxychlbr

Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

Mile Number (pg/kg) (pg/g C) (pg/kg) (pugig C) (ptg/kg) (ag/g C) (lg/kg) (1glg C) (pg/kg) (uglg C) (pg/kg) (,ug/g C)

RM 14 I-S 0.5 U I U I U/E 0.5 U 0.5 U 5 U

RM 21 - 2-S 0.5 U I U I U 0.5 U 0.5 U 5 U

RM 23 3-S 0.5 U I U I U 0.5 U 0.5 U 5 U

RM 26 4-S 0.5 U I U I U 0.5 U 0.5 U 5 U

RM 29 5-S 0.5 U I U I U 0.5 U 0.5 U 5 U

RM 36 6-S 0.5 U I U I U 0.5 U 0.5 U S U

RM 59 7-S 0.5 U I U I U 0.5 U 0.5 U 5 U

RM 68 S-S 0.5 U I U I U 0.5 U 0.5 U 5 U

RM Sl 9-1-S 0.5 U I U I U 0.5 U 0.5 U 5 U
RMBI1 9-2-S 0.5 U I U I U 0.5 U 0.5 U 5 U

RM S1 9-3-S 0.5 U I U I U 0.5 U 0.5 U 5 U

RMSS 10-S 0.5 U I U I U/E 0.5 U 0.5 U 5 U

43 RM 90 Il-S 0.5 U I U I U 0.5 U 0.5 U 5 U
RM 95 12-S 0.5 U I U I U 0.5 U 0.5 U 5 U

RM 120 13-S 0.5 U I U I U 0.5 U 0.5 U 5 U

RM 124 14-S 0.5 U I U I U 0.5 U 0.5 U 5 U

RM 141 15-S 0.5 U I U I U 0.5 U 0.5 U 5 U

Benthos Reference Values ER-L' na** na** na** na** na** ia**

Ontanoe na* na** nam* 5 na**

NY State' 0.03 0.03. naa na** 0.6

U.S. EPA' na** n*t na** na* na** na**

Widlife Reference Values
3

na** na'* natt- 0.03 0Q03 .na*

Hunian Health Reference Valuesln nata nat na** na** na** na**

S = Sediment sample RM River nule J - Value detected below nominal detection limit

U Compound was not detetede The value given is the lower quantification linmt E = Estimated value based on QA evaluation

= TOC-normalized data presented only when a compound is detected '* Reference level not available.

* Effect Range-Low (ER-L) values from Long and Morgan (1990) ferlhe adverse effects onbentbic organisms-

O ntario values are fronmhe Provincial Sediment Quality Guidelines (Persaud et al. 1993) for the protection of benthic organisms.

Reference values are from the New York State draft sedinent criteria (Newell and Sinnott 1993) for the protection of benthic organisms.

a Reference valaes are from the U.S. EPA draft sediment criteria (1991).

'New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).

o New York State draft criteria for the proteetion of human health (Newell and Sinnont 1993).

Note: Shaded areas irdicate those detected conrentrtionsithat exceeded the lowest appropriate reference level for potential adverse effects on hentitc organiorns

or widlife. Reference vlues forpotential effects onhuman health eac provided for comparison anwell.



TABLE C-7. PESTICIDES AND PCBs IN SEDIMENTS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 4 of 6)

Methyl Parathion op'-DDE O p@DDD op'-DDT P,p'-DDE P,p'-DDD

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc.

Mile Number (pgLkg) (pg/g C) (pg/kg) (pg/g C) (pg/kg) (pgg1 C) (pg/kg) (pgAg C) (pglkg) (pgtg C) (ug/kg) (PS/g C)

RM 14 1-S 15 U/E 0.22 U/E 0.30 U/E 0.22 U/E I U I U

RM 21 2-S 14 UE 0.20 U/E 0.20 U/E 0.20 U/E I U I U
RM 23 3-S 14 U/E 0.20 U/E 0.20 U/E 0.20 U/E I U I U

RM 26 4-S 14 U/E 0.20 UE 0.20 U/E 0.20 U/E I U I U

RM 29 5-S 14 U/E 0.20 U/B 0.20 U/E 0,20 U/E 1 U I U
RM 36 6-S 14 U/ 0.20 U/E 0.20 U/E 0.20 U/E I U 1 U

RM59 7-S 11 U/E 0.16 UE 0.16 U/E 0.16 U/E I U 1 U

RM 68 8-S 14 U/E 0.20 U/W 0.50 U/B 0.20 U/E 1.2 0.06 E 1.6 0.08

RM Sl 9-1-S 14 UE 0.20 U/E 0.35 U/E 0.20 . UE I U 0.7 *0.02 E
RM B1 9-2-S 14 UE 0.20 U/E 0.20 U/E 0.20 U/E I U 0.8 0.03 E

RM 81 9-3-S 14 U/E 0.20 U/B 0.30 U/E 0.20 U/E I U 0.8 0.02 E
RM 88 10-S 17 U/B 0.24 UE 0.30 U/E 0.24 UIE 0.9 0.03 B ,A 0.08
nRM90 11-S 11 U/E 0.16 U/E 0.25 U/E 0.16 U/E I U 0.6 0.09 E

-t i RM 95 12-S 15 U/E 0.22 U/E 0.50 U/E 0.22 UE 0.8 0.04 E 1.3 0.07

RM 120 13-S 14 U/E 0.20 U/E 0.30 U/E 0.20 U/E I U 0.7 0.05 E
RM 124 14-S 14 U/E 0.20 U/E 0.20 U/E 0.20 U/E 0.8 0.02 E 0.8 0.02 E
RM 141 15-S 11 U/E 0.16 U/E 0.16 U/E 0.16 U/E 0.5 0.05 E 0.9 0.10 E

enthos Reference Values ER-L' nas* 2 2 1 2 2
Ontarino na* na** ,la** 5 8
NY State' na** I I I 1 1

U.S. EPA2
na** na** na** na** na$*

kiVdlife Reference Values
3

nat** 'I 1 1

uman Health Reference Valuesm na** 0.59 0.59 0.59 0.59 0.59

S Sediment sample RM = River mile J Value detected below nominal detection limiLt

U = Compound was not detected. The value given is the lower quantification limit. E = Estimated value based on QAevaluation
= TOC-normalized data presented only when a compound is detected 0* = Reference level not available
Effect RangetLow (ER-L) values from Long and Morgan (1 990) for the adverse effects on benthic organisms.

' Ontatio values are from the Provincial Sediment Quality Guidelines (Persaud et aL. 1993) for the protection of benthic organisms.
Reference values are fom the New York State deaft sediment criteria (Newell and Sinnott 1993) for the protection of'benthic organisms.

0 Reference values arefromthe-U.S. EPAdraft sediment criteria (1991).
' New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).
o New York State draft oriteria for the protection of human health (Newell and Sinnott 1993).
Note: Shaded areas indicate these detected concentrations that exceeded the lowest appropriate reference level for potential adverse effects on benOtic organistms

or wildlife. Reference values for potential effects on human health are provided for eompsoison as well.



TABLE C-7. PESTICIDES AND PCBs IN SEDIMENTS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 5 of 6)

I .__ --, --- _ _ ______________ PCBs 

pRp-DDT Toxaphene Aroclor 124211016 Aroclor 1221 Aroclor 1232 Aroclor 1248

Norm.* Norm.* Norm.* Norm.* Nonr.*t - Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

Mile Number (pug/kg) (ug/g C) (pg/kg) (fg/g C) C) (ig/kg) (ug/g C) (,pg/kg) (tg/g C) (pg/kg) sg/g C)

RM 14 I-S I U 50 U 10 U 20 U 10 U 10 U
RM 21 2-S I U 50 U 10 U 20 U 10 U 10 U

RM 23 3-S 1 U 50 U 10 U 20 U 10 U 10 U

RM 26 4-S I U 50 U 10 U 20 U 10 U 10 U

RM29 5-S I U 50 U 10 U 20 U 10 U 10 U

RM 36 6-S I U 50 U 10 U 10 U

RM 59 7-S I U 50 U 10 U 20 U 10 U 10 U

RM 68 8-S I U 50 U 10 U 20 U 10 U 11 0.5

RM 81 9-1-S 1 U 50 U 10 U 20 U 10 U 10 U/E

RM 81 9-2-S 1 U 50 U 10 U 20 U 10 U 7.3 0.2

RM 8S 9-3-S ,.1tit 0.03 50 U 10 U 20 U 10 U 10 U

RM 88 10-S I U 50 U 10 U 20 U 10 U 10 U
O | RM 90 Il-S I U 50 U 10 U 20 U 10 U 10 U

RM 95 12-S I U 50 U 10 U 20 U 10 U 10 U

RM 120 13-S 1 U 50 U 10 U 20 U 10 . U 10 U
RM 124 14-S I U 50 U 10 U 20 U 10 U 10 U/E

RM 141 15-S I U 50 U 10 U 20 U 10 U 10 U

enthos Reference Values ER-L' I na*_ _a.* na a** na*

Ontario- na** na* 7 na** na** 30
NY State' I nast na** na** na** na**

U.S. EPA' na** na** na** na** Da"* na''
Wildlife Reference Values3 I na** na** na na* na**

Human Health Reference Valuesa 0.59 0.01 na** na** na** na**

S - Sediment sample RM = River mile J = Value detected belownominal delection limit.
U = Compound was not detected. The value given is the lower quantification limitL B Estimated value based on QA evaluation.
* = TOC-normalized data presented only when a compound is detectd. = Reference level not available.
* Effect Range-Low (ER-L) values from Long and Morgan\(1990) forthe adverse effects onbenthic organisms.

Ontariovalues arm fn the Provincial Sediment Quality Guidelines (Persaud et al. 1993) forthe protection oftetithie organisms.
Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the protection of benthic organisms.

' Referencevalues are fromthe US. EPAdraft edimeet criteria (1991).
New York State draft criteria for the protection of wildlife (Newels and Sinnott 1993).

o New York State draft criteria for the protection ofohuman health (Newell and Sinnot 1993).
Note: Shaded arms indicate those detected mcntaeAtions that exceeded the lowest appropriate reference levl for potential adverse effects on benthic organisms

orwildlife. Referenee values for potential effects on human healthare providedfor comparison as well.



TABLE C-7. PESTICDES AND PCBs IN SEDIMENTS

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 6 of 6)

Aroclor 1254 Aroclor 1260 Total PCBs

Norm.* Norm.* Norns.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone.

Mile Number (ug/kg) (uglg C) (plgkg) (Sg/g C) (ag/kg) (pg/g C)

RM 14 1-S 10 U 10 U 70 U

RM 21 2-S 10 U 10 U 70 U

RM 23 3-S 10 U 10 U 70 U

RM 26 4-S 10 U 10 U 70 U

RM 29 5-S 10 U 10 U 70 U

RM 36 6-S 10 U 10 U 70 U

RM 59 7-S 10 U 10 U 70 U

RM 68 8-S 10 U 10 U 11

RM 81 9-1-S 10 U 10 U 70 U

RM 81 9-2-S 10 U 10 U 72 .

RM 81 9-3-S 10 U 10 U 70 U

,RM 88 10-S 10 U 10 U 70 U

RM 90 11-S 10 U 10 U 70 U

-.! RM 95 12-S 10 U 10 U 70 U

RM 120 13-S 10 U 10 U 70 U

RM 124 14-S 10 U 10 U 70 U

RM 141 15-S 10 U 10 U 70 U

Benthos Reference Values ER-L' na* na** 50

Ontario° 60 5 70

NY State' na** nat* 1.4

U.S. EPA
2

na" na** na 

Wildlife Reference Values
3

na* na** 0.0008

:uman Health Reference Valuesr, na** na** na**

S = Sediment sample RM = River mile J = Value detected below nominal detection limit

U = Compound was not detected. The value given is the lower quantification limit E = Estimated value based on QAevaluation.

' = TOC-nonnalized data presented only when a compound is detected = Reference level not available.

Effect Range-Low (ER-L) values from Long and Morgan (1990) for the adverse effects on benthic organisms.
' Ontario values are from the Provincial Sediment Quality Guidelines (Pesaud et al. 1993) forthe protection of bentisic organisms.

'Reference values are fromthe New York State draft sediment criteria (Newell and Sinnott 1993) forthe protection oflienthic organisms.

I Reference values are from the U. S. EPA draft sediment criteria (199 1).

New York State draft criteria forstheprotection ofwildlifb (Newell and Sinnott 1993).

n New York State draft criteria for theprotection of human health (Neowell and Sinnott 1993).

Note: Shaded areas indicate those detected concentrations tsat exceeded the lowest appropriate reference level for potential adverse effects on benthic organisms

or wildlife. Reference values for potential effects on huan health are provided for comparison as well.



TABLE C-S. DIOXINS AND FURANS IN SEDIMENT (page 1 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

DIOXINS

2378-TCDD 12378-PeCDD 12347S-HxCDD 123678-HxCDD 123789-HIxCDD 1234678-HpCDD
TOC TOC TOC TOC TOC TOC

Norm.* Norm.,* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Con& Cone. Cone.
Mile Number (nglkg) (ng/g C) (ngpkg) (ng/g C) (ng/kg) (ng/p C) (ng/kg) (ng/g C) (ng/kg) (ng/g C) (ng/kg) (ng/g C)

RM 14 1-S 0.6 U/E 1.0 U/B 1.2 U/E 1.7 U/E 1.5 U/E 0.9 U/E
RM 21 2-S 0,4 U/B 0.5 U/E 0.5 U/E 0.8 U/E 0.6 U/B 3.3 UIE
RM 23 3-S 0.3 UIE 0.5 U/E 0.8 U/E 0.8 U/E 0.9 U/B 1.8 U/E
RM 26 4-S 0.4 UWB 0.6 U/E 1.6 U/B 2.1 U/E 2.1 U/E 2.7 UIE
RM 29 5-S 037 U/E 0.8 U/E 0.9 UE 1.3 U/E 1.2 U/H 4.5 UIE
RM 36 6-S 0.3 U/B 1.1 U/B 0.4 UrE 0.7 U/E 0.5 U/E 2.3 UIB
RM 59 7-S 1.4 U/B 0.9 E/B 0.8 U/E 1.4 U/E 1.0 U/E 4.7 U/E
RM 68 8-S 0.6 U/E 0.8 U/E 0.5 U/E 1.0 U/E 0.6 U/B 1.9 U/E
RM S1 9-1-4 0.7 U/E 1.1 U/E 1.9 U/E 3.1 U/E 2.4 U/B 2.9 U/F
ERM S 9-2-S 1.0 U/E 0.9 U/E 1.5 U/E 1.7 U/E 1.9 U/E 10.2 UIE
ERM B 9-3-4 0.8 UIE 0.1 U/E 1.0 U/E 1.7 U/B 1.3 U/E 4.9 U/E
EM 88 10-S 0.7 U/E 0.4 U/E 0.6 U/E 0.9 U/E 0.7 U/I 5.0 0.2
RM 90 11-4 0.4 U/E 0.6 U/E 1.1 U/E 1.4 UIE 1.3 U/E 6.9 U/E

sx | RM 95 12-S 0.4 U/B 1.0 U/E 0.8 U/E 1.1 U/E 1.0 U/E 3.5 U/E
| RM 120 13-S 0.5 UIB 0.7 U/E 0.7 U/E 1.1 U/B 0.9 U/E 3.1 U/B

RM 124 14-S 0.4 U/E 0.9 EU/ 1.2 U/E 1.8 U/E 1.5 U/E 3.3 UIE
RM 141 15-4 0.4 UIE 0.8 U/E 0.6 U/E 1.1 U/B 0.8 U/E 4.3 U/B

enthos Reference Valuesa na *a** na ** na n* - a *n **
Ildlfe ReferenceValues0 0.2 na **nao ** oa ** na ** na **

uman Health Reference Values
1

10 na *n ***n **n ***n *r*

S = Sediment sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification linit
E = Estimated value.
Ufi = Compound was not detected due to blank contanination.
t = TOC-nonnalized value only given when a compound is detected.
** = Sediment criteria forNew Yolk state 1993 (draft) not available.

Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) forthe protection of benthic organisms.
o New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).

New York State draft criteria forthe protection of hman health (Newell and Sinnott 1993).
Toxicity Equivalency Concentrations calculated using Baones et al. (1989).

'Toxicity Equivalency Concentration calculations assumes that the concentration for undetected compounds is equal to halfthe lower detection, limit
3 Toxicity Equivalency Concentration caleslatisn assumes that the concentration for undeteced compounds is equal to zero.



TABLE C-4. DIOXINS AND FURANS IN SEDIMENT (page 2 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

DIOXINS (cont.) FURANS

OCDD 2378-TCDF 12378-PeCDF 23478-PeCDF 123478-HxCDF 123678-HxCDF
TOO TOO TOC TOC TOO TOO

Norm.* Norm.* Nocm.* Norm.* Norm.* Norn.*
River Sample Cone. Cone. Cone. Cone. Cone, Cone. Cone. Cone. Cone. Cone. Cine. Cone.
Mile Number (ngtkg) (ng/g C) (ng/kg) (ng/g C) (ngpkg) (ng/g C) (ngtkg) (ng/g C) (ng/kg) (ng/g C) (ng/kg) (ng/g C)

RM14 1-S 13.2 0.6 0.6 U/E 1.0 U/E 1.0 U/BE 2.1 U/E 1.9 U/E
, RM 21 2-S 7.7 UIE 0.6 U/E 0.3 U/B 0.3 U/E 0.8 U/E 0.7 U/B
RM 23 3-S 4.5 U/I 0.6 U/E 0.4 U/E 0.4 U/E 0.9 U/E 0.9 UWE
RM 26 4-5 10.4 0.7 0.6 U/E 0.6 U/E 0.5 U/E 0.9 U/E 0.8 U/B
RM 29 5-S 11.9 0.8 1.1 U/E 0.7 U/E 0.5 U/E 1.1 U/E 1.0 U/E
RM 36 6-S 6.9 U/B 0.6 U/E 0.6 UIE 0.5 U/E 1.0 U/E 1.0 U/E
RM 59 7-S 15.2 1.4 1.3 U/E 1.1 U/E 1.3 U/B 1.1 U/E 1.1 U/E
RM 68 8-S 7.4 U/B. 0.9 U/E 0.8 U/E 0.8 U/E 1.0 U/E 0.9 U/E
RM / 1 9-1-S 8.0 U/E 0.7 U/E 0.5 U/E 0.6 U/B 1.4 U/E 1.3 U/B
RM S1 9-2-S 53.4 U/B 1.8 U/E 1.1 U/E 1.2 U/B 1.6 U/E 1.4 U/B
RM 81 9-3-5 19.5 U/B 1.0 U/E 0.6 U/E 0.7 U/E 1.1 U/E 1.1 U/B
RM 88 10-S 52.5 2.0 0.6 U/E 0.6 U/E 0.6 U/B 1.2 U/E 1.1 U/B

n RM 90 11-S 46.9 U/B 0.7 U/E 0.4 U/E 0.5 U/E 1.1 U/E 1.1 U/E
. BARM 95 12-S 9.7 U/E 0.9 U/E 0.6 U/E 0.6 U/E 1.5 U/E 1.4 U/B

RM 120 13-S 8.0 U/E 1.0 UtE 0.9 U/E 1.0 U/E 1.3 U/E 1.1 U/B
RM 124 14-S 12.7 0.3 E 0.9 U/E 0.7 U/E 0.7 U/E 1.3 U/E 1.2 U/B
RM 141 15-S 34.7 3.7 E 0.9 U/E 0.8 U/E 1.0 U/E 1.5 U/E 1.5 U/E

Benthos Reference Values' ** na ** na * na * na *na
Wildlife Reference Values' na *na ** ' na *t na ** na** 'na*
Human Health Reference Values' na ** n**n ***a na ** n ** a*

S = Sedunent sarnple
RM=BRivermile
U = Compound was not detected. The value given / Bhe lower quantification limit
E Estimated value.
U/B = Compound was not detected due to blank contamination.

