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

BACTERIA '
. Fecal Coliform Escherichia coli Enterococcus
River Sample Concentration Geometric |Concentration Geometric |Concentration Geometric
Mile Number  |(colonies/100ml) Mean (colonies/t00ml) Mean {colonies/100ml) " Mean
RM 14 1-1.W 50 50 2 U
RM 14 1-2-W 50 50 75.2 2 2,0
RM 14 1-3-W 170 170 2 9]
RM 21 2-1-W 22 22 2 u
RM21° 2-2.W 50 20.6 50 20,6 4 27
RM 21 2-3-W 8 8 2 U
RM 23 3-1.W 130 80 8
RM 23 3-2-W 170 130 80.4 8 5.0
RM 23 3-3-W -170 50 2
RM 26 4-1-w 1 11 2
RM 26 42w 21 15.7 27 133 4 33
RM 26 4-3-W 13 8 4
RM 29 5-1-W B 8 2 U
RM 29 52w 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 8)
RM 36 6-2-W 7 109 7 10.9 2 U 2.0
RM 36 §3-W 11 ‘ 11 2 U
RM 39 T-1-W 50 30 2 u
RM 59 72-W 50 50,0 30 27.1 2 U 20
RM 59 7-3.-W . 50 22 2 U
RM 68 8-1.wW 30 17 4
.RM 68 L g2w 17 24.0 11 17.2 2 u 25
RM 68 8-3-W 27 27 2 U )
RM 81 9-1-W 22 2 2 U
RM 81 9-2-W 23 15.2 13 10.5 4 2.5
RM 81 9-3-W 7 4 2 U
RM 38 10-1-W 80 50 8
RM 88 10-2.W 1600 500 68.8 2 u 32
RM 88 10-3-w 140 13 2 U
RM 90 11-1-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 50 30 2 U
RM 95 12-2-W 240 98.6 75 56.5 2 2.5
RM95 12.3.w 80 80 4
RM 120 13-1-w 3o 3o 2
RM 120 13.2-W 23 5.1 17 18.8 2 2.0
RM 120 13-3-W 23 13 2
RM 124 14-1-W 110 110 2 u
RM 124 14.2.W 70 851 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-wW 280 749 50 422 6 46
BRM 141 15-3-W 50 50 4
Freshwater? U.S.EPA 126 33
Washington 100/200
Cregon 200/400
Marine* U.8.EPA 15/43 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 | (River Mile 14). The U.S. EPA does not recommend the use of the
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TABLE B-1. BACTERIA IN WATER (page 2 of 2)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

fecal coliform bacteria standard for water contact recreation, although the calculation of the EPA-recommended
Escherichia coli and enterococcus standards are based on the previousiy-recommended fecal coliform standard
of 200 fecal coliforms per 100mL. The EPA-recommended standard for freshwater bathing is 126 E. coli

per 100 mL, based on a statistically sufficient number of samples (generally not less than 5 samples equally spaced
over a 30-day period). Mo 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 samples (generally not less than 5 samples equally spaced
aver & 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 calculating the geometric mean exceeding 200 colonies per 100 mL. The Oregon standard is a logarithmic
mean concentration of 200 fecal coliforms per 100 mL based on & minimum of five samples collected over &
30-day period with not more than 10 percent of the samples in the 30-day period exceeding 400 fecal coliforms
per 100 mL.

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 U.S. EPA-recommended standard for marine bathing is

35 enterococous per 100 mL, 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
calculated for any of four different bathing frequency levels (U.S. EPA 1986). The Washington fecat 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 samples exceeding 43 organisms per 100 mL. The Oregon fecal coliform standard for estuarine
waters other than shellfish growing waters (shown in parentheses in the table above) is a logarithmic mean

of 200 fecal coliforms per 100 mL based on a minimum of 5 samples in a 30-day period, with not more than

10 percent of the samples in the 30-day petiod exceeding 400 fecal coliforms per 100 mL.