TOC-normalized value only given when a compound is detected.
= Sediment criteria for New York state 1993 (draft) not available.

* Reference values are fromhetNew York State draft srdiment criteria (Newell and Sinnott 1993) fortheprotectionofbenthic organisms.
° New York State draft criteria forthe protection of'wildlife (Newell and Sisnott 1993).

New York State draft criteria for the protection ofhuman health (Newell and Sinnott 1993).
Toxicity Equivalency Concentrations calculated using Barnes at al, (1939).
Toxicity Equivalency Concentration calculations assumesthatthe concetrationfor umdetected compounds is equal to halfthe lowerdetection limit

o Toxicity Equivalency Concentration calculation assumes that the concentration for undetected compounds is equal to zero.



TABLE C-S. DIOXINS AND FURANS IN SEDIMENT (page 3 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

__FURANS (cont.)

123789-HxCDF 234678-HxCDF 1234678-HpCDF 12347S9-HpCDF OCDF
TOC TOO TOO TOC TOO

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (ngtkg) (ng/g C) (ng/kg) (ng/g C) (nglkg) (ng/g C) (ng/kg) (ng/g C) (ng/kg) (ng/g C)

RM 14 I-S 2.7 U/E 2.3 U/B 7.1 U/E 1.9 U/B 3.5 U/f
RM 21 2-S 1.0 U/B 0.8 U/E 0.5 U/E 0.7 UIE 0.6 U/E
RM 23 3-S 1.2 U/E 1.0 U/E 0.8 IU/E 1.0 U/B 0.4 U/E
RM 26 4-S 1.2 U/E 0.9 - U/E 1.3 U/E 1.7 U/B 1.1 U/E
RM 29 5-S 1.5 U/B 1.2 U/E 1.3 U/B 1.9 U/B 1.6 U/E
RM 36 6-S 1.3 U/B 1.2 U/E 0.9 U/B 1.2 U/B 0.5 U/E
RM 59 7-S 1.5 U/E 1.3 U/B 1.5 U/B 2.1 U/B 1.7 U/E
RM 6S 8-S 1.5 U/B 1.1 U/E 0.9 U/B 1.2 U/B 0.9 U/E
kM 81 9-1-S 1.8 U/E 1.5 U/B 1.1 U/B 1.5 U/B 0.7 U/E
RM 81 9-2-S 1.6 U/B 1.5 U/B 2.1 U/B 2.8 U/B 4.3 U/E
RM S1 9-3-S 1.8 U/B 1.3 U/B 1.5 U/B 2.3 U/B 2.4 U/B
RM 8S 10-S 2.1 U/E 1.3 U/E 2.2 U/B 3.0 U/B 1.7 U/E
RM go Il-S 1.7 U/E 1.2 U/B 1.9 U/B 0.3 U/B 4.0 U/E
RM 95 12-S 1.9 U/E 1.6 U/E 1.1 U/B 1.6 U/B 1.0 U

RM 120 13-S 1.6 U/E 1.3 U/B 1.1 U/B 1.9 U/B 1.1 U/B
RM 124 14-S 2.2 U/E 1.8 U/E 1.1 U/E 1.9 U/B 1.6 U/E
RM 141 15-S 2.2 U/E 1.8 UtE 1.5 U/B 2.2 U/E 3.5 U/E

Benthos Reference Valuesa na * na * na ** na **

jAildlife Reference Values
0

na* na **na ** **na **
Human Health Reference Values' na ** **na **a **na **

S = Sediment unple
RM - River mile
U = Compound was not detected. Th value given is the lower quantificatien limit
E Estimated value.
U/B = Compound was not detected due to blank contamination.
* = TOC-normalized value only given when a compound is detected.
- = Sediment criteria forNew York stalt 1993 (draft) nat available.
* Reference values are from the New York State draft sedimert criteria (Newell and Simnott 1993) forthe protection of berithic organisms
o New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).
'New York State draft criteria forthe protection of human health (Newell and Sinnolt 1993).
2 Toxicity Equivalency Concentrations calmulated using Barnes et al. (1989).

ToxicityEquivalency Concentration calculations assunsesthatthe concentrtion for undetected cmpoands is equaltohalfthe lowerdetection limit
a Toxicity Equivalency Concentration calculations assumes that the concentration for undetected eompotnds is equal to zero.



TABLE C4. DIOXINS AND FURANS IN SEDIMENT (page 4 of 4)

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

2,3,7,8-TCDD Toxicity Equivalency ConCentrations
2

TOC TOC
TECs

3
Norm. TECHA Norm.

River Sample TECs
3 TECsO |

Mile Number (ng/kg) (pg/g C) (rng/kg) (jgig C) |

RM 14 1-S 1.5895 0.00008 0.0132 0.0000006

RM 21 2-S 0.7269 0.00004 0 0

RM 23 3-S 0.7621 0.00006 0 0

RM 26 4-5 1.0395 0.00007 0.0104 0.0000007

RM 29 5-5 1.2087 0.00008 0.0119 0.0000008

RM 36 6-S 0.9257 0.00003 0 0 |

RM 59 7-S 1.8101 0.00016 0.0152 0.0000014

RM 68 8-S 1.1192 0.00005 0 0

RM 81 9-1-S 1.5244 0.00005 0 0

RM 81 9-2-S 1.8069 0.00006 0 0

RM 81 9-3-S 1.3595 0.00004 0 0

tRM 88 10-S 1.1694 0.00004 01025 0.0000039

oo RM 90 Il-S 1.0360 0.00016 0 0

RM 95 12-S 1.1614 0.00006 0 0

RM 120 13-S 1.1826 0.00008 0 0

RM 124 14-S 1.2575 0.00003 0.0127 0.0000003

RM 141 15-S 1.2665 0.00013 0.0347 0.0000037

Benthos Reference Values' aal*l** nt**

Wildlife Reference Values
0 0,0002 0.0002

Human Health Reference Values' 0,01 0.01

S = Sediment sample
RM River mile
U = Compound was not detected. The value given is the lower quantification limit
E Estimatedvalue.
U/B = Compound was not detected due to blank contamination.

=TOC-nonmalized value only given when acoumpound is detected,
*0 = Sediment criteria for New York state 1993 (draft) not-available.

Reference values are from tbe New York State draft sedirment criteria (Newel and Sinnor 1993) for the protection of bentLic organisms.
New York State draft criteria for the protection ofwildlife (Newell and Sinmott 1993).

'New York State draft critcria for the protection of human health (Newell and Sinnoft 1993).
Toxicity Equivalency Concentrations calculated using Barnes et al. (1989).
Toxdcity Equivalency Concentration calculations assumes thatthe concentration for undetected compounds is equal to halfthe lower detection limit

a Toaicity Equivalency Concentration calculations assumes that the concentration for undetected compounds is equal to zero.



TABLE C-9. POLYBUTYL TINS IN SEDIMENT
- LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLY-BUTYL TINS
n-Butyltin tichloride di-n-Butyltin dichloride tri-n-Butyltin chloride

TOC TOC TOC
Norm. * Norm. * Norm.

River Sample Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pg Sn/kg) (pg Sn/g C) (ug Sn/kg) (pg Sn/g C) (pg Sn/kg) (pg Sn/g C)

RM14 1-5 7.2 0.8 P 2.6 U 3.2 U
RM 21 2-S 1.7 U 2.6 U 4.0 0.2 P
RM 23 3-S 8.5 0.7 7.2 0.6 13.6 1.0
RM 26 4-S 8.1 0.5 6.6 0.4 P 12.8 0.9 P
RM 29 5-S 14.5 1.0 12.4 0.8 34.4 2.3
RM36 6-S 6.8 0.2 2.6 U 6.4 0.2
RM 59 7-S 5.1 0.5 2.6 U 3.2 U
RM 68 8-S 3.4 U/B 4.6 0.2 7.2 0.3
RM S1 9-1-S 1.7 U 2.6 U 3.2 U
RM 81 9-2-S 1.7 U 2.6 U 3.2 U
RM 81 9-3-S 1.7 U 2.6 U 7.2 0.2
RM 88 10-S 3.0 U/B/E 2.6 U/E 4.8 0.2 E
RIM 90 11-S 1.7 U 2.6 U 4.0 0.6
RM95 12-S 1.7 U 2.6 U 6.4 0.4 P
RM 120 13-S 1.7 U 2.6 U 2.4 0.2 P
RM124 14-S 1.7 U 2.6 U 3.2 U
RM 141 15-S 1.7 U 2.6 U 4.8 0.5

Effects-based Reference Levels n**n **na na **

Note: Sediment data are reported on a dry-weight basis.

S Sediment sample.
U = Compound was not detected. Value given is the lower quantification limit.
U/B = Undetected due to blank contamination.
P = Concentration difference between two columns greater than 25 percent.
B = Estimated value.
RM = River mile.

* TOC-normalized data given when compound is detected.
** Effects-based reference level not available.
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TABLE C-10. RADIONUCLIDES IN SEDIMENT
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

RADIONUCLIDES

River Sample Plutonium 239/240 Plutonium 238 Americium 241 Cobalt 60 Cesium 137 Europium 152 Europium 154 F-uropium 155

Mile Number (pCitg) error LLD (pCi/g) error LLD (pCi/g) error LLD (pCi/g) error LLD (pCi/g) error LLD (pCi/g) LLD (pCilg) LLD (pCi/g) LLD

RM 14 1-S 0.007 ±0.006 0.005 0.001 U ±0.001 0.014 -0.003 U ±0.007 0.012 U 0.02 0.071 ±0.010 0.02 U 0.20 U 0.20 U 0.05
RM 21 2-S 0.004 U ±0.004 0.004 -0.001 U ±0.004 0.009 0.000 U ±0.006 0.013 U 0.02 0.053 ±0.008 0.02 U 0.20 U 0.20 U 0.05
RM 23 3-S 0.001 U ±0.003 0.004 -0.001 U ±0.004 0.008 -0.002 U ±0.010 0.018 U 0.02 0.065 ±0.009 0.02 U 0.20 U 0.20 U 0.05

RM 26 4-S 0.004 ±0.004 0.003 -0.001 U ±0.005 0.010 -0.010 U ±0.010 0.02 U 0.02 0.083 ±0.010 0.02 U 0.20 U 0.20 U 0.05

RM -29 5-S 0.003 U ±0.003 0.003 0.000 U ±0.004 0.008 0.000 U ±0.008 0.016 U 0.02 0.078 ±0.010 0.02 U 0.20 U 0.20 U 0.05

RM 36 6-S 0.009 ±0.005 0.005 0.002 U ±0.006 0.010 -0.003 U ±0.007 0.013 U 0.02 0.110 ±0.010 0.02 U 0.20 U 0.20 U 0.05

RM 59 7-S 0.001 U ±0,003 0.004 -0.001 U ±0.004 0.008 -0.008 U ±0.006 0.012 U 0.02 0.050 ±0.009 0.02 U 0.20 U 0.20 U 0.05

RM 68 8-S 0.007 ±0.005 0.003 0.000 U ±0.006 0.011 0.003 U ±0.010 0.016 0.022 ±0.008 0.02 0.155 ±0.016 0.02 U 0.20 U 0.20 U 0.05
RM 81 9-1-S 0.007 ±0.004 0.004 -0.002 U ±0.004 0.009 -0.006 U ±0.005 0.011 U 0.02 0.164 ±0.015 0.02 U 0.20 U 0.20 U 0.05

RM 81 9-2-S 0.003 U ±0.003 0.004 0.001 U ±0.004 0.007 -0.003 U ±0.011 0.019 U 0.02 0.174 ±0.015 0.02 U 0.20 U 0.20 U 0.05

RM 81 9-3-S 0.005 ±0.004 0.004 -0.001 U ±0.004 0.007 -0.006 U ±0.010 0.019 U 0.02 0.165 ±0.014 0.02 U 0.20 U 0.20 U 0.05

RM 88 10-S 0.004 ±0.004 0.003 0.005 U ±0.006 0.009 -0.004 U ±0.009 0.017 U 0.02 0.094 ±0.010 0.02 U 0.20 U 0.20 U 0.05

RM 90 1I-S 0.001 U ±0.002 0.003 -0.001 U ±0.005 0.010 0.000 U ±0.010 0.016 U 0.02 0.081 ±0.012 0.02 U 0.20 U 0.20 U 0.05

RM 95 12-S 0.010 ±0.005 0.003 -0.001 U ±0.004 0.009 -0.008 U ±0.008 0.015 U 0.02 0.176 ±0.015 0.02 U 0.20 U 0.20 U 0.05

RM 120 13-S 0.002 U ±0.003 0.004 -0.004 U ±0.004 0.008 -0.002 U ±0.012 0.021 U 0.02 0.082 ±0.010 0.02 U 0.20 U 0.20 U 0.05

o RM 124 14-S 0.003 U ±0.004 0.005 40.001 U- ±0.004 0.008 0.001 U ±0.009 0.014 0.012 ±0.006 0.02 0.119 ±0.012 0.02 U. 0.20 U 0.20 U 0.05

.. RM 141 15-S 0.005 U ±0.007 0.009 40.002 U ±0.006 0.012 0.069 ±0.028 0.026 0.019 ±0.005 0.02 0.143 ±0:013 0.02 U 0.20 U 0.20 U 0.05

RM 141 15-S-IR' -0.006 U ±0.013 0.026
RM 141 15-S-2R] -0.001 U ±0.013 0.024
Eifects-Based na* na* na* na* nna na* na*

Reference Levels

S = Sediment sample

RM = River mile

R= Results of reanalysis of sample 15-S for americium-241.

U = Compound was not detected. The value is the lower quantification limit.

LLD = Lower limit of detection.

* Effects-based reference levels are not available.
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TABLE D-1. CRAYFISH LIPID AND SIZE DATA
LOWER COLUMEBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

. Number of Average Minimum Maximum
River Sample Individuals in Percent Weight Weight Weight
Mile Number Latitude Longitude Composite Lipid (grams) (grams) (grams)

RM 21 2-CF 460 10' 36.7" 1230 41' 59.4" 15 1.6 59.0 29.9 91.4
Rid 23 3-CF 460 10' 29.4" 1230 39' 53.5" 19 2.0 42.3 19.2 85.3
RM 26 4-CF 460 12' 00.7" 1230 35' 11.3" 15 1.8 56.6 28.0 98.9
RM 29 5-CF 460 13' 25.6" 1230 33' 07.0" 21 0.8 39.3 16.8 95.9
RM 36 6-CF 460 13' 28.3" 1230 24' 04.4' 13 1.0 32.3 5.6 100.0
RM 59 7-CF 460 10' 11.3" 1230 04' 14.3" 15 0.8 33.0 16.1 51.1
RM 68 8-CF 460 03' 28.1" 1220 52' 05.8" 13 1.0 39.4 5.0 93.5
RM 81 9-CF 450 56' 14.2" 1220 47' 12.1" 15 1.2 33.5 14.2 64.3
RM 88 10-CF 450 49' 35.8" 1220 49' 56.0" 15 0.6 57.3 21.3 117.8.
RM 90 11-CF 450 49' 29.6" 1220 45' 31.2" 15 1.8 92.1 - 48.3 137.7
RM 95 12-CF 450 44' 25.6" 1220 46' 22.4" 12 2.0 43.2 14.6 79.2
RM 120 13-1-CF 450 34' 42.4" 1220 25' 16.1" 13 2.0 58.3 9.9 114.0
RM 120 13-2-CF 450 34' 42.4" 1220 25' 16.1" 13 1.4 59.0 32.9 115.8
RM 120 13-3-CF 450 34' 42.4" 1220 25' 16.1" 13 1.4 50.4 18.5 86.9
RM 124 14-CF 450 32' 50.8" 1220 20' 21.6" 8 2.2 47.1 21.8 77.4
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TABLE D-2. METALS IN CRAYFISH WHOLE-BODY COMPOSITES
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

METALS

Mrtiony [Asenic Barium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Zinc

River Sample. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (mg/kg) (mgtkg) (mg/kg) (mgikg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mgikg) (mg/kg)

RM 21 2-CF 0.012 0.036 U/E 31.5 0.047 0.079 E 29.3 0.148 E 0.065 0.56 0.045 E 0.103 32.3 E
RM 23 3-CF 0.012 U 0.036 U/E 31.0 0.043 0.055 31.1 0.108 E 0.049 U/B 0.83 0.036 U/E 0.057 E 28.5 E
RM 26 4-CF 0.012 U 0.036 U 38.5 0.037 0.056 21.8 0.145 E 0.029 0.10 U 0.036 U/E 0.070 30.2 E
RM 29 5-CF 0.011 U 0.033 U 8.5 0.029 0.035 20.9 0.174 E 0.048 0.24 0.033 U/E 0.062 31.4 E
RM 36 6-CF 0.012 U 0.036 U 31.2 0.027 0.089 22.3 0.113 E 0.044 0.10 U 0.036 EJ 0.028 E 35.5 E
RM 59 7-CF .0 012 U 0.036 U 47.2 0.038 0.089 24.2. 0.0% E 0.045 U/B 1.33 0.036 U 0.018 33.9 E
RM 68 8-CF 0.012 U 0.035 U 35.6 0.0004 U 0.088 14.9 0.174 E 0.081 0.29 0.035 U 0.004 U 31.9 E
RM 81 9-CF 0.015 U 0.046 U 24.4 0.042 0.095 18.5 0.168 E 0.055 0.64 E 0.046 U 0.043 E 83.3 E
RM 88 10-CF 0.015 0.036 36.9 0.027 0,093 15.9 0.124 E 0.039 0.36 0.047 E 0.057 33.6 E
RM 90 11-CF 0.012 U 0.036 U/E 11.1 0.021 0.077 24.7 0.048 U/B 0.029 1.23 0.036 U/E 0.025 37.8 E
RM 95 12-CF 0.012 U 0.036 U 33.5 0.053 0.090 21.8 0.163 E 0.032 0.68 0.036 U/E 0.091 35.2 E
RM 120 13-1-CF 0.014 0.035 U/E 31.5 0.026 0.063 20.0 0.114 E 0.045 0.69 0.035 U/E 0.035 31.2 E
RM 120 13-2-CF 0.018 0.038 U/E 32.3 0.030 0.066 18.1 0.141 E 0.050 0.40 0.038 U/E 0.035 E 24.6 E
RM 120 13-3-CF 0.013 0.035 U/E 29.0 0.033 0.074 20.1 0.148 E 0.034 0.53 0.035 U/E 0.053 31.4 E
RM 124 14-CF 0.017 0.036 U/E 27.6 0.051 0.063 21.8 0.444 E 0.052 0.46 0.044 E 0.054 5S.7 E

1 ildlife Reference Value' na* na* naa na5 na* na* na* na* na* n a na* na*

Note: All concentrations arm reported on a wet weight basis.

CF Crayfish sample
RM River mile
U = Compound was undetected. Value given is the lower quantification limit.
E = Estimated value
U/B = Undetected due to blank contamination.
* = Refcrence value-not available.

Wildlife reference value from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page I of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS

Phenol 2-Methylphenol 4-Methylphenol 2.4-Dimnethylphenol Pentachlorophenol

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Conc. Cone, Cone. Cone. Cone. Cone.
Mile Number (g/kg) (pg/g lipid) (uglkg) (jsglg lipid) (pg/kg) (jsg/g lipid) (gg/kg) (.ugfg lipid) (pg/kg) (pg/g lipid)

RM 21 2-CF 94 U 94 U 94 U 94 U 470 U

RM 23 3-CF 94 U 94. U 94 U 94 U 470 U

RM 26 4-CF 94 U 94 U 94 U 94 U 470 U

RM 29 5-CF 530 66.3 94 U 94 U 94 U 470 -U
RM 36 6-CF 690 69.0 96 U 96 U 96 U 480 . U
RM 59 7-CF 240 30.0 99 U 99 U 99 U 500 U
RM 6S 8-CF 99 U 99 U 99 U 99 U 500 U

RM 81 9-CF 130 10.8 96 U 56 4.7 J/M 96 U 480 U
RM 88 10-CF 100 16.7 93 U 93 U 93 U 460 U
RM 90 11-CF 98 U 98 U 98 U 98 U 490 U
RM 95 12-CF 95 U 95 U 95 U 95 U 470 U

RM 120 13-1-CF 99 U 99 U 99 U 99 U 490 U

RM 120 13-2-CF 98 U 98 . U 98 U 98 U 490 U
RMl20 13-3-CF 98 U 98 U 98 U 98 U 490 U
RM124 14-CF 99 U 99 U 99 U 99 U 500 U

.. tidlife Reference Level' na u na ** na **n. na *,

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was notdetected. Value given is the lower.quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E = Estimated value.

= Lipid-normalized value presented only when a compound is detected.
= Wildlife reference level not available,

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 2 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS (coat.)

2-Chlorophenol 2,4-Dichlorophenol 4-Chloro-3-methylphenol 2,4-Dinitrophenol 2-Nitrophenol
Norm.* Norm.* Norm.t Norm.* Norm.*

Rivcr Sample Cone. Cone. Cone. Conc Cone. Cone. Cone. Cone. Cone. Conc.
Mile Number (pg/kg) (pg/g lipid) (,g/kg) (pug/g lipid) (pg/kg) (ig/g lipid) (pg/kg) (p~gfg lipid) (Lg/kg) (uglg lipid)

RM 21 2-CF 94 U 280 U 190 U 470 U 470 U
RM 23 3-CF 94 U 280 U 190 U 470 U 470 U
RM 26 4-CF 94 U 280 U 190 U 470 U 470 U
RM 29 5-CF 94 U 280 U 190 U 470 U 470 U
RM 36 6-CF 96 U 290 U 190 U 480 U 480 U
RM 59 7-CF 99 U 300 U 200 U 500 U 500 U
RM 68 8-CF 99 U 300 U 200 U 500 U 500 U
RM 81 9-CF 96 U 290 U 190 U -480 U 480 U
RM 8 10-CF 93 U 280 U 190 U 460 U 460 U
RM 90 I-CF 98 U 290 U 200 U 490 U 490 U
RM 95 12-CF 95 U 280 U 190 *U 470 U 470 U
RM 120 13-1-CF 99 U 300 U 200 U 490 U 490 U
1M 120 13-2-CF 98. U 290 U 200 U 490 U 490 U

RM 120 13-3-CF 98 U 290 U 200 U 490 U 490 U
w9 RM 124 14-CF 99 U 300 U 200 U 500 U 500 U

WildfifeReferenceLevel' at na t
na na ** Da_ _ _

Notc: All concentrations are reported on a wet weight basis.

CF = Crayfish sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
1 = Estimated value Iess than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E = Estimated value.
* = Lipid-normalized value presented only when a compound is detected.
** Wildlife reference level not available,

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 3 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS (cont.) IHALOGENATED ETHERS

4-Nitrophenol 2,4,5-Trichlorophenol 2,4,6-Trichlorophenol 4,6-Dinitro-2-methylphenol bis(2-Chloroethyl)ether
Norm.* Norm.* Norm.t Norm.* Norm.*

River Sample Conc. Conc. Conc. Conc. Conc. Cono. Conc. Conc. Cone. Cone.
Mile Number (gg/kg) (pugg lipid) (pug/kg) (psg/g lipid) (ug/kg) (gg/g lipid) (Izg/kg) (pg/g lipid) (pug/kg) (pg/g lipid)

RM 21 2-CF 470 U U 470 U 470 U 940 U 94 U
RM 23 3-CF 470 U 470 U 470 U 940 U 94 U
RM 26 4-CF 470 U 470 U 470 U 940 U 94 U
RM 29 5-CF 470 U 470 U 470 U 940 U 94 U
RM 36 6-CF 480 U 480 U 480 U 960 U 96 U
RM 59 7-CF 500 U 500 U 500 U 990 U 99 U
RM 68 S-CF 500 U 500 U 500 U 990 U 9.9 U
RM 81 9-CF 480 U 480 U 480 U 960 U 96 U
RM 88 10-CF 460 U 460 U 460 U 930 U 93 U

-M 90 11-CF 490 U 490 U 490 U 980 U 98 U
RM 95 12-CF 470 U 470 U 470 U 950 U 95 U

RM 120 13-1-CF 490 U 490 U 490 U 990 U 99 U
RM 120 13-2-CF 490 U 490 U 490 U 980 U 98 U

t R M 120 13-3-CF 490 U 490 U 490 U 980 U 98 U
6 RM 124 14-CF S00 U 500 U 500 U 990 U 99 U
w Wildlife Reference Level' a * na * na ** na * na **

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E = Estimated value.
* = Lipid-normalized value presented only when a compound is detected.

= Wildlife reference level not available.
I Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 4 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

HALOGENATED ETHERS (cont.)

bis(2-Chloroethoxy)methane 4-Bromophenyl-phenylether 4-Chlorophenyl-phenylether 2,2.-Oxybi(l-chloropropane)
Norm.* Norm.* Norm.* Norm.*

- River Sample Cone. Cone. Cone. Cone. Cone. Conc. Cone, Cone.
Mile Number (pg/kg) (pLgfg lipid) (ag/kg) (pgtg lipid) (pg/kg) (pg/g lipid) (pg/kg) (pglg lipid)

RM 21 2-CF 94 U 94 U 94. U 94 U
RM 23 3-CF 94 U 94 U 94 U 94 U
RM 26 4-CF 94 U 94 U 94 U 94 U
RM 29 5-CF 94 U 94 U 94 U 94 U
RM 36 6-CF 96 U 96 U 96 U 96 U
PM 59 7-CF 99 U 99 U 99 U 99 U
RM 69 8-CF 99 U 99 U 99 U 99 U
RM St 9-CF 96 U 96 U 96 U 96 U
RM 8S 10-CF 93 U 93 U 93 U 93 U
RM90 lI-CF 98 U 98 U 98 U 98 U
RM 95 12-CF 95 U 95 U 95 U 95 U

RM 120 13-1-CF 99 U 99 U 99 U 99 U
RMK 20 13-2-CF 98 U 98 U 98 U 98 U

.RM 120 13-3-CF 98 U 98 U 98 U 98 U
w 1RM 124 14-CF 99 U 99 U 99 U 99 U
.. tidlife Reference Level' na ** 'n na **n

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E = Estimated value.
* = Lipid-normalized value presented only when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 5 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

NITROAROMATICS
2,4-Dinitrotoluene 2,6-Dinitrotoluene Nitrobenzene 2-Nitroaniline 3-Nitroaniline

Norm.* Norn.* Norm.* Norm.* Norm."
River Sample Cone. Cone. Conc. Cone. Cone. Conc. Cone. Cone. Conc. Cone.
Mile Number (pAgkg) (ug/g lipid) (Ipg/kg) (pgig lipid) (pglkg) (0g/g lipid) (pglkg) (pg/g lipid) (pg/kg) (pglg lipid)

RM 21 2-CF 470 U 470 U 94 U 470 U 470 U
RM 23 3-CF 470 U 470 U 94 U 470 U 470 U
RM 26 4-CF 470 U 470 U 94 U 470 U 470 U
RM 29 5-CF 470 U 470 U 94 U 470 U 470 U
RM 36 6-CF 480 U 480 U 96 U 480 U 480 U
RM 59 7-CF 500 U 500 U 99 U 500 U 500 U
RM 68 8-CF 500 U 500 U 99 U 500 U 500 U
RM 81 9-CF 480 U 480 U 96 U 480 U 480 U
RM 88 10-CF 460 U 460 U 93 U 460 U 460 U
RM 90 II-CF 490 U 490 U 98 U 490 U 490 U
RM 95 12-CF 470 U 470 U 95 U 470 U 470 U

RM 120 13-1-CF 490 U 490 U 99 U 490 UI 490 U
RM120 13-2-CF 490 U 490 U 98 U 490 U 490 U
RM 120 13-3-CF 490 U 490 U 98 U 490 U 490 U

i RM 124 14-CF 500 U 500 U 99 U 500 U 500 U
US Wildlife Reference Level' na ** na a"* na **na

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
PM River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = UndetectM due to blank contamination.
E = Estimated value.

= Lipid-normalized value presented only when a compound is detected.
= Wildlife reference level not available.

' Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of flsh-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 6 of 13)
LOWER COLUblBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

NITROAROMATICS (cont.) POLYNUCLEAR AROMATIC HYDROCARBONS
4-Nitroaniline Aoenaphthene Acenaphthylene Anthracene Benzoa)anthracene

Norm.* Norm.' Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (jgtkg) (tgig lipid) (gg/kg) [sg/g lipid) (Ag/kg) (Ag/g lipid) (pg/kg) (jsg/g lipid) (jg/kg) (pg/g lipid)

RM 21 2-CF 470 U 9.4 U 9.4 U 9.4 U 9.4 U
RM 23 3-CF 470 U 9.4 U. 9.4 U 9.4 U 9.4 U
RM 26 4-CF 470 U 9.4 U 9.4 U 9.4 U 9.4 U
RM 29 5-CF 470 U 9.4 U 9.4 U 9.4 U 9.4 U
RM 36 6-CF 480 U 9.6 U 9.6 U 9.6 U 9.6 U
RM 59 7-CF 500 U 9,9 U 9.9 U 9.9 U 9.9 U
RM 68 8-CF 500 U 7.3 0.7 J 9.9 U 9.9 U 9.9 U
RM 81 9-CF 480 U 9.6 U 9.6 U 9.6 U 9.6 U
RM.88 10-CF 460 U 9.3 U 9.3 U 9.3 U 9.3 U
RM 90 I I-CF 490 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 95 12-CF 470 U 9.5 U 9.5 U 9.5 U 9.5 U

RM 120 13-1-CF 490 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 120 13-2-CF 490 . U 9.8 U 9.8 U 9.8 U 9.U
RM 120 13-3-CF 490 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 124 14-CF 500 U 9.9 U 9.9 U 9.9 U 9.9 U

V ildlife Reference Level' n ** n** na ** na 55 na **

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
J= Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E = Estimated value.

= Lipid-normalized value presented only when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 7 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cont.)

Benzo(b,k)fluoranthene Benzo(a)pyrene |Benzo(ghi)perylene Chrysene Dibenzo(a~h)anthracene
Norm.* Norm.* Norm,* Norm.A Norm.*

River Sample Conc. Cone. Cone. Conc. Cone. Cone. Conc. Conc. Conc. Cone.
Mile Number (pg/kg) (gg/g lipid) (pg/kg) (ggig lipid) (pg/kg) (ugig lipid) (g/kg) (ug/g lipid) (pglkg) (gg/g lipid)

| M 21 2-CF 9.4 U 9.4 U 9.4 U 9.4 U 9.4 U
RM 23 3-CF 9.4 U 9.4 U 9.4 U 9.4 U 9.4 U
RM 26 4-CF 9.4 U 9.4 U 9.4 U 9.4 U 9.4 U
RM 29 5-CF 9.4 U 9.4 U 9.4 U 9.4 U 9.4 U
RM 36 6-CF 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U
RM 59 7-CF 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 68 8-CF 9.9 U 9.9 U 9.9 U 9.9 U 9.9 . U
RM 81 9-CF 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U
RM 88 10CF 9.3 U 9.3 U 9.3 U 9.3 U 9.3 U

M 90 1I-CF 9.8 U 9.8 U 9.S U 9.8 U 9.8 U
RM 95 12-CF 9.5 U 9.5 U 9.5 U 9.5 U 9.5 U

RM 120 13-1-CF 9.9 - U 9.9 U 9.9 U 9.9 U 9.9 U
RM 120 13-2-CF 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 120 13-3-CF 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U

6. RM 124 14-CF 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
Wildlife Reference Level' na ** na *t na t na *s nas*

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
e = Estimated value.

= Lipid-normnalized value presented only when a compound is detected.
s* = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell at al. 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 8 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cout.)

Fluoranthene Fluorene Indeno(l 2,3-rd)pyrene Naphthalene Phenanthrene

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Conc. Cone. Cone. Cone. Cone. Cone. Conc. Cone. Conic.
Mile Number (tg/kg) (pg/g lipid) (pg/kg) (pg/g lipid) (pg/kg) (pg/g lipid) (pg/kg) (pg/g lipid) (pg/kg) (pglg lipid)

RM 21 2-CF 9.4 U 9.4 U 9.4 U 4.7 U/B 9.4 U
RM 23 3-CF 11.0 U 9.4 U 9A4 - U 7.5 U/B 9.4 U
RM 26 4-CF 9.4 U 9.4 U 9.4 U 15.0 0.g 9.4 U
RM 29 5-CF 9.4 U 9.4 U 9.4 U 17.0 2.1 9.4 U
RM 36 6-CF 9.6 U 9.6 U 9.6 U 13.0 1.3 9.6 U
RM59 7-CF 9.9 U 9.9 U 9.9 U 6.9 U/B 9.9 U
RM 6S 8-CF 9.9 U 5.3 0.5 J 9.9 U 6.4 U/B 7.7 0.8 7
RM 81 9-CF 9.6 U 9.6 U 9.6 U 57.0 4.8 9.6 U
RM 88 10-CF 9.3 U 9.3 U 9.3 U 12.0 2.0 9.3 U
RM 90 1I-CF 9.8 U 9.8 U 9.8 U 4.4 U/B 9.8 U
RM 95 12-CF 9.5 . U 9.5 U 9.5 U 9.5 0.5 9.5 U
RM 120 13-1-CF 9.9 U 9.9 U 9.9 U 9.9 U/B 9.9 U
RM 120 13-2-CF 10.0 U 9.8 U 9.8 U 9.8 UIB 9.8 U
RM 120 13-3-CF 9.8 U 9.8 U 9.8 U 9.8 U/B 9.8 U

Y RM124 14-CF 9.9 U 9.9 U 9.9 U 20.0 0.9 9.9 U
W ildlife Reference LevelP na *na ** na **

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower qtuantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B Undetected due to blank contamination.
E Estimated value.
* = Lipid-normalized value presented only when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 9 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cant.) NAPHTHALENES CHLORINATED BENZENES

Pyrene 2-Methylnaphthalene Dibenzofuran 2-Chloronaphthalene 1,3-Dichlorobenzene

Norm.* Norm.* - Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pg/kg) (pg/g lipid) (ug/kg) (gg/g lipid) (Ig/kg) (ug/g lipid) (ug/kg) (pg/g lipid) (jig/kg) (pglg lipid)

RM 21 2-CF 9.4 U 5.5 0.3 M. 9.4 U 94 U 94 U
RM 23 3-CF 9.4 U 7.4 0.4 M 9.4 U 94 U 94 U
RM 26 4-CF 9.4 U 14.0 0.8 9.4 U 94 U 94 U
RM 29 5-CF 9.4 U 20.0 2.5 9.4 U 94 U 94 U
RM 36 6-CF 9.6 U 12.0 1.2 9.6 U 96 U 96 U
RM 59 7-CF 9.9 U 7.7 1.0 9.9 U 99 U 99 U
RM 68 .8-CF 9.9 U 5.6 U/B 3.6 0.4 M 99 U 99 U
RM Bl 9-CF 9,6 U 16.0 1.3 9.6 U 96 .U 96 U
RM 88 10-CF 9.3 U 14.0 2.3 9.3 U 93 U 93 U
RM 90 1-CF 9.8 U 5.7 U/B 9,8 U 98 U 98 U
RM 95 12-CF 9.5 U 5.3 0.3 M 9.5 U 95 U 95 U

RM 120 13-1-CF 9.9 U 9.9 0.5 9.9 U 99 U 99 U
RM 120 13-2-CF 9.8 U 9.8 0.7 9.8 C U 98 U 98 U
RM 120 13-3-CF 9.S U 9.8 0.7 9,8 U 98 U 98 U
RM 124 14-CF 9.9 U 17.0 0.8 9.9 U 9 99 99 *U

8 Wldlife Reference Level' I na na a na na naT

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.

U/B = Undetected due to blank contamination.
E = Estimated value.

= Lipid-normalized value presented only when a compound is detected.
** = Wildlifereference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 10 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CHLORINATED BENZENES (eont.)

1 ,2-Dichlorobenzene 1 ,4-Dichlorobenzene 1,2,4-Trichlorobenzene Hexachlorobenzene Hexachlombutadiene

Norm.* Norm.* Normn. Norm.* Norm.*

River Sample Cone. Cone. Cone. Conc. Cone. Cone. Cone. Conc. Conc. Cone.

Mile Number (,ug/kg) (pg/g lipid) (ug/kg) (ug/g lipid) (pg/kg) (Aglg lipid) (pg/kg) (Ag/g lipid) (jig/kg) (ug/g lipid)

RM 21 2-CF 94 U 94 U 94 U 94 U 94 U

RM 23 3-CF 94 U 94 U 94 U 94 U 94 U

RM 26 4-CF 94 U 94 U 94 U 94 U 94 U

RM 29 5-CF 94 U 94 U 94 U 94 U 94 U

RM 36 6-CF 96 U 96 U 96 U 96 U 96 U
RM 59 7-CF 99 U 99 U 99 U 99 U 99 U
RM 68 8-CF 99 U 99 U 99 U 99 U 99 . U

RM 81 9-CF 96 U 96 U 96 U 96 U 96 U
RM 88 10-CF 93 U 93 U 93 U 93 U 93 U
RM90 11-CF 98 U 98 U 98 U 98 U 98 U
RM 95 12-CF 95 U 95 U 95 U 95 U 95 U

RM 120 13--CF 99 U 99 U 99 U 99 U 99 U

RM 120 13-2-CF 98 U 98 U 98 U 98 U 98 U
RM 120 13-3-CF 98 U 98 U 98 U 98 U 98 U
RM 124 14-CF 99 U 99 U 99 - U 99 U 99 U

o idlife Reference Levell na na ** 1300 na ** na *

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish sample
RM,= River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
UIB = Undetected due to blank contamination.
E = Estimated value.
* = Lipid-normalized value presented only when a compound is detected.
* = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al, 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 11 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CHLORINATED BENZENES (cont.) BENZIDINES PHTHALATE ESTERS

Hexachloroethane Hexaohlorocyclopentadiene 3,3'-Dichlorobenzidine Dimethyl phthalate Diethyl phthalate
Norm.* Norm.* Norm,* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone. Cone. Cone.
Mile Number (pg/kg) (pg/g lipid) (jg/kg) (pg/g lipid) (pg/kg) (jglg lipid) (pg/kg) (ug/g lipid) (pg/kg) (ptglg lipid)

RM 21 2-CF 94 U 470 U 470 U 94 U 94 U
RM 23 3-CF 94 U 470 U 470 U 94 U 94 U
RM 26 4-CF 94 U 470 U 470 U 94 U 94 U
RM 29 5-CF 94 U 470 U 470 U 94 U 94 U
RM 36 6-CF 96 U 480 U 480 U 96 U 96 U
RM 59 7-CF 99 U 500 U 500 U 99 U 99 U
RM 6S -CF 99 U 500 U 500 U 99 U 99 U
RM St 9-CF 96 U 480 U 480 U 96 U 96 U
RM 88 10-CF 93 U 460 U 460 .U 93 U 93 U
RM 90 11-CF 98 U 490 U 490 U 98 U 98 U
RM 95 12-CF 95 U 470 U 470 U/E 95 U 95 U

RM 120 13-1-CF 99 U 490 U 490 U 99 U 99 U
RM 120 13-2-CF 98 U 490 U 490 U 98 U 98 U
RM 120 13-3-CF 98 U 490 U 490 U 98 U 98 U
RM 124 14-CF 99 U 500 U 500 U 99 U 99 U

G~ hildife Referenee Level' na ** a n* na ** na** na **

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E = Estimated value.

= Lipid-normalized value presented only when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 12 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHTHALATE ESTERS (cont.)