-

Note: Shaded areas indicate those concenirations 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 SEDIMENT/WATER AND CRAYFISH FIELD EFFORTS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page ! of 6)

1:¢-4

River . Depth  FieldDO DO Winkler DO Temp Conductivity Salinity - Turbidity
Mile Station Location N. latitude W. longitude Date  Time Tide (m) (mgL)** (%sat)** (mg/L) (°Cy*** pH (mMhos/cm)**** (ppt)**+*  (NTU)***#*
RM 14 1-W Youngs Bay 46°09'56.3" | 123°49'39.3" | 6/28/93 {1000f Ebb| 0.10 871 93.6 8.5 183 742 3.600 1.9 16
RM 14 1-W Youngs Bay 46°09'56.3" | 123°49'39.3" | 6/28/93 |1001| Ebb | 0.10 8.77 94.2 183 748 3.610 19 14
RM 14 1-w Youngs Bay 46°09' 563" | 123°49'39.3" | 6/28/93 {1002| Ebb| 0.10 877 .| 942 18.7 7.50 3.580 19 14
RM i4 1-w Youngs Bay 46°09'56.3" | 123°49'39.3" | 6/28/93 [1138| Ebb| 0.10 9.07 98.1 18.7 743 3.090 . 1.6 17
RM 14 1-W Youngs Bay 46°09'56.3" | 123°49'39.3" | 6/28/93 |1139| Ebb| G.10 <911 98.5 18.7 749 3.060 16 17
RM 14 1-W Youngs Bay 46°09'56.3" | 123°49'39.3" | 6/28/93 |1140| Ebb| 0.10 9.10 984 183 749 3.050 1.6 16
RM i4 1-CF Youngs Bay 46°10"06,5" | 123°49'37,5" { 7/23/93 [0702] Ebb| 0©.50 6.99 74.5 6.64 17.7 7.46 4.880 2.7 15
RM 14 1-CF Youngs Bay 46°10°06.5" | 123°49:37.5" | 7/23/93 |0703| Ebb | 0.50 6.58 703 17.8 7.41 5310 29 19
RM I4 1-CF Youngs Bay 46°10'06.5" | 123°49'37.5" | 7/23/93 |0704| Ebb| 0€.50 6.69 .2 17.8 741 5330 23 17
RM 14 1-CF Youngs Bay 46°10'06.5" | 123°49'37.5" | 7/23/93 |0705| Ebb| 0.50 6,70 .7 178 7.42 5.460 3.0 19
RM 14 1-CF Youngs Bay 46°10'06.5" | 123°49'37,5" | 7/23/93 |0706] Ebb | 0€.50 6.74 3 17.8 743 5380 2.9 15
RM 14 1-CF | Youngs Bay 46°10'06.5" | 123°49'37.5" | 7/23/93 |0707] Ebb| 0.50 6.78 72.5 17.8 743 5450 29 19
RM 21 2-W Cathlamet Bay 46°10'36.7" | 123°41'59.4" | 6/28/93 |1420{ Ebb [ C.15 9.48 101.6 18.7 8.31 0.112 01 9
RM21 2-W Cathlamet Bay 46°10'36.7" | 123°41'59.4" | 6/28/93 |1421{ Ebb| 0.15 9.53 1020 18.7 830 0112 0.1 9
RM21 2-W Cathlamet Bay 46°10°36.7" | 123°41'59,4" | 6/28/93 |1422| Ebb| 015 9.61 1023 18.7 8.30 0.112 0.1 8
RM 21 2-W Cathlamet Bay 46°10'36.7" | 123°41'59.4" | 6/28/93 |1626|Flood 0.50 1630R | 79.7R 19.5 8.45 0.114 - O 19
RM 21 2-W Cathlamet Bay 46°10'36.7" | 123°41'59.4" | 6/28/93 (1627|Flood] 0.50 16.18R | I76.5R 194 8.40 0.112 0.1 20
RM 21 2-W Cathlamet Bay 46°10'36.7" | 123°41'59.4" | 6/28/93 11628|Floed| 0.50 | 15.88R | I727R 19.5 - 8.38 0.112 0.1 19
RM 21 2w Cathlamet Bay 46°10°'36.7" | 123°41'59.4" | 6/28/93 {1635|Flood] 0.10 10,08 1102 19.8 . . * *
RM 21 2-W - Cathlamet Bay 46°10°36.7" { 123°41'59.4" | 6/28/93 |1636|Flood}” 0.10 9.66 1058 19.9 * . * *
RM 21 2-W Cathlamet Bay 46°10'36.7" | 123°41'59.4" | 6/28/93 |1637|Flood] 0.10 9.65 105.7 19.9 * * * *
[Freshwater! U.S. EPA (1-day) 8.0 (5.0) 6.59.0
U.S. EPA (T-day) 9.5 (6.5) 6.5-9.0
‘Washington 3.0 20.0 20.0 6.5-8.5
Oregon 90.0 6.5-8.5
[Marine® U.S.EPA 6.5-8.5
Washington 6.0 16.0 7.0-8.5
Oregon 6.0 7.0-8.5
W = Sediment/Water Field Effort RM = River Mile L Applies to ail stations except Station 1 (River Mile 14) * Not Recorded
CF = Crayfish Field Effort R =Unuseable Datz 2 Applies only to Station 1 (River Mile 14)
** The EPA-recommended standard isthe 1.day minimum and 7-day mean DO ation for the protection of early life stages of cold species of anadh fish that should maintain
the spawning-gravel DO ation shown in p i The 1-day DO standard is 5.0 mg/L and the 7-day mean DO standard is 6.0 mg/L for protection of early life stages of warmwater fish,