Di-n-butyl phthalate Benzyl butyl phthalate bis(2-Ethyl-hexyl)phthalate Di-n-octyl phthalate

Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pg/kg) (ug/g lipid) (pg/kg) (juglg lipid) (juglkg) (yglg lipid) (jpg/kg) (pg/g lipid)

RM 21 2-CF 2200 U 4700 U 1000 U 94 U
RM 23 3-CF 2000 U 7400 U 970 U 94 U/E
RM 26 4-CF 840 U 4100 U 330 U 94 U
RM 29 5-CF 240 30 5200 U 320 U 94 U
RM 36 6-CF 660 _ U 4600 U 820 U 96 U
RM 59 7-CF- 830 U 2500 U 760 U 99 U
RM 68 8-CF 910 U 2300 U 660 U 99 U
RM Sl 9-CF 260 U 3000 U 640 U 96 U
RM 8S 10-CF 1400 U 5200 U 320 U 93 U
RM 90 11-CF 960 U 2200 U 290 U 98 U
RM95 12-CF 3100 U 7100 U/E 1100 UME 95 U/E

RM 120 13-1-CF 730 U 1900 U 110 U 99 U
RM120 13-2-CF 1100 U 2700 U 480 U 98 U
RM 120 13-3-CF 690 U 2100 U 98 U 98 U

G RM 124 14-CF 1400 U 2600. U 99 U 99 U
Wildlife Reference Level' na ** na ,* na *na **

Note: AU conccntrations are reported on a wet weight basis.

CF = Crayfish sample

RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E = Estimated value.

= Lipid-normalized value presented only when a compound is detected.
** = Wildlife reference level not available.

ildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 13 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

MISCELLANEOUS |

Carbazole Benzyl Alcohol Benzoic Acid Isophorone 4-Chloroaniline
Norm.* Norm.* Norm.* Norm.* Nonn.*

River Sample Cone. Cone. Conc. Cone. Cone. Cone. Cone. Cone. Cone. Conc.
Mile Number (ug/kg) (Aglg lipid) (jig/kg) (pg/g lipid) (jg/kg) (Ag/g lipid) (ug/kg) (pg/g lipid) (jig/kg) (pug/g lipid)

RM 21 2-CF 94 U 94 U 94 U 94 U 280 U
RM 23 3-CF 94 U 94 U 94 U 94 U 280 U
RM 26 4-CF 94 U 94 U 94 U 94 U 280 U
RM 29 5-CF 94 U 94 U 94 U 94 U 280 U
RM 36 6-CF 96 U .96 U 96 U 96 U 290 U
RM59 7-CF 99 U 99 U 99 U 99 U 300 U
RM 68 8-CF 99 U 99. U 99 U 99 U 300 U
RM S1 9-CF 96 U 59 4.9 JIM 96 U 96 U 290 U
RM 88 10-CF 93 U 93 U 93 U 93 U 280 U
RM 90 II-CF 98 U 68 3.8 J/M 98 U 98 U 290 U
RM 95 12-CF 95 U 95 U 95 U 95 U 280 U
RM120 13-1-CF 99 U 99 U 99 U 99 U 300 U
RM 120 13-2-CF 98 U 98 U 98 U 98 U 290 U
RM 120 13-3-CF 98 U 98 U 98 U 98 U 290 U
RM 124 14-CF 99 U 99 U 99 U 99 U 300 U

Wildlife RefereneeLevdell ** na * na - na* na

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E = Estimated value.
* = Lipid-normalized value presented only when a compound is detected.

= Wildlife reference level not available.
Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-4. PESTICIDES AND PCis IN CRAYFISH WHOLE-BODY COMPOSITES (page lof 7)
LOWER COLUMBIIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES
Alpha-BHC Beta-BHC Delta-BHC Lindane Heptachlor

Norm.* Norm.* Norm.* Nonn.* Norm.*
River Sample Cone. Cone. Conc. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (isgfkg) (uglg lipid) (jig/kg) (.g/g lipid) (Lg/kg) (g/g lipid) (pg/kg) (pg/g lipid) (pgtkg) (jug/g lipid)

RM21 2-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 23 3-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM26 4-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 29 S-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 36 6-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 59 7-CF 2.5 U 2.5 U 2.5 U/e 2.5 U 2.5 U
RM 88 7-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM S1 9-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U

m 88 10-CF 2.5 U 2.5 U 2.5 U/B 2.5 U 2.5 U
RM 9 11-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM95 12-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U

RM 120 13-1-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 120 13-2-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 120 13-3-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 UI
RM120 14-CF 2.5 U 2.5 U 2.5 U/B 2.5 U 2.5 U

ildife Reference Levelsi 100 100 I 100 100 na

Note: All eoncentrations are reported in a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification fimit,
E = Estimated value.
J = Estimated value is less than the specified detection limit.

= Lipid-normalized value only given when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guiddlines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-4. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 2 of'7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (cont.) - -_.

Aldrin Heptachlor Epoxide Endosulfan I Dieldrin p,p'-DDE
Norm.* Noros.* Norm.* Norm,* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pgikg) (,aglg lipid) (g/lkg) (.ag/g lipid) (Aglkg) (pg/g lipid) (Isg/kg) (Agig lipid) (jug/kg) (uglg lipid)

RM 21 2-CF 2.5 U 2.5 U 2.5 U 5 U 6.0 0.4
RM 23 3-CF 2.5 U 2.5 U 2.5 U 5 U 3.8 0.2 E
RM 26 4-CF 2.5 U 2.5 U 2.5 U 5 U 3.5 0.2 E
RM 29 5-CF - 2.5 U 2.5 U 2.5 U 5 U 4.5 0.6 E
RM 36 6-CF 2.5 U 2.5 U 2.5 U 5 U 3.5 0.4 E
RM 59 7-CF 2.5 U 2.5 U 2.5 U 5 U 5.0 U
RM 6S 8-CF 2.5 U 2.5 U 2.5 U 5 U 2.8 0.3 E
REM Sl 9-CF 2.5 U 2.5 U 2.5 U S U 3.0 0.3 E
RM 88 10-CF 2.5 U 2.5 U 2.5 U 5 U 2.4 0.4 E
RM 9O 11-CF 2.5 U 2.5 U 2.5 U 5 U 9.3 0.5
EM 95 12-CF 2.5 U 2.5 U 2.5 U 5 U 10.0 0.5

EM 120 13-1-CF 2.5 U 2.5 U 2.5 U 5 U 10.0 0.5
.ERM 120 13-2-CF 2.5 U 2.5 U 2.5 U 5 U 13.0 0.9
RM 120 13-3-CF 2.5 U 2.5 U 2.5 U 5 U 12.0 0.9
RM 124 14-CF 2.5 U 2.5 U 2.5 U 5 U 14.0 0.6

. Wldlife Reference Levels' 120 na ** =n** 120 200

Note: All concentrations are reported in a wet weight basis,

CF = Crayfish sample
EM River mile
U = Compound was not detected. Value given is the lower quantification limit.

E = Estimated value,
J = Estimated value is less than the specified detection limit.

= Lipid-normalized value only given when a compound is detected.
** = Wildlife reference level not available.
I Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D-4. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 3 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (conL)
Endrin Endosulfan 11 pp'-DDD Endosulfan Sulfate |,p'-DDT

Norm.* Norm.* Norm.* Norm.* Norm..*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc.
Mile Number (pg/kg) (gg/g lipid) (pug/kg) (Agfg lipid) (Aglkg) (pg/g lipid) (pg/kg) (jgig lipid) (ug/kg) (ugig lipid)

RM 21 2-CF 5 U 5 U 5 U 5 U/E 5 U
RM 23 3-CF 5 U S U S U 5 U/E S U
RM 26 4-CF 5 U 5 U 5 U 5 U/E 5 U
RM 29 5-CF S U 5U U U 5 U/E 5 U
RM 36 6-CF 5 U 5 U 5 U 5 U/E 5 U
RM 59 7-CF 5 U 5 U 5 U 5 U/E 5 U
RM 68 8-CF S U 5 U 5U S U 5 U/E S U
RM 81 9-CF 5 U S U 5 U 5 U/E S U
KM 88 l _-CF 5 U 5 U U 5 U 5 U/E 5 U
RM 90 II-CF 5 U 5 U S U 5 UE 5 U
RM 9S 12-CF 5 U 5 U 5 U 5 U/E 5 U

RM 120 13-1-CF 5 U 5 U S U 5 U/E s _ U
RM 120 13-2-CF 5 U 5 U 5 U 5 U/E 5 U

5 _ _ _ _ _ ___ __ _ _ _ _ _ _ _ _

RM 120 13-3-CF 5 U 5 U 5 U 5 U/E 5 U
RM 124 14-CF 5 U 5 U 5 U 5 U/E 5 U

is ~ildilfe Reference Levels' 25 na 200 na * 200

Note: All concentrations are repoited in a wet weight basis.

CF Crayfish sample

RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value-
J = Estimated value is less than the specified detection limit.

= Lipid-normnalized value only given when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish- eating wildlife.



TABLE D-4. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 4 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (cont.) I

Methoxychlor Endrin Ketone Endrin Aldehyde Gamma-Chlordane Alpha-Chlordane
Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Conc. Cone. Cone. Conc. Cone. Cone. Cone, Conc. Cone,
Mile Number (-g/kg) (Agig lipid) (jg/kg) (sg/g lipid) (?g/kg) (_gig lipid) (jg/kg) (jig/g lipid) (jig/kg) (usgfg lipid)

RM 21 2-CF 25 U 5 U/e 5 U 2.5 U 2.5 U
RM 23 3-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 26 4-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 29 5-CF 25 U 5 . U/E 5 U 2.5 U 2.5 U
RM 36 6-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 59 7-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 68 8-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 81 9-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RMSS 10-CF 25 U 5 UiE 5 U 2.5 U 2.5 U
RM 90 l1-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 95 12-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 120 13-1-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 120 13-2-CF 25 U 5 UIE _ U 2.5 U 2.5 U
RM 120 13-3-CF 25 U 5 U/E 5 U 2.5 U 2.5 U

td RM 124 14-CF 25 U . 5 U/E 5 U 2.5 U 2.5 U

Wildlife Reference Levels' Bn** na** na ** na * na *

Note: All concentrations are reported in a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
J = Estimated value is less than the specified detection limit.
*= Lipid-nornalized value only given when a compound is detected.

= Wildlife reference level not available.
* Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D4. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 5 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (cont.)
Toxaphene o p'-DriE olp'-DDD op-DDT Dicofol

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone Cone. Cone. Cone. Conc. Cone. Cone. Cone. Cone.

Mile Number (pggkg) (pxg/g lipid) (pg/kg) (pglg lipid) (pLg/kg) (jgig lipid) (pglkg) (/g/g lipid) (pg/kg) (ugig lipid)

RM 21 2-CF 250 U 5 U 5 U 5 U 62 U
RM 23 3-CF 250 U 5 U 5 U 5 U 62 U
RM 26 4-CF 250 U S U 5 U 5 U 62 U
RM29 5-CF 250 U 5 U 5 U 5 U 62 U
RM 36 6-CF 250 U 5 U 5 U 5 U 62 U|
RM 59 7-CF 250 U S U 5 U 5 U 62 U
RM 6S 8-CF 250 U 5 U 5 U 5 U 62 U
RM S 9-CF 250 U 5 U 5 U 5 U 62 U
RM 88 10-CP 250 U 5 U 5 U S U 62 U
RM 90 12-CF 250 U S U 5 U S U 62 U
RM95 12-CF 250 U 5 U 5 U 5 U 62 U
RM 120 13-1-CF 250 U 5 U 5 U 5 U 62 U

R~~l2 13-,2-CF 250 U S U 5 U 5 U 62 UI
RM 120 13-3-CF 250 U 5 U 5 U 5 U 62 U

; RM 124 14-CF 250U U 5 U U 5 U 62 U

v lIdlife Reference Levels' na 2* 200 200 200 Ina *

Note: All concentrations are reported in a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.

= Estimated value is less than the specified detection limit.
= Lipid-normalized value only given when a compound is detected.

= Wildlife reference level not available.
I Wildlife reference level from the New York State guidelines (Newell et al 1987) for the protection of fish-eating wildlife.



TABLE D-4. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 6 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (cent.) PCBs _ I
Methyl Parathion Aroclor 1242/1016 Aroclor 1248 Aroclor 1254 Aroelor 1260

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Conc. Cone. Cone. Conc. Cone. Cone.
Mile Number (gglkg) jsg/g lipid) (juglkg) (#sgig lipid) (pg/kg) (Lgig lipid) (pg/kg) (jsg/g lipid) (pg/kg) (#pgig lipid)

RM 21 2-CF 62 U 50 U 50 U 50 U 50 U
RM 23 3-CF 62 U 50 U 50 U 50 U 50 U
RM 26 4-CF 62 U S0 U 50 U 50 U 50 U
RM 29 5-CF 62 U S0 U 50 U 50 U 50 U
RM 36 6-CF 62 U 50 U 50 U 50 U 50 U
RM 59 7-CF 62 U 50 U 50 U 50 U 50 U
RM 68 8-CF 62 U 50 U 50 U 50 U 50 U
RM S1 9-CF 62 U 50 U 50 U 50 U 50 U
RM S8 10-CF 62 U S0 U 50 U 50 U 30 1.5 J
RM 90 11-CF 62 U 50 U 50 U 50 U 50 U
RM 95 12-CF 62 - U 50 U 50 U 50 U 50 U

RM 120 13-1-CF 62 U 50 U S0 U 50 U S0 U
RM 120 13-2-CF 62 U S0 U 50 U 50 U 50 U

t RM 120 13-3-CF 62 U 50 U 50 U 50s U 50 U
. RM 124 14-CF 62 U 50 U S0 U 50 U 50 U

tVildlifc Reference Levelst n ** na ** na na s na *

Note: All eoncentrations are reported in a wet weight basis.

CF = Crayfish sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
I = Estimated value is less than the specified detection limit.

= Lipid-normalized value only given when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE D4. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 7 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PCBs (cont.) _

Aroclor 1221 |Aroclor 1232 Total PCBs

Norm.* Norm.* Norm.*

River Sample Cone. Cone. Conc. Cone. Conc. Cone.

Mile Number (jg/kg) (ug/g lipid) (pg/kg) (ug/g lipid) (pug/kg) (pglg lipid)

RM 21 2-CF 100 U 50 U 350 U

RM 23 3-CF 100 U 50 U 350 U
RM 26 4-CF 100 U 50 U 350 U

RM 29 5-CF 100 U 50 U 350 U

RM 36 6-CF 100 U 50 U 350 U

RM 59 7-CF 100 U 50 U 350 U

RM 68 8-CF 100 U 50 U 350 U

RM 81 9-CF 100 U 50 U 350 U

RM 88 10-CF 100 U 50 U 30 1.5 J

RM90 11-CF 100 U 50 U 350 U

RM 95 12-CF 100 U 50 U 350 U

RM 120 13-I-CF 100 U 50 U 350 U

RU120 13-2-CF 100 U 50 U 350 U

I RM 120 13-3-CF 100 U 50 U 350 U

RM 124 14-CF 100 U 50 U 350 U

Wildlife Reference Levels' na ** 110

Note: All concentrations are reported in a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.

E = Estimated value.
J = Estimated value is less than the specified detection limit.
* Lipid-normalized value only given when a compound is detected.

= Wildlife reference level not available.
Wildlife reference level from the New York State guidelines (Newell et aL. 1987) for the protection of fish-eating wildlife.



TABLE D-5. DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES (page 1 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 193

DIOXINS

2378-TCDD 12378-PeCDD 123478-HxCDD 123678-HxCDD 123789-HxCIDD 123467S-HpCDD

Lipid Lipid Lipid Lipid Lipid Lipid
Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g.lipid) (ng/lkg) (ng/g lipid) (ng/kg) (ng/g lipid)

RM 21 2-CF 0.4 U/E 1.1 U/E 0.7 U/E 0.8 U/E 0.9 U/E 0.5 U/E
RM 23 3-CF 0.4 U/E 1.3 U/E 0.7 U/E 0.7 U/E 0.9 U/E 0.7 U/E
RM 26 4-CF 0.3 U/E 0.8 U/E 0.7 UE 1.0 U/E 1.0 U/E 0.5 U/E
RM 29 5-CF 0.3 U/E 1.5 U/B 0.8 U/E 1.0 U/E 1.0 U/E 1.2 U/E
RM 36 6-CF 1.0 0.10 2.3 U/E 1.9 U/E 2.1 U/E 2.5 U/E 2.3 UI/
RM 59 7-CF 0.4 U/E 0.3 U/E 0.4 U/E 0.5 U/E 0.5 U/E 0.2 U/E
RM 68 8-CF 0.1 U/E 0.6 U/E 0.3 U/E 0.3 U/E 0.4 U/E 0.6 U/B
RM 81 9-CF 0.2 U/E 0.3 U/E 0.3 U/E 0.3 U/E 0.3 U/E 0.2 U/E
RM 88 10-CF 0.1 U/E 0.1 U/E 0.7 U/E 0.7 U/E 0.9 U/E 1.9 U/E
RM 90 11-CF 0.3 - U/E 0.4 U/E 0.3 U/E 0.3 U/E 0.4 U/E 0.5 U/E
RM 95 12-CF 0.1 U/E 1.0 U/E 0A U/E 0.4 U/E 0.5 U/E 0.3 U/E

RM 120 13-1-CF 0.2 U/E 0.5 U/E 0.3 U/E 0.4 U/E 0.5 U/E 0.4 U/B
RM 120 13-2-CF 0.2 U/E 0.8 U/E 0.5 U/E 0.5 U/E 0.6 U/E 0.3 U/E

o RM 120 13-3-CF 0.8 0.06 0.6 UIE 0.4 U/E 0.5 U/E 0.6 U/E 0.4 U/B
M' RM 124 14-CF 0.7 0.03 0.9 U/E 0,6 U/E 0.6 U/E 0.8 U/E 0.4 U/B

_Wldlife Reference Value° na *na na ** na * a **n ***a

Note: All concentrations are reported in a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.
E = Estimated value.

= From second-column confsrmation using a Rtx-200 column.
*= Lipid-normalized value only given when a compound is detected.

= Tissue reference value not available for this compound.
O Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

Toxicity Equivalency Concentrations calculated using Bames et al (1989).
2 Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to half the lower detection limit.
I Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero.



TABLE D-5. DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES (page 2 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

DIOXINS (cont.) FURANS

OCDD 2378-TCDF 12378-PeCDF 23478-PeCDF 123478-HxCDF 123678-HxCDPF

Lipid Lipid Lipid Lipid Lipid Lipid
Norm.* Norm.* Norm.* Norm.* Norm.* Norm.t

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc.
Mile Number (ng/kg) (nglg lipid) (ngtkg) (ngtg lipid) (ngtkg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (nglg lipid)

RM 21 2-CF 1.4 U/ 2.23' 0.14 0.3 U/E 0.4 U/E 0.9 U/E 0.8 - UE
RM 23 3-CF 2.8 U/E 1.50' 0.08 0.8 U/E 0.9 U/E 0.8 U/E 0.7 UI/
RM 26 4-CF 2.3 U/ 2.02' 0.11 0.6 U/B 0.7 U/E 0.7 U/E 0.6 U/
kM 29 5-CF 1.9 U/ 1.58' 0.20 0.7 U/E 0.9 U/E 1.0 U/E 0.7 U/
RM 36 6-CP 1.8 UtE 1.27' 0.13 2.1 U/E 2.8 U/E 2.6 U/e 2.7 Ulf
RM 59 7-CF 6.7 08 0.78' 0.10 0.2 U/B 0.2 U/E 0.3 U/E 0.3 UW
RM 68 S-CF 2.7 Ut 1.05' 0.11 0.2 U/E 0.2 U/E 0.2 U/E 0.2 U/
RM 81 9-CF 0.6 Ut 0.63' 0.05 0.1 U/E 0.1 U/E 0.1 U/E 0.1 U/
RM 88 10-CF 23.7 4.0 0.70' 0.12 0.1 U/| 0.1 U/E 0.2 U/E 0.1 U/
EM 90 11-CF 1.1 Ut 2.24' 0.12 0.2 U/B 0.3 UWE 0.3 U/E 0.3 U/
RM 95 12-CF 0.5 Ut 2.62' 0.13 0.3 U/E 0.4 UIE 0.3 U/E 0.3 Ul

EM 120 13-I-CF 1.1 U/ 1.30' 0.07 0.1 U/B 0.2 U/E 0.2 U/E 0.2 U/l
RM 120 13-2-CF 1.3 Ut 1.06' 0.08 0.4 U/B 0.5 U/E 0.4 U/E 0.4 U/

R EM 120 13-3-CF 0.9 Ut 1.60' 0.11 0.5 U/E 0.7 U/E 0.8 U/E 0.7 U/
t RM 124 14-CF 1.1 UtE 1.88' 0.09 0.3 U/E 0.5 U/E 0.8 we 0.8 U/

Wildlife Reference Value' na ** na ** na ** na na * nat*

Note: All concentrations are reported in a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.
E = Estimated value.
* = From second-column confirmation using a Rtx-200 column.
* = Lipid-normalized value only given when a compound is detected.
** = Tissue reference value not available for this compound.
o Wildife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

Toxicity Equivalency Concentrations calculated using Barmes et al (1989).
Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to half the lower detection limit.
Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero.



TABLE D-5. DIOXINS AND FtlRANS IN CRAYFISH WHOLEBODY COMPOSITES (page 3 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

FURANS (cmat.) -

123789-HxCDF 234678-HxCDF 1234678-HpCDF 1234789-HpCDF OCDF

Lipid Lipid Lipid Lipid Lipid

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc. - Cone. Cone. Conc. Cone. Conc. Conc. Conc. Cone. Conc.

Mile Number (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ngtg lipid) (ng/kg) (ng/g lipid) (nglkg) (nglg lipid)

RM 21 2-CF 1.3 U/E 1.1 U/E 1.2 U/E 2.1 U/E 0.8 U/E
RM 23 3-CF 1.2 U/E 0.9 U/E 0.8 U/E 1.5 U/E 1.5 U/E
RM 26 4-CF }.2 U/E 0.9 U/E 0.6 U/E 15 U/E 1.3 U/e

RM 29 5-CF 1.5 U/E 1.2 U/E 1.1 U/E 2.6 U/E 1.5 U/E
RM 36 6-CF 1.9 U/B 1.1 U/E 5.6 U/E 0.3 U/E 0.7 U/E

RM 59 7-CF 0.5 U/E 0.4 U/E 1.0 U/E 1.5 U/E 0.3 U/E

RM 68 8-CF 0.4 U/B 0.3 U/E 1.4 U/E 3.1 U/E 1.5 U/E
RM 81 9-CF 0.2 U/B 0.1 U/E 0A U/E 0.7 U/E 0.3 U/E

RM 88 I1-CF 0.2 U/B 0.2 U/E 0.2 U/E 0.4 U/E IA U/B
RM 90 11-CF 0.4 U/E 0.3 U/E 0.3 U/E 0.5 U/E 0.5 U/E

RM 95 12-CF 0.5 U/E 0.4 U/E 0.5 U/e 0.9 U/E 0.3 U/E
RM 120 13-I.CF 0.4 U/E 0.3 U/E 0.4 U/e 0.8 U/E 0.9 UIE

RM 120 13-2-CF 0.6 U/E 0.5 U/E 0.7 U/e 1.3 U/E 0.7 U/E
RM 120 13-3-CF 1.1 U/E 0.9 U/E 5.2 0.4 0.5 U/E 0.7 U/E

z RM 124 14-CF 1.2 U/E 0.9 U/E 1.1 U/E 1.9 U/E 0.6 U/B

Wildlife Reference Value , a * na n na *a na **

Note: All concentrations are reported in a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.

E = Estimated value.
* From second-eolumn confuimation using a Rtx-200 column.

* = Lipid-normalized value only given when a compound is detected.
= Tissue reference value not available for this compound.

o Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
I Toxicity Equivalency Concentrations calculated using Barnes et al (1989).
2 Toxicity Equivalency Concesittation calculations assumes that the concentrations for undetected compounds are equal to half the lower detection limit.

Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero.



TABLE D-5. DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES (page 4 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

2,3,7,8-TCDD Toxicity Equivalency Concentrations'

Lipid Lipid
Norm. Norm.

River Sample TEC2
TEC2 TEC3 TEC'

Mile Number (pg/g) (ng/g lipid) (pgfg) (ng/g lipid)
RM 21 2-CF 1.1506 0.1151 0.2230 0.0223
RM 23 3-CF 1.2322 0.1540 0.1500 0.0181
RM 26 4-CF 1.0618 0.1062 0.2020 0.0202
RM 29 5-CF 1.3117 0.1093 0.1580 0.0132
RM 36 6-CF 0.1798 1.1270 0.0626
RM 59 7-CF 0.5734 0.0287 0.0847 0.0042
RM 68 S-CF 0.4926 0.0352 0.1050 0.0075
RM 81 9-CF 0.3425 0.0245 0.0630 0.0045
RM 8S 10-CF 0.3594 0.0163 0.0937 0.0043
RM 90 11-CF 0.6763 0.0423 0.2240 0.0140
RM 95 12-CF 0.8184 0.0409 0.2620 0.0131

EM 120 13-I-CF 0.5320 0.0296 0.1300 0.0072
RM 120 13-2-CF 0.7285 0.0911 0.1060 0.0133

0 RM 120 13-3-CF 1.6048 0.2675 1.0120 0.1687
R RM 124 14-CF 1.5484 0.0774 0.8880 0.0444

Wildlife Reference Valuc° 3.0 3.0

Note: All concentrations arc reported in a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.
E = Estimated value.

= From second-column confirmation using a Rtx-200 column.
= Lipid-normalized value only given when a compound is detected.
= Tissue reference value not available for this compound.

o Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
Toxicity Equivalency Concentrations calculated using Barnes et al (1989).

2 Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to half the lower detection limit.
I Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero.



TABLE 1-6. POLYBUTYL TINS FOUND IN CRAYFISH WHOLE-BODY COMPOSITES
LOWER CLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

n-Butyltin trichloride di-n-Butyltini dichioride tri-n-Butyltin chloride

River Sample Concentration Concentration Concentration
Mile Number (pg Sn/kg) (pg Sn/kg) (pg Sn/kg)

RM21_ 2-Cn 3.4 U 5,2 U 6.4 U
-RM1 2-CF 3.4 U 5.2 U 6.4 U
RM26 3-CF 34 U 5.2 U 64 U
RM26 4-CF 3.4 U 5.2 U 6.4 U
RM 29 5-CF 3.4 U 5.2 U 6.4 U

.. 3 6-CF 3._ 5.2 U - .4 U

RM 59 7-CF 3.4 U 5.2 U 6.4 U
RM68 8-CF 3.4 U _ 5.2 U 6.4 U
RM 81 9-CF 3.4 U 5.2 U 6.4 UIB
RM 88 10-CF 3.4 U 5.2 U 6.4 U
RM 90 11-CF 3.4 U 5.2 U 6.4 U
RM 95 12-CF 3.4 U 5.2 U 6.4 U

RM 120 13-1-CF 3.4 U 5.2 U 9.6 U/B
RIM 120 13-2-CF 3.4 U 5.2 U 6.4 U
RM 120 13-3-CF 3.4 U 5.2 U 6.4 U
RM 124 14-CF 3.4 U 5.2 U 6.4 U

ldlife Reference Va na* na* na*

Note: Al concentrations are reported on a wet weight basis.

CF = Crayfish sample.
U = Compound was not detected. Value given is the lower quantification limit.
U/B Undetected due to blank contamination.
RM = River mile.
* = Reference value not available,

Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

D-6:1



TABLE D-7. RADIONUCLIDES IN CRAYFISH WHOLE-BODY COMPOSITES
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

RADIONUCLIDES
River Sample Plutonium 2391240 Plutonium 238 Americium 241 Cobalt 60 Cesium 137 Europium 152 Europium 154 jEuropium 155

Mile Number (pCitg) error LLD (pCi/g) error LLD (pCi/g) error LLD (pCifg) (pCi/g) (pCiig) (pCilg) (pCilg)

rRM 21 2-CF 0.001 U ±0.002 0.003 -0.001 U ±0.003 0.006 0.004 U ±0.006 0.008 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
|RM 23 3-CF -0.001 U ±0.002 0.003 0.000 U ±0.003 0.006 0.003 U ±0.005 0.007 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM 26 4-CF 0.000 U ±0.001 0.003 -0.001 U ±0.003 0.006 0.000 U ±0.006 0.011 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM 29 5-CF 0.000 U ±0.001 0.003 0.003 U ±0.004 0.005 0.002 U ±0.006 0.01 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U

* RM 36 6-CF 0.001 U ±0.003 0.005 -0.006 U ±0.008 0.016 -. 005 U ±0.014 0.026 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM59 7-CF 0.000 U ±0.003 0.008 -0.001 U ±0.009 0.018 -0.001 U ±0.006 0.011 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM 68 8-CF 0.000 U ±0.002 0.006 -0.001 U ±0.004 0.010 -0.001 U ±0.005 0.01 0.15 U 0.12 U 0.40 U 0:25 U 0.50 U
RM 81 9-CF 0.004 U- ±0.005 0.005 -0.002 U ±0.004 0.010 -0.004 U ±O.O10 0.019 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U

RM 88 10-CF 0.001 U ±0.002 0.003 -0.004 U ±0.005 0.010 -0.003 U ±O.006 0.014 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U

PRM 90 I-CF 0.002 U ±0.006 0.011 0.004 U ±0.009 0.015 0.002 U ±0.005 0.009 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
|RM 95 12-CF 0.001 U ±0.003 0.004 -0.001 U ±0.004 0.008 -0.003 U ±0.005 0.012 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U

PRM 120 13-1-CF 0.002 U ±0.002 0.003 -0.001 U ±0.003 0.006 0.001 U ±0.005 0.008 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM 120 13-2-CF 0.001 U ±0.002 0.003 -0.001 U ±0.004 0.008 -0.001 U ±O.O0K 0.011 o.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM 120 13-3-CF 0.000 U ±0.001 0.003 0.001 U ±0.004 0.006 -0.001 U ±0.004 0.008 0.15 U 0.12 U 0,40 U 0.25 U 0.50 U
RM 124 14-CF 0.000 U ±0.001 0.002 0.000 U ±0.003 0.004 0.003 U ±0.004 0.006 0.15 U 0.1Z U 0.40 U 0.25 U 0.50 U

t idlife Reference Value' na* a, na* na* na* na*a na*

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.
LLD = Lower limit of detection.
* = Reference value not available.

Wildlife reference value from the New York State guidelines (Newell ct al. 1987) for the protection of fish-eating wildlife.
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TABLE E-1. FISH LIPID AND SIZE DATA
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

Number of Average Minimum Maximum Average Minimum Maximum

River Sample Percent Individuals in Weight Weight Weight Length Length Length

Mile Number Latitude Longitude Species Lipid Composite (grams) (grams) (grams) (cm) (cm) (cm)

RM 14 I-LS 46° 09' 56.3" 123" 49' 39.3- Largescale Sucker 4.6 2 1153.0 954.9 1351.0 44.5 42.0 | 47.0
RM 14 I-C 46" 10' 36.7' 123° 41' 59.4" Carp 6.0 4 3275.2 2374.6 4508.5 53.1 50.5 58.5

RM 21 2-LS 46" 10' 36.7" 123° 41' 59.4" Largescale Sucker 4.6 5 767.1 580.2 1234.7 39.8 36.0 47.5 |

RM 23 3-LS 46" 10' 29.4" 123" 39' 53.5- Largescalc Sucker 3.4 5 795.0 651.3 1117.9 41.5 38.0 47.0

RM 26 4-Ls 46" 12'00.7" 123" 35' 11.3" Largescale Sucker 6.6 5 726.2 436.5 975.9 39.4 32.5 43.5
EM 29 5-LS 46" 13'. 25.6" 123" 33' 07.0" Largescale Sucker 4.8 5 857,.5 677.8 1146.7 42.1 39.0 46.5
RM 36 6-LS 46" 13' 28.3" 123" 24' 04.4 Largescale Sucker 8.4 5 375.9 93.9 614.2 30.3 20.5 37.0
RM 59 7-LS 46 10'- 11.3' 1230 04' 14.3' Largescale Sucker 2.8 5 496.4 361.6 573.8 34.1 31.0 35.5
RM 68 8-LS 46" 03' 28.1" 122" 52' 05.8' Largescale Sucker 1.8 5 866.7 546.0 1417.5 40.8 36.5 48.0

RM 81 9-LS 45°56' 14.2" 122°47' 12.1' LargescaleSucker 0.6 5 472.7 139.9 666.4 33.7 23.5 38.5
RM 88 10-LS 45" 49'35.8" 122" 49' 56.0" Largescale Sucker 4.8 5 309.5 40.0 774.0 25.2 15.5 40.0

RM 90 11-LS 450 49' 29.6- 122" 45' 31.2" Largescale Sucker 3.8 5 632.6 523.7 862.9 37.7 - 34.0 42.0
RM 95 12-LS 45 44' 25.6" 122" 46' 22.4- Largescale Sucker 3.8 5 363.2 91.7 586.3 29.6 20.5 36.5

RM 120 13-1-LS 45° 34' 42.4' 122" 25' 16.1" Largescale Sucker 1.4 5 702.8 452.6 1149.9 39.3 33.0 48.0
RM 120 13-2-LS 45" 34' 42.4" 122" 25' 16.1" Largescale Sucker 1.0 5 612.3 416.7 946.6 37.2 33.0 44.5
RM 120 13-3-LS 45" 34' 42.4" 122" 25' 16.1" Largescale Sucker 3.0 5 433.4 194.3 580.5 32.8 25.5 36.5
RM 124 14-LS 45" 32' 50.8" 122" 20' 21.6" Largescale Sucker 2.2 5 650.7 422.3 1026.0 38.3 33.5 44.5
EM 141 15-C 45" 36' 57.4" 122" 02' 00.8" Carp 3.0 5 1738.8 1248.1 2252.4 44.5 39.5 48.5

C Carp sample
LS = Largeseale sucker sample
RM = River mile



TABLE E-2. METALS IN FISH WHOLE-BODY COMPOSITES
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

METALS

Antimony Arsenic Barium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Zinc
River Sample Cone. Cone. Conc. Conc. Cone. Cone. Cone. Cone. Cone. Conc. Conc. Cone.
Mile Number (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

RM 14 1-LS 0.012 U 0.036 U 0.34 0.012 0.129 0.72 0.172 E 0.245 0.10 U 0.043 E 0.004 U/E 19.3 E
RM 14 I-C 0.012 U 0.036 U 1.00 0.033. 0.024 U/B 0.76 0.173 E 0.145 0.78 0.093 E 0.004 E- 29.6 E
RM 21 2-LS 0.011 U 0.034 U 1.40 0.028 0.050 0.71 0.060 U/B 0.264 0.09 U 0.034 UIE 0.004 U/E 18.9 E
RM 23 3-LS 0.012 U 0.385 0.64 0.036 0.043 0.53 0.507 E 0.189 0.28 E 0.207 E 0.004 U/E 16.2 E
RM 26 4-LS 0.012 U 0.037 U 0.66 0.020 0.032 U/B 0.39 0.010 U 0.117 0.10 U 0.037 U/E 0.004 U/E 12.3 E
RM 29 5-LS 0.012 U 0.037 U 0.60 0.057 0.139 0.96 0.056 U/B 0.131 0.10 U 0.037 U/B 0.005 E 14.8 E
RM 36 6-LS 0.012 U 0.037 U 1.70 0.023 0.071 0.86 0.038 U/B 0.100 0.10 U 0.037 U 0.004 U/E 15.2 E
RM 59 7-LS 0.012 U 0.036 U 0.95 0.017 E 0.153 E 0.71 0.077 U/B 0.102 0.77 0.054 E 0.006 E 19.3 E
RM 68 8-IS 0.012 U 0.037 U 1.40 0.046 0.080 0.73 0.161 E 0.222 0.10 U 0.040 E 0.004 U/E 20.0 E
RM 81 9-LS 0.011 U 0.034 U 0.96 0.025, 0.053 0.73 0.068 U/B 0.178 0.39 0.045 E 0.004 U/e 22.8 E
RM 88 0O-LS 0.011 U 0.034 U 2.20 0.010 0.092 0.74 0.106 E 0.213 0.09 U 0.034 U 0.0p4 UIE 15.6 E
RM 90 11-LS 0.012 U 0.035 U 1.20 0.026 0.066 0.60 0.084 U/B 0.123 0.10 U 0.035 U 0.004 U/E 20.1 E
RM 95 12-LS 0.011 U 0.034 *U 1.70 0.042 0.170 0.79 0.204 E 0.111 0.09 U 0.072 E 0.004 U/E 17.5 E

RM 120 13-1-LS 0.012 U 0.035 U 3.20 0.066 0.314 1.16 0.183 E 0.215 0.10 U 0.035 U 0.004 U/E 20.7 E
RM 120 13-2-LS 0.012 U 0,036 U 3.10 0.059 0.325 1.23 0.376 E 0.161 02 0.036 U 0.004 U/E 22.4 E
RM 120 13-3-LS 0.011 U 0.034 U 3.50 0.053 0.527 1.18 0.296 E 0.119 2.26 0.034 U 0.004 U/E 13.7 E
RM 124 14-LS 0.011 U 0.034 U 3.50 0.062 0.450 1.21 0.009 U 0.196 0.13 0.034 U 0.004 U/E 23i7 i
RM 141 15-C 0.012 U 0.035 U 1.20 0.039 0.078 1.26 0.116 E 0.001 U 0.10 U 0.035 U 0.005 E 92.1 E

Wildife Reference Value' na* na* na* na* nas nan na* na* na* nt*

Note: All concentrations are reported on a wet weight basis

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
U/B = Undetected due to blank contamination.
E = Estimated value based on evaluation of QC data

* Reference value not available,
Wildlife reference value from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page I of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS
Phenol 2-Methylphenol 4-Methyl phenol 2,4-Dimethylphcnol Pentachlorophenol

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (jg/kg) (jsg/g lipid) (pg/kg) (jglg lipid) (pg/lkg) (pg/g lipid) (pglkg) (9g/g lipid) (pglkg) (ug/g lipid)

RM14 I-LS 99 U 99 U 99 U 99 U 2500 U/E
RM 14 I-C 96 U 96 U 96 U 96 U 2400 U/B
RM21 2-LS 500 U 500 U 500 U 500 U 12000 U/E
RM 23 3-LS 100 U 100 U 100 U 100 U 2500 U/E
RM 26 4-LS 97 U 97 U 97 U 97 U 2400 U/E
RM 29 5-LS 490 U 490 U 490 U 490 U 12000 U/E
RM 36 6-IS 9S U 98 U 98 U 98 U 2400 U/E

RM 59 7-Ls 98 U 98 U 98 U 98 U 2400 U/E
RM 6S 8-LS 490 U 490 U 490 U 490 U 12000 U/E
RM 81 9-LS 99 U 99 U 99 U 99 U 2500 UE
RM 8S 10-LS 490 U 490 U 490 U 490 U 12000 U/El
RM 90 I-LS 98 U 98 U 98 U 98 U 2400 U/E
RM 95 12-LS 99 U 99 U 99 U 99 U 2500 UIE
RM 120 13-1-LS 96 U 96 U 96 U 96 U 2400 U/E
RM 120 13-2-LS 480 U 480 U 480 U 480 U 12000 U/E
RM 120 13-3-LS 98 U 98 U 98 U 98 U 2500 UIE
RM 124 14-LS 500 U 500 U S00 U S00 U 12000 U/E
RM 141 15-C ' 500 U U 500 U 500 US 12000 U/E

|Wildfe Reference Leved na ** na na na * na *

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS Largcscale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit,
E = Estimated, value based on QAtQC evaluation.
I = Estimated value less than specified detection lirit.
* Lipid-normalized data only presented when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 2 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS (cont.) _

2-Chlorophenol 2,4-Dichborophenol 4-Chloro-3-methylphenol 2,4-Dinitrophenol 2-Nitrophenol
Norm.* Norm.t Norm.* Norm.* Norm.*

River Sample Cone. Cone. - Conc. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number- (gg/kg) (ug/g lipid) (pg/kg) (pglg lipid) (pg/kg) (ag/g lipid) (pgIkg) (pg/g lipid). (pglkg) (pg/g lipid)

RM 14 I-LS 99 U 300 U 200 U 990 U 490 U
RM 14 I-C 96 U 290 U 190 U 960 U 480 U
RM 21 2-LS 500 .U 1500 U 1000 U 5000 U 2500 U
RM 23 3-LS 100 U 299 U 200 U 1000 U 500 U
RM 26 4-LS 97 U 290 U 190 U 970 U 480 U
RM 29 5-LS 490 U 1500 U 980 U 4900 U 2400 U
RM 36 6-LS 98 U 290 U 200 U 980 U 490 U
RM 59 7-LS 98 U 290 U 200 U 980 U 490 U
RM 6S 8-LS 490 U 1500 U 990 U 4900 U 2500 U
RM 8I 9-LS 99 U 300 U 200 U 990 U 490 U
RM 8S 10-LS 490 U 1500 U 990 U 4900 U 2500 U
RM 90 11-LS 98 U 290 U 200 U 980 U 490 U
RM 95 12-LS 99 U 300 U 200 U 990 U 490 U

mi RM 120 13-1-LS 96 U 290 U 190 U 960 U 480 U
! RM 120 13-2-LS 480 U 1400 U 960 U 4800 U 2400 U

t RM 120 13-3-LS 98 U 290 U 200 U 980 U 490 U
RM 124 14-LS 500 U 1500 U 990 U 5000 U 2500 U
RM 141 ' 15-C 500 U 1500 U 1000 U 5000 U 2500 U

jWildlife Reference Levdl' **na ** na an** **n

Note: All concentrations are reported on a wet weight basis.