*** The EPA-recommended temperature criteria are a mixture of narrative criteria and quantitative species-specific madels that determine 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 of the lower Columbia River are desi d Class A) is 18 °C for freshwater and
16 °C for marine water. However, a special condition has been established for the Columbia River from the mouth to river mile 3093 which sets a temperature limit of 20.0 °C due to buman activities and
a limit of an increase of 0.3 °C dueto a single source or 1.1 °C due to all sources or activities combined when natural conditions cause the water temperature to exceed 20.0 °C. The state
. of Oregen's t criteria are established in refe to upstream, and presumably unaffected, reference locations,
*3%% The U.S. EPA did not recommend criteria for the protection of aquatic life in the 1986 criteria document, although adverse effects of salinity changes on plants and animals were discussed
(U.S. EPA 1986). The criteria recommended by the EPA are for the protection of public welfare; 250 mg/L of chlorides and sulfates in domestic water subp]is (U.S. EPA 1986).
#s44% The US. EPA recommendsd a namrative criterion for solids (suspended and settleable) and turbidity for the protection of freshwater fish and other aquatic life. The narrative criterion is "Settleable
and suspended solids should not reduce the depth of the ion point for ph hetic activity by more than 10 percent from the seasonally established norm for aquatic Life” (U.S. EPA. 1986).
The state of Washington Class A standard does not allow more than a S NTU increase over back ground turbidity when background turbidity is 50 NTU or less, or have more than a 10 percent increase
in turbidity when the background turbidity is more than 50 NTU. The state of Oregon turbidity standard allows no more than a 10 percent cummulative increase in natural stream turbidity due
to turbidity cansing activities. ’
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TABLE B-2. FIELD WATER QUALITY PARAMETERS COLLECTED
DURING THE SEDIMENT/WATER AND CRAYFISH FIELD EFFORTS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 2 of 6)