C = Carp sample .
LS = Largescale sucker sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
J = Estimated value less than specified detection limit.

= Lipid-normalized data only presented when a compound is detected.
Wildlife reference level not available.,

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page jof 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS (cont.) HALOGENATED ETHERS

4-Nitrophenol 2,4,5-Trichlrophenol 2,4,6-Trichlorophenol 4,6-Dinitro-2-methylphenol bis(2-Chloroethyl)ether

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Conc. Conc. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (tgfkg) (pg/g lipid) (pg/kg) (ig/g lipid) (pg/kg) (uglg lipid) (_g1kg) (ug/g lipid) (pxglkg) (pggg lipid)

RM 14 I-LS 490 U 490 U 490 U 990 U 99 U
RM 14 I-C 480 U 480 U 480 U 960 U 96 U
RM 21 2-LS 2500 U 2500 U 2500 U 5000 U 500 U
RM 23 3-LS 500 U S00 U 500 U 1000 U 100 U
RM 26 4-LS 480 U 480 U 480 U 970 U 97 U
RM 29 5-LS 2400 U 2400 U 2400 U 4900 U 490 U
RM 36 6-LS 490 U 490 U 490 U 980 U 98 U
RM 59 7-LS 490 U 490 U 490 U 980 U 98 U
RM 68 8-LS 2500 U 2500 U 2500 U 4900 U 490 U
RM 81 9-LS 490 U 490 U 490 U 990 U 99 U
RM S8 10-LS 2500 U 2500 U 2500 U 4900 U 490 U
RM 90 1 I-LS 490 U 490 U 490 U 980 U 98 U

m RM 95 12-LS 490 U 490 U 490 U 990 U 99 U
9 RM 120 13-1-LS 480 U 480 U 480 U 960 U 96 U

w RM 120 13-2-LS 2400 U 2400 U 2400 U 4800 U 480 U
RM 120 13-3-LS 490 U 490 U 490 U 980 U 98 U
RM 124 14-LS 2500 U 2500 U .2500 U 5000 U 500 U
RM 141 15-C 2500 U 2500 U 2500 U 5000 U 500 U

lrildlife Reference Level' Ia na * na na * na *

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
I = Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.
** = Wildlife reference level not available.

Wildlife refercnc level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 4 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

HALOGENATED ETHERS (cont.) __

bis(2-Chloroethoxy)methane 4-Bromophenylphenylether 4-Chlorophenylphenylether 2.2'-Oxybis(l-chloropropane)

Norm.* Norm.* Norm.* Norm.*
River Sample Conc. Conc. Cone. Conc. Cone. Con=. Cone. Cone.
Mile Number (jug/kg) (jg/g lipid) (ug/kg) (ug/g lipid) (pg/kg) (pg/g lipid) (jngtkg) (pg/g lipid)

RM 14 I-LS 99 U 99 U 99 U 99 U
RM 14 1-C 96 U 96 U 96 U 96 U
RM 21 2-LS 500 U 500 U 500 U 500 U
RM 23 3-LS 100 U 100 U 100 U 100 U
RM 26 4-LS 97 U 97 U 97 U 97 U
RM 29 5-LS 490 U 490 U 490 U 490 U
RM 36 6-LS 98 U 98 U 98 U 98 U
RM 59 7-LS 98 U 98 U 91 U 98 U
RM 68 8-LS 490 U 490 U 490 U 490 U

RM 81 9-LS 99 U 99 U 99 U 99 U
RM 88 10-LS 490 U 490 U 490 U 490 U
RM 90 11-LS 98 U 91 U 98 U 98 U

t RM 95 12-LS 99 U 99 U 99 U 99 U
W RM 120 13-1-LS 96 U 96 U 96 U 96 U

RM 120 13-2-LS 480 U 480 U 480 U 480 U
RM 120 13-3-LS 98 U 98 U 98 U 98 U
RM 124 14-LS 500 U 500 U 500 U 500 U
RM 141 15-C 500 U 500 U 500 U 500 U

ideRence Level' na ** na _na **

Note: All coneentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QAIQC evaluation.
I = Estimated value less than specified detection limit.
"= Lipid-normalized data only presented when a compound is detected.
*- Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 5 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

NITROAROMATICS

2,4-Dinitrotoluene 2,6-Dinitrotoluene Nitrobenzene . 2-Nitroanifine 3-Nitroaniline
Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pg/kg) (ug/g lipid) (jglkg) (jsg/g lipid) (ug/kg) (jugig lipid) (ptglkg) (Aglg lipid) (pg/kg) (ug/g lipid)

RM 14 I-LS 490 U 490 U 99 U 490 U 490 U
RM14 I-C 480 U 480 U 96 U 480 U 480 U
RM 21 2-LS 2500 U 2500 U 500 U 2500 U 2500 U
RM 23 3-LS 500 U 500 U 100 U 500 U 500 U
RM 26 4-LS 480 U 480 U 97 U 480 U 480 U
RM 29 5-LS 2400 U 2400 U 490 U 2400 U 2400 U
RM 36 6-LS 490 U 490 U 98 U 490 U 490 U
RM 59 7-LS 490 U 490 U 98 U 490 U 490 U
RM 68 8-LS 2500 U 2500 U 490 U 2500 U 2500 U
RM 81 9-LS 490 U 490 U 99 U 490 U 490 U
RM 88 fO-LS 2500 U 2500 U 490 U 2500 U 2500 U
RM 90 11-LS 490 U 490 U 98 U 490 U 490 U
RM 95 12-LS 490 U 490 U 99 U 490 U 490 U

m M 120 13-1-LS 480 U 480 U 96 U 480 U 480 U
.. RM 120 13-2-LS 2400 U 2400 U 480 U 2400 U 2400 U

RM 120 13-3-LS 490 U 490 U 98 U 490 U 490 U
RM 124 14-LS 2500 U 2500 U 500 U 2500 U 2500 U
RM 141 15-C 2500 U 2500 U 500 U 2500 U 2500 U

Tildlfe Reference Level n ** _ **_ ** na** nia ** 

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
J = Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.
** Wildlife reference level not available.
' Wildlife reference level from the New York State guidelines (Newell ct al. 1987) for the protection of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 6 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

NITROAROMATICS (coant.) POLYNUCLEAR AROMATIC HYDROCARBONS

4-Nitroaniline Acenaphthene Accnaphthylene .|Anthracene Benzo(a)anthracene

Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Conc. Cone. Cone. Conc. Conc. Cone. Cone. Cone. Conc. Conc.

Mile Number (jug/kg) (pg/g lipid) (Ig/lkg) (pgig lipid) (pg/kg) (Ag/g lipid) (pg/kg) (Mgig lipid) (pg/kg) (pLgtg lipid)

RM 14 1-LS 490 U 9.9 U 9.9 U 9.9 U 9.9 U

RM 14 1-C 480 U 9.6 U 9.6 U 9.6 U 9.6 U
RM 21 2-LS 2500 U 10 U 10 U 10 U 10 U

RM 23 3-IS S00 U 10 U 10 U 10 U 10 U

RM 26 4-LS 480 U 9.7 U 9.7 U 9.7 U 9.7 U
RM 29 5-LS 2400 U 9.8 U 9.8 U 9.8 U 9.8 U

RM 36 6-LS 490 U 9.8 U 9,8 U 9.8 U 9.8 U
RM 59 7-LS 490 U 9.8 U 9.8 U 9.8 U 9.8 U

RM 6S 8-LS 2500 U 7.8 U 7.8 U 7.8 U 7.8 U

RM 81 9-LS 490 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 88 10-LS 2500 U 9.9 U 9.9 U 9.9 U 9.9 . U

RM 90 II-LS 490 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 95 12-LS 490 U 9.9 U 9.9 U 9.9 U 9.9 U

RM 120 13-1-LS 480 U 9.6 U 9.6 U 9.6 'U 9.6 U

tn RM 120 13-2-LS 2400 U 8.5 U 8.5 U 8.5 U 8.5 U

o RM 120 13-3-LS 490 U 9.8 U 9.8 U 9.8 U 9.8 U

RM 124 14-LS 2500 U 9.9 U 9.9 U 9.9 U 9.9 U

RM 141 15-C 2500 U 10 U 10 U 10 U 10 U

Wildlife Reference Level' na ** na ' na ** na ," na .

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification linit.
E = Estimated value based on QA/QC evaluation.
J = Estimated value less than specified detection limit.

= Lipid-normalized data only presented when a compound is detected.
# Wildlife reference level not available.

' Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 7 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cont.)

Benzo(b,k)fluoranthenc Benzo(a)pyrenc Benzo(ghi)perylene Chryscne Dibenzo(a,h)anthracene

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc. Conc. Cone.
Mile Number (Jlg/kg) (gglg lipid) (pglkg) (pglg lipid) (pg/kg) (ugig lipid) (g/kg) (lg/g lipid) (pg/kg) (pglg lipid)

RM 14 I-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 14 1-C 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U
RM 21 2-LS 10 U 10 U 10 U 10 U 10 U
RM 23 3-LS 10 U 10 U 10 U 10 U 10 U
RM 26 4-LS 9.7 U 9.7 U 9.7 U 9.7 U 9.7 U
RM 29 5-LS 9.8 U ,9.8 U 9.8 U 9.8 U 9.8 U
RM 36 6-LS 9,8 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 59 7-LS 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 6S 8-LS 7,8 U 7.8 U 7.8 U 7.8 U 7.8 U
RM 81 9-LS I 9,9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 88 10-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 90 Il-LS 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 95 12-LS 9,9 U 9.9 U 9.9 U 9.9 U 9.9 U

tTt RM 120 13-1-LS 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U

.. RM 120 13-2-LS 8.5 U 8.5 U 8.5 U 8.5 U 8.5 U
RM 120 13-3-LS 9,S U 9.8 U 9.8 U 9.8 U 9.8 U
RM 124 14-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 141 15-C 10 U 10 U 10 U 10 U 10 U

Wildlife Reference Level' na *na **n ** na Oa na **

Note: AU concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River'mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QAIQC evaluation.
I = Estimated value less than specified detection limit.

= Lipid-normalized data only presented when a compound is detected.
** Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 8 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cont.)

Fluoranthene Fluorenc lndcno(l,2,3-cd)pyrene Naphthalene Phenanthrene

Norm.* Norm.* Norm.t Norm.* Norm.
t

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone. ConC. Cone.
Mile Number (ugfkg) (pg/g lipid) (.uglkg) (pg/g lipid) (jug/kg) (jug/g lipid) (ug/kg) (jgig lipid) (jig/kg) (pg/g lipid)

RM 14 1-LS 9.9 U 9.9 U 9.9 U 11.0 0.2 9.9 U
RM 14 1-C 9.6 U 9.6 U 9.6 U 9.6 U 9.6 u
RM 21 2-LS 10 U 10 U 10 U 10.0 U 10 U.
RM 23 3-LS 10 U 10 U 10 U 10.0 U 10 U
RM 26 4-LS 9.7 U 9.7 U 9.7 U 9.7 U 9.7 U

RM 29 5-LS 9.8 U 9.8 U 9.8 U 9.8 U 9.8. U
RM 36 6-LS 9.8 U 9.8 U 9.8 U 8.3 0.1 J 9.8 U
RM 59 7-LS 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 68 8-LS 7.8 U 7.8 U 7.8 U 7.8 U 7.8 U
RM S1 9-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 88 10-LS 9.9 U 9.9 U 9.9 U 13.0 0.3 9.9 U
RM 90 II-LS 9.8 U 9.8 U 9.8 U 10.0 0.3 9.8 U

tr RM 95 12-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 120 13-1-LS 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U

RM 120 13-2-LS 8.5 U 8.5 U 8.5 U 8.5 U 8.5 U
RM 120 13-3-ES 9.8 U 9.8 U 9.8 U 6.6 0.2 J 9.8 U
RM 124 14-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 141 15-C 10 U 10 U 10 U 10.0 U 10 U

slidlife Reference LevelI na na na $ na t na *

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limnit.
E = Estimated value based on QA/QC evaluation.

Estimated value less than specified detection limit.
= Lipid-normalized data only presented when a compound is detected.

tt = Wildlife reference level not available.
I Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the proteetion of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 9 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cont.) NAPHTHALENES CHLORINATED BENZENES
Pyrene 2-Methylnaphthalene Dibenzofuran 2-Chloronaphthalene 1 ,3-Dichlorobcnzene

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone.
Mile Number (/g/kg) (jrglg lipid) (Ag/kg) (ug/g lipid) (sg/kg) (gg/g lipid) (ag/kg) (,uglg lipid) (ug/kg) (jgIg lipid)

RM14 I-LS 9.9 U 10.0 0.2 9.9 U 99 U 99 U
RM14 I-C 9.6 U 9.6 U 9.6 U 96 U 96 U
RM21 2-IS 10 U 10.0 U 10 U 500 U 500 U
RM 21 3-LS 10 U 10.0 U 10 U 100 U 100 U
RM 26 4-LS 9.7 U 9.7 U 9.7 U 97 U 97 U
RM 29 5-LS 9.8 U 9.8 U 9.8 U 490 U 490 U
RM 36 6-LS 9.8 U 8.8 0.1 J 9.8 U 98 U 98 U
RM 59 7-LS 9.8 U 9.8 U 9.8 U 98 U 98 U
RM 6g 8-LS 7.8 U 7.8 U 7.8 U 490 U 490 U
RM Sl 9-LS 9.9 U 9.9 U 9.9 U 99 U 99 U
RM 8S 10-LS 9.9 U 23.0 0.5 9.9 U 490 U 490 U
RM 90 I1-LS 9.8 U 22.0 0.6 9.8 U 98 U 98 U
RM 95 12-LS 9.9 U 9.9 U 9.9 U 99 U 99 U

m RM 120 13-1-LS 9.6 U 9.6 U 9.6 U 96 U 96 U

u RM 120 13-2-LS 8.5 U 8.5 U 8.5 U 480 U 480 U
RM 120 13-3-IS 9.8 U 10.0 0.3 9.8 U 98 U 98 U
RM 124 14-LS 9.9 U 9.9 U 9.9 U 500 U 500 U
RM 141 15-C 10 U 10.0 U 10 U 500 U 500 U

l~ildlife Reference Level' na * na i na ** a na* 

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
-Estimated value less than specified detection limit.

* = Lipid-normalized data only presented when a compound is detected.
= Wildlife reference level not available.

5 Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fash-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 10 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CHLORINATED BENZENES (cont.)

I ,2-Dichlorobenzene I ,4-Dichlorobenzene 1,2,4-Trichlorobenzene Hexachlorobenzene Hexachiorobutadiene

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (ug/kg) (Mg/g lipid) (Mig/kg) (Mg/g lipid) (Mg/kg) (Mglg lipid) (Mglkg) (Agfg lipid) (Mg/kg) (ugtg lipid)

RM 14 I-LS 99 U 99 U 99 U 99 U 99 U
RM 14 I-C 96 U 96 U 96 U 96 U 96 U

1M 21 2-LS 500 U 500 U S00 U S00 U 500 U
RM 23 3-LS 100 U 100 U 100 U 100 U 100 U
RM 26 4-LS 97 U 97 U 97 U 97 U 97 U
RM 29 5-LS 490 -U 490 U 490 U 490 U 490 U
RM 36 6-1S 98 U 98 U 98 U 98 U 98 U
RM 59 7-LS 98 U 98 U 98 U 98 U 98 U
RM 68 8-LS 490 U 490 U 490 U 490 U 490 U
RM Sl 9-LS 99 U 99 U 99 U 99 U 99 U
RMSS 10-LS 490 U 490 U 490 U 490 U 490 U
RM 90 11-LS 98 U 9S U 98 U 98 U 98 U
RM 95 12-LS 99 U 99 U 99 U 99 U 99 U

RM 120 13-1-LS 96 U 96 U 96 U 96 U 96 U
tr RM 120 13-2-LS 480 U 480 U 480 U 480 U 480 U

RM 120 13-3-LS 98 U 98 U 98 U 98 U 98 U
o RM 124 14-LS 500 U 500 U 500 U 500 U 500 U

RM 141 15-C 500 U 500 U 50o U 500 U 500 U

Ildlife Reference Level' na ** na $ 1300 na *S na t*

Note- All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.

E = Estimated value based on QA/QC evaluation.
I = Estimated value less than specified deteetion limit.

* Lipid-normalized data only presented when a compound is detected.
Wildlife reference level not available.

' Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 11 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CHLORINATED BENZENES (cont.) BENZIDINES PHTHALATE ESTERS

Hexachloroethane Hexachlorocyclopentadiene 3,3'-Dichlorobenzidine Dimethylphthalate Diethylphthatate

Norm.* Norm.* Norm.* Norn.* Norm.*
River Sample Cone. Cone. Cone. Conc. Cone. Cone. Cone. Cone. Cone. Conc.-
Mile Number (gg/kg) (gg/g lipid) (,sglkg) (gglg lipid) (ag/kg) (,ug/g lipid) (pg/kg) (yglg lipid) (jig/kg) (jAglg lipid)

RM 14 I-LS 99 U 490 U 490 U 99 U 99 U
RM 14 I-C 96 U 480 U 480 U 96 U 96 U
RM 21 2-LS 500 U 2500 U 2500 U 500 U 500 U
RM 23 3-LS 100 U 500 U 500 U 100 U 100 U
RM 26 4-LS 97 U 480 U 480 U 97 U 97 U
RM 29 5-LS 490 U 2400 U 2400 U 490 U 490 U
RM 36 6-LS 98 U 490 U 490 U 98 U 98 U
Rm 59 7-LS 98 U 490 U 490 U 98 U 98 U
RM 68 8-LS 490 U 2500 U 2500 U 490 U 490 U
RM 81 9-LS 99 U 490 U 490 U 99 U 99 U
RM 88 10-LS 490 U 2500 U 2500 U 490 U 490 U
RM 90 II-LS 98 U 490 U 490 U 98 U 98 U

RM 95 12-LS 99 U 490 U 490 U 99 U 99 U
RM 120 13-1-LS 96 U 480 U 480 U 96 U 96 U
RM 120 13-2-LS 480 U 2400 U 2400 U 480 U 480 U
RM 120 13-3-LS 98 U 490 U 490 U 98 U 98 U
RM 124 14-IS 500 U 2500 U 2500 U 500 U 500 U
RM 141 15-C 500 U 2500 U 2500 U 500 U 500 U

Wildlife Refenne Level' na * na ** na N_ na na

Note: AR concentrations are reported on a wet weight basis.

C = Carp sample
LS Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QAIQC evaluation.
J = Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.

= Wildlife reference level not available.
Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 12 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHTHALATE ESTERS (cont.) MISCELLANEOUS

Di-n-butyl phthalatc Benzyl butyl phthalate bis(2-Ethylhexyl)phthalate Di-n-octyl phthalate Carbazole
Norm.* Norm.* Norm.* N

5
rm.*. Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pg/kg) (pg/g lipid) fjLglkg) (ug/g lipid) (gg/kg) (.ug/g lipid) (gt/kg) (pug/g lipid) (pg/kg) (,g/g lipid)

RM 14 -ILS 99 U 99 U 99 U 99 U 99 U
RM 14 I-C 96 U 96 U 96 U 96 U 96 U
RM 21 2-LS 500 U 500 U 500 U Soo U S00 U
RM 23 3-LS 430 12.6 100 U 100 __too_______U

RM 26 4-LS 97 U 97 U 760 11.5 97 U 97 U
RM 29 5-LS 490 U 490 U 490 U 490 U 490 U
RM 36 6-LS 98 U 98 U 400 4.8 98 U 9S U
RM 59 7-LS 98 U 98 U 98 U 98 U 9S U
RM 68 8-LS 490 U 490 U 490 U 490 U 490 U
RM 81 9-LIS 99 U 99 U 99 U 99 U 99 U
RM 8S 10-LS 490 U 490 U 490 U 490 U 490 U
RM 90 II-LS 98 U 98 U 98 U 98 U 9S U
RM95 12-LS 99 U 99 U 99 U 99 __U 99 U

RM 120 13-I-LS 96 U 96 U 96 U 96 U 96 U
RM 120 13-2-LS 480 U 480 U 480 U 480 U 480 U

- RM 120 13-3-IS 98 U 98 U 98 U 98 _ U 9S U
RM 124 14-LS 500 U 500 U 500 U 500 U 500 U
RM 141 15-C 500 U 500 U 500 U 500 U 500 U

ildlife Reference Level' na * na na t na na

Note. A]] concentrations are reported on a wet weight basis.

C = Carp sample
LS Largescale sucker sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
e = Estimated value based on QAIQC evaluation.-
I = Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.

Wildlife reference level not available.
I Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 13 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

MISCELLANEOUS (cont. 

Benzyl Alcohol Benzoic Acid Isophorone 4-Chloroaniline

Norm.t Norm.
t Norm.t . Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone.
Mile Number (u glkg) (pg/g lipid) (ug/kg) (pg/g lipid) (ug/kg) (j'g/g lipid) (jg/kg) (ag/g lipid)

RM 14 I-LS 99 U 990 U 99 U 300 U
RM 14 I-C 96 U 960 U 96 U 290 U
RM 21 2-LS 500 U 5000 U 500 U 1500 U
RM 23 3-LS 100 U 1000 U 100 U 299 U
RM 26 4-LS 97 U 970 U 97 U 290 U
RM 29 5-LS 490 U 4900 U 490 U 1500 U

RM 36 6-LS 98 U 980 U 98 U 290 U
RM 59 7-LS 98 U 980 U 98 U 290 .U
RM 68 8-LS 490 U 4900 U 490 U 1500 U
RM81 9-LS 99 U 990 U 99 U 300 U
RM 88 10-LS 490 U 4900 U 490 U 1500 U
RM 90 Il-LS 98 U 980 U 98 U 290 U

RM 95 12-LS 99 U 990 U 99 U 300 U
RM 120 13-1-LS 96 U 960 U 96 U 290 U
RM 120 13-2-LS 480 U 4800 U 480 U 1400 U
RM 120 13-3-LS 98 U 980 U 98 U 290 U
RM 124 14-LS 500 U 5000 U 500 U 990 U
RM 141 15-C 500 U 5000 U 500 U 500 U

slhdlife Reference Level' na
t t

na t t na **

Note: All concentrations are reported on a wet weight basis,

C = Carp sample

LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
J = Estimated value less than specified detection limit.
* Lipid-normalized data only presented when a compound is detected.
** Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell ct al. 1987) for the protection of fish-eating wildlife.



TABLE E4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 1 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES

Alpha-BHC Beta-BHIC Delta-BHC Lindane Heptachlor

Norm.* Norrn.* Norm.* Norm.* Norm.*
River Sample Cone. Conc. Cone. Conc. Conc. Conc. Cone. Cone. Conc. Cone.
Mile Number (pug/kg) (ug/g lipid) (pg/kg) (pg/g lipid) (pg/kg) (pg/g lipid) (pg/kg) (pgIg lipid) (pglkg) (jsg/g lipid)

RM 14 I-LS 2.5 U 2.5 -U 8.0 U/E 2.5 U 2.5 U
RM 14 I-C 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 21 2-LS 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 23 3-LS 2.5 U 2.5 U 5.0 U/E 2.5 U 2.5 U
RM 26 4-LS 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 29 5-LS 2.5 U 2.5 U 3.0 U/E 2.5 U 2.5 U
RM 36 6-LS 2.5 U 2.5 U 7.5 U/E 2.5 U 2.5 U
RM 59 7-LS 2.5 U/E 2.5 U 10 U 2.5 U/E 2.5 U
RM 68 8-LS 2.5 U/E 3.0 U 7.5 U/E 2.5 U/E 2.5 U
RM Sl 9-LS 2,5 U/E 2.5 U 2.5 U 2.5 U/E 2.5 U
RM 8B 10-LS 2.5 U/E 2.5 U 8.0 U 2.5 U/E 2.5 U
RM 90 II-LS 2.5 U/E 2.5 U 7.0 U 2.5 U/E 2.5 U
RM 95 12-LS 2.5 U/E 2.5 U 2.5 U 2.5 U/E 2.5 U

RM 120 13-1-LS 2.5 U/E 2.5 U 2.5 U 2.5 we 2.5 U
li RM 120 13-2-LS 2.5 U/E 2.5 U 10 U/E 2.5 WE 2.5 U

. RM 120 13-3-LS 2.5 U/E 2.5 U 7.5 U/E 2.5 U/E 2.5 U
RM 124 14-LS 2.5 U/E 2.5 U 2.5 U/E 2.5 U/E 2.5 U
RM 141 15-C 2.5 U/E 2.5 . U 2.5 U/E 2.5 U/E 2.5 U

s~ildlife Reference Valucs
t

100 too 100 100 na*#

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile

QUALIFIERS:
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
C = Value is an estimate due to matrix interferences.
I = Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.

= Wildlife reference value not available for this compound.
Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 2 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (cont.)

Aldrin Heptachlor Epoxide Endosulfan I Dicidrin p,p'-DDE

Norm.* Norm.* -Norm.* Norm.* Norm.*
River Sample Cone. Conc. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (,ug/kg) (ag/g lipid) (jg/kg) (gg/g lipid) (tig/kg) (ug/g lipid) (jag/kg) (MgIg lipid) (jglkg) (aggg lipid)

RM 14 I-LS 2.5 U 2.5 U 2.5 U- 5 U 110 2.4
RM 14 l-C 2.5 U 2.5 U 2.5 U 5 U 63 1.1
RM21 2-LS 2.5 U 2.5 U 2.5 U 5 U 100 2.2
RM 23 3-LS 2.5 U 2.5 U 2.5 U 5 U It 3.2
RM 26 4-LS 2.5 U 2.5 U 2.5 U 5 U 65, 1.0
RM 29 5-LS 2.5 U 2.5 U 2.5 U 5 U 100 2.1
RM 36 6-LS 2.5 U 2.5 U 2.5 U S U 69 O.3
RM 59 7-LS 2.5 U 2.5 U 2.5 U 5 U 76 2.7
RM 68 S-LS 2.5 U 2.5 U 2.5 U 5 U 92 5.1
RM 81 9-LS 2.5 U 2.5 U 2.5 U 5 U 37 6.2
RM 88 l0-LS 38 U 22 U 2.5 U 65 U 86 1.8 C
RM 90 II-LS 2.5 U 6.1 U 2.5 U 5 U 160 4.2
RM 95 12-LS 2.5 U 2.5 U 2.5 U 5 U 93 2.4

RM 120 13-1-LS 2.5 U 2.5 U 2.5 U 5 U. IS0 12.9
j RM 120 13-2-LS 2.5 U 2.5 U 2.5 U 5 U 98 9.8
t RM 120 13-3-LS 2.5 U 12 U 2.5 , U 5 U 78 2.6

RM 124 14-LS 2.5 U 2.5 U 2.5 U 5 U 98 4.5
RM 141 15-C 2.5 U 2.5 U 2.5 U 5 . U 100 3.3

ffldlife Reference Values' 120 na** na*s 120 200

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile

QUALIFIERS:
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
C = Value is an estimate due to matrix interferences.
I = Estimated value less than specified detection limit.

t Lipid-normalizcd data only presented when a compound is detected.
** = Wildlife reference value not available for this compound.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 3 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (cont.)

Endrin Endosulfan 11 p,p-DDD Endosulfan Sulfate p,p'-DDT

Norm.* Norm.* Nonrm.* Norn.* Norm.*

River Sample Cone, Cone. Cone. Cone. Cone. Cone. Cone. Cone, Cone. Cone.

Mile Number (pg/kg) (pg/g lipid) (pg/kg) (pgfg lipid) (pg/kg) (.ug/g lipid) (pg/kg) (pg/g lipid) (pugtkg) (pgig lipid)

RM 14 I-LS 5 U 5 U 31 0.7 5 U/E 12 0.3
RM 14 I-C 5 U 5 U 20 0.3 5 U/E 3.7 0.1 J

RM 21 2-LS 5 U 5 U 18 0.4 5 U/E 16 0.3

RM 23 3-LS 5 U 5 U 23 0.7 5 U/E 13 0.4

RM 26 4-LS 5 U 5 U 16 0.2 5 U/E 8.8 0.1

RM 29 S-LS 5 U 5 U 28 0.6 5 U/E 11 0.2

RM 36 6-LS 5 U 5 U 19 0.2 5 U/ 9.9 0.1

RM 59 7-LS 5 U/E 5 U 21 0.8 5 U 11 0.4 E

RM 68 8-LS 5 U 5 U/E 19 1.1 5 U/E 6.3 0.4
RM 81 9-LS 5 U/E 5_ U 9.4 1.6 5 U 4 0.7 JME

RM 88 1o-LS 5 U/E 5 U 31 0.6 5 U 56 1.2 C/E

RM 90 Il-LS 5 U/E 5 U 47 1.2 5 U 13 0.3 E

RM 95 12-LS 5 U/E 5 U 29 0.8 5 U 8.6 0.2 E

M RM 120 13-1-LS 5 U/E 5 U 31 2.2 5 U 27 1.9 E
1 RM 120 13-2-LS S U 5 U/E 21 2.1 5 U/E 7.5 0.8

.. RM 120 13-3-LS 5 U S UE 27 0.9 5 U/E 9.6 0.3
RM 124 14-LS 5 U 5 U/E 27 1.2 5 U/E 10 0.5

RM 141 15-C 5 U 5 U/E 21 0.7 5 U/E 3.9 0.1 J

Wildlife Reference Valuesa 25 na** 200 na** 200

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile

QUALIFIERS:
U = Compound was not detected. Value given is the lower quantification limit,
E = Estimated value.
C = Value is an estimate due to matrix interferences.
J = Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.
** Wildlife reference value not available for this compound.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 4 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (cont.)
Mdthoxychlor Endrin Ketone Endrin Aldehyde Gamma-Chlordane Alpha-Chlordane

Norm.* Norm.a Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone.
Mile Number (Ig/kg) (pgIg lipid) (ug/kg) (zg/g lipid) (gglkg) (gg/g lipid) (pg/kg) (xg/g lipid) (pglkg) (pg/g lipid)

RM 14 I-LS 25 U 50 U/E 6 U 5 U 2.5 U
RM 14 I-C 25 U 21 U/I 5 U 5 U 2.5 U
RM 21 2-LS 25 U 42 U/E 6 U 4 U 2.6 U
RM 23 3-LS 25 U 20 U/E 5 U 3.5 U 2.7 U
RM 26 4-LS 25 U 8 U/E 5 U 3.5 U 2.5 U
RM 29 5-i-S 25 U 30 UWE 5 U 3.5 U 2.5 U
RM 36 6-LS 25 U 30 U/E 5 U 3.5 U 2.5 U
RM 59 7-LS 25 U 40 U 5 U 4.0 U 2.5 U
RM 68 8-IS 25 U 25 U/B 5 U 5.0 U 2.5 U
RM 81 9-LS 25 U 10 U 5 U 2.5 U 2.5 U
RM 88 10-LS 25 U 200 U 5 U 44 U 6.0 U
RM 90 I1-LS 25 U 50 U 5 U 6.1 U 3.5 U
RM 95 12-LS 25 U 5 U 5 U 4.5 U 2.6 U

RM 120 13-1-LS 25 U 5 U 5 U 5.5 U 3.6 U
m RM 120 13-2-LS 25 U 30 U/E 5 U 3.1 U 2.5 U

RM 120 13-3-LS 25 U 35 U/E 5 U 10 U 3.0 U
RM 124 14-LS 25 U 25 U/B 5 U 4.0 U 2.5 U
RM 141 I5-C 25 U 35 U/E 5 U 4.6 U 2.5 U

{ildlife Reference Values' na** 'a** na** .a** na**

Note: All concentrations are reported on a wet weight basis.

C Carp sample

LS Largescale sucker sample
RM = River mile

QUALIFIERS:
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
C = Value is an estimate due to matrix interferences.
J = Estimated value less than specified detection limit.

= Lipid-normalized data only presented when a compound is detected.
= Wildlife reference value not available for this compound.

Wildlife reference level from the New York State guidelines (Newell ct al. 1987) for the protection of fish-eating wildlife.



TABLE E-4. PESTICIDES AND PC~s IN FISH WHOLE-BODY COMPOSITES (page S of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (cont.) |

Toxaphene o,p'-DDE o,p'-DDD o,p'-DDT Dicofol

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc. Conc. Cone. Cone. Cone. Conc. Cone. Conc, Cone. Cone.
Mile Number (pg/kg) (ug/g lipid) (pg/kg) (sg/g lipid) (pg/kg) (pg/g lipid) (pgg/kg) (pgtg lipid) (jiglkg) (pg/g lipid)

RM 14 1-LS 250 U 130 U 260 U 210 U 26 U
RM 14 1-C 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 21 2-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 23 3-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 26 4-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 29 5-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 36 6-LS 250 U 5.2 U 5.2 U 5.2 , U 26 U
RM 59 7-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 68 8-LS 250 U 5.2 U 5,2 U 5,2 U 26 U
RM 81 9-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 88 10-LS, 250 U 130 U 260 U 210 U 26 U
RM 90 Il-LS 250 U 9.5 U 5.2 U 5.2 U 26 U
RM 95 12-LS 250 U 5.2 U 5.2 U 5.2 U 26 U

M RM 120 13-1-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
.. RM120 13-2-LS 250 U 5.2 U 5.2 U 5.2 U 26 U

RM 120 13-3-LS 250 U 135 U 5.2 U 5.2 U 26 U
RM 124 14-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 124 15-C 250 U 5.2 U 5.2 U 5.2 U 26 U

slldlife Reference Values' na** 200 200 200 na**

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largeseale sucker sample
RM = River mile

QUALIFIERS;
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
C = Value is an estimate due to matrix interferences.
J = Estimated value less than specified detection limit.
a = Lipid-normalized data only presented when a compound is detected.
** = Wildlife referenee value not available for this compound.
' Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 6 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (coat.) |PCBS
Methyl Parathion Arocelor 1242/1016 Aroclor 1248 Aroelor 1254 Aroclor 1260

Norn.* Norm.* Norm.* Norm.* .Norm.*

River Sample Cone. Cone. Conc. Cone. Cone. Cone. Cone. Conc. Cone. Cone.
Mile Number (pg/kg) ,igIg lipid) (pg/kg) (gg/g lipid) (pg/kg) (Fglg lipid) (pg/kg) (pglg lipid) (jg/kg) (pg/g lipid)

RM 14 I-LS 26 U 52 U 52 U 98 2.1 54 1.2
RM 14 I-C 26 U 52 U 52 U 65 1.1 30 0.5 J

RM 21 2-LS 26 U 52 U 52 U 84 1.8 51 1.1 J
RM 23 3-LS 26 U 52 U 52 U 70 2.1 36 1.1 J

RM 26 4-LS 26 U 52. U 52 U 47 0.7 J 52 U
RM 29 5-LS 26 U 52 U 52 U 53 1.1 27 0.6 J

RM 36 6-LS 26 U 52 U 52 U 42 0.5 J 52 U
RM 59 7-LS 26 U 52 U 52 U 62 2.2 52 U

RM 68 8-LS 26 U 52 U 52 U 55 3.1 31 1.7 J
RM 81 9-LS 26 U 52 U 52 U 33 5.5 J 52 U
RM 88 l0-LS 26 U 52 U 52 U 2700 56.3 250 U

RM 90 Il-LS 26 U 52 U 52 U 86 2.3 41 1.1 J

tri RM 95 12-LS 26 U 52 U 52 U 52 1.4 29 U
X RM 120 13-1-LS 26 U 52 U 52 U 68 4.9 56 4.0
ov RM 120 13-2-LS 26 U 52 U 52 U 26 2.6 1 52 U

RM 120 13-3-LS 26 U 52 U 52 U 170 5.7 37 1.2 J
RM 124 14-LS 26 U 52 U 52 U 38 1.7 J 52 U
RM 141 15-C 26 U 52 U 52 U 36 1.2 J 52 U

Wildlife Reference Values' na** na** na** na*n

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
p.M = River mile

QUALIFIERS:
U = Compound was not dctected. Value given is the lower quantification limit.
E = Estimated value.
C = Value is an estimate due to matrix interferences.
I = Estimated value less than specified detection limit.

= Lipid-normalized data only presented when a compound is detected.
Wildlife reference value not available for this compound.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 7 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PCBs (coat.) _

Aroelor 1221 Aroelor 1232 Total PCBs

Norm.t Norm.* Norm.$
River Sample Cone. Cone. Cone. . Cone. Cone. Cone.

Mile Number (jg/kg) Qsg/g lipid) (pg/kg) (zg/g lipid) (pg/kg) (ug/g lipid)
RM 14 I-LS 52 U 54 1.2

-RM 14 1-C 52 U 30 0.5 J 95 1.6
RM 21 2-LS 52 U 51 1.1 J 4 p
RM 23 3-LS 52 U 36 1.1 J 106 3.1
RM 26 4-LS 52 U 52 U 47 0.7 J
RM 29 5-LS 52 U 27 0.6 J S0 1.7
RM 36 6-LS 52 U 52 U 42 0.5 .
RM 59 7-LS 52 U 52 U 62 2.2
RM 68 8-LS 52 U 31 Li7 86 4.8
RM 81 9-LS 52 U 52 U 33 5.5 J
RM 88 10-LS 52 U 250 U 27(W
RM 90 II-LS 52 U 41 1.1 J 12iil .45
RM 95 12-LS 52 U 29 0.8 81 2.1

RM 120 13-1-LS 52 U 56 4.0 O1 4
RM 120 13-2-LS 52 U 52 U 26 2.6 J

RM 120 13-3-LS 52 U 37 1.2 J -27,. 6.92 ,
RM 124 14-LS 52 U 52 U 38 1.7 
RM 141 15-C 52 U 52 U 36 1.2 

dlidfe Refere nce Values' una* na** 110

Note: AD eoncentrations are reported on a wet weight basis.