River Depth  FieldDO DO Winkler DO Temp Conductivity Salinity  Turbidity
" Mile Station Location N. latitude W, longitude Date Time Tide (m) (mgL)** (%sa)** (mg/L)y (°Cy*** pH (mMhos/cm)**s* (ppt)*s** (NTU)ss#*
RM 21 2-CF Cathjamet Bay 46°10'33.6" | 123°41'43.7" | 7/23/93 |0838| Ebb| 0.50 7.96 183 7.90 0.152 [X T 10
RM 21 2-CF Cathlamet Bay 46°10'33.6" | 123°41'43.7" | 7/23/93 |0839]| Ebb | 0.50 18.3 7.50 0.152 0.1 11
RM21 2-CF " Cathlamet Bay 46°10'33.6" | 123°41'43.7" | 7/23/93 |084C| Ebb| 0.50 18.3 7.89 0.152 01 11
RM 23 3w Svensen [sland 46°10'29.4" | 123°39'53.5" | 6/27/93 |0930| Ebb| O©.15 9.45 99.1 17.7 7.81 0.110 01 8
RM 23 3w Svensen Island 46%10'29.4" | 123°39'53.5" | 6/27/93 |0931| Ebb| 0.15 9.42 98.3 . 17.7 7.81 0.110 01 9
RM 23 3w Svensen Island 46°10'29.4" | 123°39'53.5" | 6/27/93 |0932| Ebb| 0.15 938 983 17.7 7.81 0.110 0.1 8
RM23 3-w Svensen 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 01 8
RM 23 3w Svensen Island 46°10'29.4" | 123°39'53.5" | 6/27/93 |0934] Ebb{ 0.50 14.63R | 1530R |- 17.7 7.80 0.110 61 9
RM 23 3-W Svensen Island 45°10'29.4" | 123°39'53.5" | 6/27/53 {0935| Ebb{ 050 | 14.65R | 1536R 17.7 7.80 0.110 0.1 8
RM 23 3-w Svensen Istand 46°10°'29.4" | 123°39'53.5" | 6/27/93 |0936] Ebb] 1.00 14.80R | 155.0R 177 7.80 0.110 0.1 b 3
RM23 3w Svensen [sland 46°10°29.4" | 123°39'53.5" | 6/27/93 {09371 Ebb] 1.00 14.70R | 155.0R 17.7 7.80 0.110 ¢l 8
RM23 3-W Svensen Island 46°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
RM23 3-CF Svensen Island 46°10'39.1" | 123°40'10.5" | 7/23/93 |0824{ Ebb| 0.50 8.97 958 8.87 185 318 0.132 01 b4
RM 23 3-CF Svensenlstand | 46°10'39.0" | 123°40'10.5" | 7/23/93 |os2s| Evb| 0.50 9.03 96.1 18.6 8.15 0.132 ¢.1 10
RM 23 3-CF Svensen Island 46°10'39.1" | 123°40'10.5" | 7/23/93 |0826] Ebb| 0.50 3.97 958 18.6 8.15 0.132 0.1 10
RM 26 4w Knappa Slough 46°1200.7° | 123°35 113" | 6/26/53 |0930] Ebb| 0.50 | 15.00R | I6U.OR 104 18.1 8.26 0.110 0.1 s
RM 26 4w Knappa Slough 46°12'00,7" | 123°35'113" | 6/26/93 |0931] Ebb| 0.50 | I5.10R | 160.0R 18.1 826 0.112 0.1 6
RM 26 4w Knappa Slough 46°12'00.7" | 123°35'11.3" | 6/26/93 |0932] Ebb| 0.50 1530R | 162.0R 18.1 8.26 0.110 0.1 [
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 ¢1 11
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
RM 26 4-CF Knappa Slough 46°11'55.9" | 123°35'04.4" | 7/23/93 |1145] Ebb] 0.50 853 [ 912 18.7 7.81 0.122 0.1 12
ﬁl’rﬁhwatcr' U.S. EPA (1-day) i 8.0 (5.0) 6.5-9.0
U.S. EPA (7-day) 9.5(6.5) 6.59.0
Washington ' ) 8.0 90.0 20,0 6.5-8.5
Oregon 90,0 6,5-8.5
iMarine® . US.EPA 6.5-8.5
Washington 6.0 16.0 7.0-8.5
Oregan 6.0 . 7.0-8.5
W = Sediment/Water Field Effort RM = River Mile ! Appliesto all stations except Station 1 (River Mile 14) * Not Recorded
CF = Crayfish Field Effort R =Unuseable Data * Applies only to Station 1 (River Mile 14)
** The EPA ded standard is the 1-day mini 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 ion shown in h The 1-day minimum DO standard is 5.0 mg/L and the 7-day mean DO standard is 6.0 mg/L for protection of early life stages of warmwater fish.