C = Carp sample
LS = Largeseale sucker sample
RM = River mile

QUALIFIERS:
U = Compound was not detected. Value given is the lower quantification limit.
E .Estimated value.
C = Value is an estimate due to matrix interferences.

= Estimated value less than specified detection limit.
* Lipid-normalized data only presented when a compound is detected.
** = Wildlife reference value not available for this compound,
' Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-S. DIOXINS AND FURANS IN FISH WHOLE-BODY COMPOSITES (page 1 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

DIOXINS

2378-TCDD 12378-PcCDD 123478-HxCDD 123678-HxCDD 123789-HxCDD 1234678-HpCDD
Lipid Lipid Lipid Lipid Lipid Lipid

Norm.* Norm.* Norma.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone. Cone. Cone. Cone.
Mile Number (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid)

RM 14 I-LS 0.1 UIE 1.4 UIE 0.7 U/E 0.8 U/e 0.7 UIE 1.1 0.02
RM 14 I-C 1.1 U/E 1.1 U/E 1.6 U/E 1.6 U/E 1.7 UIE 3.8 0.06
RM 21 2-LS 0.6 U/B 0.5 UIE 0.5 U/E 0.6 U/E 0.5 U/E 0.4 0.01
RM 23 3-LS 0.8 U/e 0.7 UIE 1.1 U/E 0.5 0.02 0.1 U/E 2.6 0.08
RM 26 4-LS 0.9 0.01 0.7 U/E 0.4 0.01 0.2 U/E 0.2 U/e 0.8 0.01
RM 29 5-LS 0.9 U/E 0.8 UIE 1.7 U/E 1.7 U/E 1.8 UWE 0.7 0.01
RM 36 6-LS 1.4 U/e 1.1 U/E 0.6 U/E 0.6 U/E 0.6 U/E 1.1 0.01
RM 59 7-LS 1.8 U/e 1.0 U/E 0.8 U/E 0.8 U/E 0.8 U/E 2.1 0.08
RM 68 8-LS 0.3 U/E 0.3 U/E 0.3 U/E 0.4 / 0.4 UIE , 1.3 0.07
RM 81 9-LS 0.4 U/E 0.8 U/E 0.3 0.13 0.4 U/E 0.4 U/I 0.8 0.13
RM 88 10-LS 0.7 U/e 1.1 U/e 1.1 U/E 1.2 U/E 1.2 UWE 1.2 , 0.03
RM 90 I-LS 0.7 U/e 0.7 w/E 0.4 U/E 0.6 0.02 0.4 U/E 1.2 0.03
RM 95 12-LS 0.6 U/E 0.5 U/B 0.4 U/E 0.5 U/E 0.4 U/E 0.5 0.01

m RM 120 13-1-LS 0.4 U/E 0.4 U/E 0.3 U/E 0.4 U/e 0.3 U/E 0.4 0.03
RM 120 13-2-LS 0.7 0.07 0.S 0.05 0.5 0.05 0.3 UIE 0.3 U/E 0. . 0.09
RM 120 13-3-LS 0.4 UE 0,5 U/E 0.5 U/E 0.6 U/E 0.5 UIE 0.8 0.03
RM 124 14-LS 0.4 U/E 0.3 U/e 0.2 UE 0.2 U/E 0.2 UWB 0.4 0.02
RM 141 15-C 0.3 U/E 0.5 U/E 0.3 0.02 0.6 0.01 0.2 UIE 1.2 0.04

Vildlife Reference Value
0

na** n** na** na** na na *

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E Estimated value based on evalutation of QC data.
* = Lipid-normalized data only presented when a compound is detected.
** Tissue reference value not available for this compound.
O Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

Toxicity Equivalency Concentrations calculated using Barnes et al (1989).
Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to half the lower detection limit,
Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero,



TABLE E-S. DIOXINS AND FURANS IN FISH WHOLE-BODY COMPOSITES (page 2 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

DIOXINS (coat.) FURANS
OCDD 2378-TCDF 12378-PeCDF 23478-PeCDF 123478-HxCDF 123678-IHxCDF

Lipid Lipid Lipid Lipid Lipid Lipid

Norm.* Norm.* Norm.* Norm.* Norm.* Norrn.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

Mile Number (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ngpg lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid)

RM 14 I-LS 5.6 0.12 4.9 0.11 E 9.9 0.22 0.9 U/E 1.3 U/E 5.2 0.11

RM 14 I-C 7.5 0.13 3.6 0.06 2.3 0.04 0.3 U/E 0.6 U/E 0.5 U/E

RM 21 2-LS 3.3 0.07 5.0 0.11 5.6 0.12 0.7 U/E 0.3 U/E 0.3 U/E

RM 23 3-LS 36.9 1.09 3.2 0.09 E 2.7 0.08 0.6 U/E 0.6 U/E 0.6 U/E

PM 26 4-LS 5.6 0.08 2.6 0.04 1.8 0.03 0.3 U/B 0.4 U/E 0.4 U/B

RM 29 5-LS 3.6 0.08 5.2 0.11 E 0.6 U/E 0.6 U/E 0.5 U/E 0.5 U/E

RM 36 6-LS 4.9 0.06 5.9 0.07 E 1.4 0.02 1.3 U/E 0.8 U/E 0.8 U/F
RM 59 7-LS 9.9 0.35 5.4 0.19 E 2.0 0.07 0.1 U/E 0.7 U/E 0.7 U/E

RM 68 8-LS 8.9 0.49 2.6 0.14 1.5 0.08 0.2 U/E 0.2 U/F 0.2 U/E

RM 81 9-LS 3.9 0.65 1.6 0.27 0.4 U/E 1.0 0.17 0.3 U/E 0.4 U/E

RM 88 10-LS 5.4 0.11 2.1 U/E 1.2 0.03 0.5 U/E 1.0 U/E 0.9 U/E

RM 90 I1-LS 2.6 0.07 6.5 0.17 3.9 0.10 1.1 U/E 0.8 U/E 0.9 UWE

RM 95 12-LS 2.2 0.06 3.8 0.10 1.7 0.04 0.3 U/E 0.3 U/E 03 U/E

Rn EM 120 13-1-LS 1.5 0.11 4.8 0.34 0.3 0.02 0.5 U/E 0.3 U/E 0.3 U/E

RM 120 13-2-LS 4.3 0.43 2.7 0.27 0.6 U/E 18 0.18 0.7 U/E 0.7 U/E

RM 120 13-3-LS 6.0 0.20 2.2 0.07 2.2 0.07 0.2 U/E 0.3 U/E 0.3 U/E

RM 124 14-LS 3.7 0.17 4.1 0.19 0.9 U/E 0.3 U/E 0.1 U/E 0.1 U/F

RM 141 15-C 3.9 0.13 3.9 0.13 3.9 0.13 0.2 0.01 0.3 U/E 0.4 U/E

Wldlife Referene Value' I na ** na na a ** na ** na**

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on evalutation of QC data.
* = Lipid-normalized data only presented when a compound is detected.

= Tissue reference value not available for this compound.
Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

Toxicity Equivalency Concentrations calculated using Barnes et al (1989).
2 Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to half the lower detection limit.

Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero.



TABLE E-5. DIOXINS AND FURANS IN FISH WHOLE-BODY COMPOSITES (page 3 of 4)

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

FURANS (cont.)

123789-HxCDF 234678-HxCDF 1234678-HpCDF 1234789-HpCDF OCDF

Lipid Lipid Lipid Lipid Lipid
Norm.* Norm.* Norm.* Norm.* - Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number pog/kg) (ngig lipid) (ngtkg) (ng/g lipid) (ng/kg) (ngfg lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid)

RM 14 1-IS 2.4 0.05 5.2 0.11 5.5 0.12 0.5 U/e 2.7 0.06
RM 14 I-C 2.5 0.04 1.0 0.02 0.3 UtE 0.5 U/E 0.6 WE
RM 21 2-LS 4.5 0.10 1.2 0.03 0.3 U/E 0.6 U/E 0.2 U/E
EM 23 3-LS 0.5 0.02 1.6 0.05 0.7 UWE 0.4 U/e 2.4 0.07
EM 26 4-LS 1.1 0.02 0.4 U/E 0.7 U/E 1.2 U/B 0.3 U/E
EM 29 5-LS 3.4 0.07 0.8 0.02 0.4 U/E 0.2 U/E 0.2 U/E
RM 36 6-IS 1.3 0.02 0.3 0.00 0.5 U/E 0.2 U/E 0.2 U/E
iM 59 7-LS 2.1 0.08 0.6 0.02 - 1.3 0.05 0.4 U/E 1.3 0.05
RM 68 8-IS 1.6 0.09 0.4 0.02 0.8 U/E 1.2 U/E 0.9 0.05
RM 81 9-iS 0.9 0.15 0.3' 0.05 0.7 U/E 0.2 U/E 0.4 U/E
RM 88 10-LS 1.7 UIE 1.1 UIE 1.3 U/E 2.5 U/E 0.8 U/E
EM 90 1I-LS 4.0 0.11 1.0 0.03 0.4 0.01 0.4 U/E 0.3 U/E
EM 95 12-LS 1.7 0.04 0.4 0.01 0.4 U/E 0.3 U/E 0.1 U/E

trs
EM 120 13-1-LS 2.8 0.20 0.7 0.05 0.3 U/E 0.2 U/E 0.1 U/E

.. RM 120 13-2-LB 1.3 0.13 0.5 0.05 4.0 0.40 0.4 U/E 2.0 0.20
RM 120 13-3-LB 1.6 0.05 0.5 0.02 0.6 U/B 0.3 U/E 0.4 UIE
RM 124 14-LB 1.4 0.06 0.4 U/E 0.2 U/E 0.2 U/E 0.3 0.01
iM 141 15-C 2.3 .0.08 0.7 0.02 0.2 U/E 0.2 U/E 0.2 U/E

Widlife Reference Value
0

n**n *t na *** na_ _ na **

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on evalutation of QC data.
t = Lipid-normalized data only presented when a compound is detected.
** Tissue reference value not available for this compound.
° Wildlife reference value from New York State guidelines (Newell et al. 1917) for the protection of fish-eating wildlife.
* Toxicity Equivalency Concentrations calculated using Barnes et al (1989).
2 Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to half the lower detection limit.
' Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero.



TABLE E-5. DIOXINS AND FURANS IN FISH WHOLE-BODY COMPOSITES lpage 4 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

2,3,7,8-TCDD Toxicity Equivalency Concentrations'

Lipid Lipid
TEC

2
Norm. TEC3 Norm.

River Sample TEC' TEC |
Mile Number (pg/g) (ng/g lipid) (pg/g) (1sgig lipid)

RM 14 1-LS i- 2tI 0.0684 2.3393 0.0509
RM 14 1-C 2.0748 0.0346 0.8705 0.0145
RM 21 2-LS 2.0719 0.0451 1.3573 0.0295
RM 23 3-LS 1.6608 0,0489 0.8103 0.0238
RM 26 4-LS 1.7533 0.0267 1.4136 0.0214
RM 29 5-LS 2.0787 0.0433 0.9506 0.0198
RM 36 6-LS 2.3095 0.0275 0.8359 0.0100
RM 59 7-LS 2.3222 0.0830 0.9552 0.0341
RM 68 8-LS 0.9178 0.0513 0.5578 0.0310
RM 81 9-LS 1.3116 0.2188 0.8219 0.1370
RM 88 10-LS 1.3618 0.0286 0.0774 0.0016
RM 90 11-LS 2.3508 0.0619 1.4236 0.0375
RM 95 12-LS 1.2808 0.0337 0.6822 0.0180

tw RM 120 13-1-LS 1.3581 0.0971 0.8505 0.0608
u, RM 120 13-2-LS 2.5223 0.2524 2.4053 0.2405

RM 120 13-3-U8 1.0437 0,0348 0.5540 0.0185
RM 124 14-LS 0.9925 0.0452 0.5580 0.0254
RM 141 15-C 1.4130 0.0471 1.1109 0.0364

sdlife Rceference Value
0

3.0 3.0

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile

U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on evalutation of QC data.
O = Lipid-normalized data only presented when a compound is detected.

= Tissue reference value not available for this compound.
o Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

Toxicity Equivalency Concentrations calculated using Barnes et al (1989).
Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to half the lower detection limit.
Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero.



TABLE E-6. POLYBUTYL TINS IN FISH WHOLE-BODY COMPOSITES
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

.POLYBUTYL TINS-

n-Butyltin trichloride di-n-Butyltin dichloride tri-n-Butyltin chloride

River Sample Concentration Concentration Concentration
Mile Number (_ug Sn/kg) (pg Sn/kg) (gg Sn/kg)

RM 14 1-LS 3.4 U 5.2 U 1.6 U/B
RM 14 1-C 3.4 U 1.3 J 28.8
RM 21 2-LS 0.3 U/B 1.6 J 38.4
RM 23 3-LS 3.4 U 5.2 U 16.0
RM 26 4-LS 3.4 U 5.2 U 12.8
RM 29 5-LS 3.4 U 1.3 J 28.8
RM 36 6-LS 3.4 U 2.6 J 54.3
RM 59 7-LS 3.4 U/E 1.6 J/E 6.4 J/E
RM 68 8-LS 3.4 U 5.2 U 12.8
RM St 9-LS 3.4 U 5.2 U . 3.2 U/B
RM 8S 10-LS 3.4 U 1.8 3 25.6
RM 90 I1-LS 3.4 U 5.2 U 12.8
RM 9S 12-LS 3.4 U 5.2 U 16.0
RM 120 13-1-LS 3.4 U 5.2 U 6.4
RM 120 13-2-LS 3.4 UWE 5.2 UWE 6.4 UIB
RM 120 13-3-LS 3.4 U 5.2 U 12.8
RM 124 14-LS 3.4 U 5.2 U 3.2 U/B
RM 141 15-C 3.4 U 5.2 U 1.3- U/B

Wildlife Reference V na* _na* na*

C = Carp sample.
LS Largescale sucker sample.
U Compound was not detected. Value given is the lower quantification limit.
U/B = Undetected due to blank contamination.
J = Value detected below specified detection limit.
E = Estimated value based on evaluation of QC data.
RM = River mile.
* Reference value not available.
1 Wildlife reference value from New York State guidelines (Nowell et al. 1987) for the protection of fish-eating wildlife.

E-6:1



TABLE E-7. RADIONUCLIDES IN FISH WHOLE-BODY COMPOSITES (page I of 2)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

RADIONUCLIDES
River Sample Plutonium 2391240 Plutonium 23S Americium 241 Cobalt 60 Cesium 137 Europium 152

Mile Number (pCi/g} error LLD (pCi/g) error LLDI (pCilg) error LLD (pCi/g) (pCilg) error LLDT (pCi/g)

RM 14 I-LS 0.001 ±0.001 0.000 0.011 ±0.006 0.007 0.003 U ±0.012 0,020 0.02 U U 0.02 0.20 U
RM 14 I-C 0.002 ±0.002 0.000 0.002 U ±0.004 0.009 -0.001 U ±0.007 0.014 0.02 U U 0.02 0.20 U
RM 21 2-LS 0.001 ±0.001 0.000 0.000 U ±0.004 0.00W 0.003 U ±0.008 0.015 0.02 U U 0.02 0.20 U
RM 23 3-LS 0.001 ±0.001 0.000 0.001 U ±0.003 0.007 -0.004 U ±0.011 0.024 0.02 U U 0.02 0.20 U
RM 26 4-LS 0.000 ±0.000 0.000 0.001 U ±0.004 0.007 -0.003 U ±0.005 0.010 0.02 U U 0.02 0.20 U
RM 29 5-LS 0.001 ±0.002 0.000 0.001 U ±0.004 0.008 -0.0W4 U ±0.007 0.014 0.02 U U 0.02 0.20 U
RM 36 6-LS 0.001 ±0.002 0.000 -0.001 U ±0.005 0.010 0.002 U ±0.009 0.017 0.02 U U 0.02 0.20 U
RM 59 7-LS 0.003 ±0.003 0.000 0.003 U ±0.006 0.011 -0.002 U ±0.013 0.027 0.02 U U 0.02 0.20 U
RM 68 8-LS 0.001 ±0.001 0.000 0.001 U ±0.004 0.007 0.001 U ±0.008 0.015 0.02 U U 0.02 0.20 U
RM 81 9-LS 0.001 ±0.002 0.000 0.001 U ±0.004 0.008 0.003 U ±0.009 0.017 0.02 U 0.016 ±0.009 0.02 0.20 U
RM 88 10-LS 0.001 ±0.001 0.000 -0.002 U ±0.006 0.011 0.002 U ±0.010 0.018 0.15 U U 0.12 0.20 U
RM 90 I-LS 0.002 ±0.002 o.m 0.001 U ±0.005 0.010 0.004 U ±0.006 0.009 0.02 U U 0.02 0.20 U
RM 95 12-LS 0.001 ±0.001 0.000 0.003 U ±0.004 0.007 0.007 U. ±0.007 0.010 0.02 U U 0.02 0.20 U

RM 120 13-1-LS 0.003 ±0.003 0.000 0.003 U ±0.005 0.008 0.005 U ±0.006 0.010 0.02 U U 0.02 0.20 U
RM 120 13-2-LS 0.001 U ±0.002 0.003 0.002 U ±0.004 0.008 0.002 U ±0.005 0.009 0.02 U 0.020 ±0.009 0.02 0.20 U
RM 120 13-3-LS 0.001 ±0.001 0.000 0.002 U ±0.004 0.007 0.004 U ±0.007 0.012 0.02 U U 0.02 0.20 U

trl RM 124 14-LS 0.00 U ±0.003 0.006 0.001 U ±0.003 0.006 0.000 U ±0.005 0.010 0.02 U U 0.02 0.20 U
RM 141 15-C 0.001 i0.003 0.000 0.001 U ±0.008 0.017 -0.002 U ±0.006 0.013 0.02 U U 0.02 0.20 U

sWildlife Reference Value' na* na,* In na* na*

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS Largesrale sucker sample
RM River mile
LLD = Lower limit of detection
U = Compound was not detected. Value given is the lower quantification limit.

Reference value not available.
Wildlife reference value from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E-7. RADIONUCLIDES IN FISH WHOLE-BODY COMPOSITES (page 2 of 2)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

River Sample Europium 154 Eurapium 155

Mile Number (pCiJg) (PCi/g)

RM 14 I-LS 0.20 U 0.05 U
RM 14 1-C 0.20 U 0.05 U
RM 21 2-LS 0.20 U 0.05 U
RM 23 3-LS 0.20 U 0.05 U
RM 26 4-LS 0.20 U 0.05 U
RM 29 5-LS 0.20 U 0.05 U
RM 36 6-LS 0.20 U 0.05 U
RM 59 7-LS 0.20 U 0.05 U
RM 68 8-LS 0.20 U 0.05 U
RM S1 9-LS 0.20 U 0.05 U
RM 88 10-LS 0.25 U 0.50 U
RM 90 lI-LS 0.20 U 0.05 U
RM 95 12-LS 0.20 U 0.05 U

RM 120 13-I-LS 0.20 U 0.05 U
RM 120 13-2-LS 0.20 U 0.05 U
RM 120 13-3-LS 0.20 U 0.05 U
RM 124 14-LS 0.20 U 0.05 U
RM 141 15-C 0.20 U 0.05 U

slidlife Reference Value' na*. na*

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM River mile
LLD = Lower limit of detection
U = Compound was not detected. Value given is the lower quantification limit.
* = Reference value not available.

Wildlife reference value from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.