*#* The EPA-recommended temperature criteria are a mixire of narrative criteria and quantitative species-specific models that determine temperature criteria for a specified location and
seasont (UU.S. EPA 1986). The state of Washington's temperature criterion for waters designated Class A (waters of the lower Columbia River are designated Class A) is 18 °C for freshwater and
16 °C for marine water. However, a special condition has been established for the Columbia River from the mouth to tiver mile 309.3 which sets a temperature limit of 20.0 °C due to human activities and
a limit of an increase of 0.3 °C due to a single source or 1.1 °C due to all sources or activities combined when natural conditions cause the water temperature to exceed 20.0 °C. The state
of Oregon's temp e criteria are established in refi to uf and p bly unaffected, reference locations,
**s* The U.S. EPA did not recommend criteria for the protection of aquatic life in the 1986 criteria document, although adverse effects of salinity changes on plants and animals were discussed
(U.S. EPA 1926). The criteria recommended by the EPA are for the protection of public welfare; 250 mg/L of chlorides and sulfates in domestic water supplics (U.S. EPA 1986).
*+¥¢% The U.S. EPA recommended a narrative criterion for solids (suspended and settleable) and turbidity for the protection of freshwater fish and other aquatic life. The narrative critarion is "Settleable
" and suspended solids should ot reduce the depth of the compensation point for pk hetic activity by more than 10 percent from the seasonally established norm for aquatic life" (U.S. EPA 1986).
> The state of Washington Class A standard does not allow more thart a § NTU increase over background turbidity when background turbidity is 50 NTE or less, or have more than a 10 percent increase
in turbidity when the background turbidity is more than 50 N'TU. The state of Oregon turbidity standard allows no more thana 10 pereent cammulative increase in natural stream turbidity due
to turbidity causing m.‘t‘ivitis.
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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. longitude Date Time Tide (m) (mg/L)** (%sat)** (mg/L) (°Ccyr** pH (mMhos/cm)***+ (ppty**** (NTU)ss»»s

RM 29 5-W Eewis & Clark NWR [ 46°13'25.6" | 123°33'07.0" | 6/26/93 |15G0 fbb 0.15 10,50 117.0 19.0 0.112 0.1 13
RM 29 5w Lewis & Clark NWR | 46°13'25.6" | 123°33'07.0" | 6/26/93 |1501| Ebb| 0.15 10.80 117.0 19.0 0.112 0.1 14
RM 29 5-W Lewis & Clark NWR | 46°13'25.6" | 123°33'07.0" | 6/26/93 |1502} Ebb| 0.15 10.80 1170 19.2 0.112 0.1 13
RM 29 5-CF Lewis & Clark NWR | 46°13'15.1" | 123°33'19.6" | 7/23/93 [1203| Ebb| 0.50 9.46 1013 922 18.7 0.128 0.1 12
RM 29 5-CF Lewis & Clark NWR | 46°13'15.1" | 123°33'19.6" | 7/23/93 [1204]| Ebb| 0.50 935 100.1 188 820 0.128 o1 14
RM 29 5-CF Lewis & Clark NWR | 46°13'15.1" | 123°33'19.6" | 7/23/93 |1205| Ebb | 0.50 9.42 100.9 188 8.19 0.128 6.1 16
RM36 | oW Elockoman Stough ¥ ¥ 6123753 |1610|Flood] 0.13 | 10.00 | 1050 185 762 0.05% 0.4 3
RM 36 6-W Elockoman Slough - * 6/25/93 |1611]Flood] 0.15 10.10 107.0 18.5 786 0.102 0.0 28
RM 36 6-W Elochoman Slough * >, 6/25/93 |1612{Floed| 0.15 10.20 109.0 1835 7.94 0.102 0.0 28
RM36 6-CF Elochoman Slough 46°13'28.3" | 123°24'04.4" | 7/15/93 {1503| Ebb | 0.50 1038 1092 16.45 18.1 0.128 0.1 14
RM36 6-CF Elochoman Slough 46°13'28.3" | 123°24'04.4" | 7/15/93 {1504 Ebb | 0.50 10.40 109.4 181 0.128 o1 14
RM 36 6-CF Elochoman Slough | 46°13'28.3" | 123°24'04.4" | 7/15/93 {1505 Ebb{| 0.50 10.31 '108.8 18.1 % 0128 . 0.1 14
RM 59 W Fisher Island S-lough * * 6/25/93 | 0940) Ebb 0.50 * * 17.2 7.95 0.118 0.1 7
RM 59 7w Fisher Island Slough * * 6/25/93 |0905] Ebb| 0.50 * * 172 7.96 0.118 0.1 8
RM 59 T-W Fisker Island Slough * * 6/25/93 |0906] Ebb{ 0.50 * * 172 7.94 0.118 0.1 7
RM 59 T-W Fisher Island Slough * * 6/25/93 |1309| Ebb{ 0.15 10.00 1179 3.5 0126 a1 11
RM 59 W Fisher Island Slough * * 6/25/93 |1310] Ebb{ 0.15 9.80 1150 0.128 0.1 13
RM 39 T-W Fisher Island Siough | . * * 6/25/93 |1311) Ebb| 0.15 9.60 113.0 0.126 0.1 14
RM 59 7T-CF Fisher Island Slough | 46° 10" 11.3" | 123°04' 143" | 7/15/53 [1300[Flood] 0.50 10.75 112.9 10.73 0.128 - 0.1 10
RM 59 7-CF Fisher Island Slough | 46°10°11.3" | 123°04'14.3" { 7/15/93 |1301|Flood] 0.50 10.71 112.7 0.128 0.1 9
RM 59 7-CF Fisher Island Slough | 46°10°11.3" | 123°04'14.3" | 7/15/93 |1302|Flood] 0.50 10.76 1132 0.128 2.1 10
RM 59 7-CF Fisher Island Slough [ 46°10"11.3" | 123°04°14.3" { 7/15/93 |1503|Flood] 0.50 10.33 109.2 0.128 0.1 14
RM 59 7CF Fisher Island Slough | 46°10°11.3" | 123°04' 143" | 7/15/93 |1504|Flood] 0.50 10.40 1094 0.128 a1 14
RM 59 7-CF Fisher Island Slough | 46°10'11.3" | 123°04' 143" { 7/15/93 |1505|Flood] 0.50 10.31 108.8 0.128 0.1 14

[Freshwater* U.S.EPA (I-day) . 8.0 (5.0) 6.59.0

U.S. EPA (7-day) : ‘ 9.5 (6.5) . 6.59.0

Washington 80 90.0 200 6.5-8.5

Oregon 90.0 6.5-8.5

Marine® U.S. EPA 6.5-8.5

Washington 6.0 160 7.0-8.5

Qregen 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
** The EPA-r ded

R =Unuseable Data # Applies only to Station I (River Mile 14) .
dard is the 1-day and 7-day mean DO concentration for the protection of early life stages of coldwater species of anadromeus fish that should maintain
the sp gravel DO shown in p I The 1-day minimum DO standard is 5.0 mg/L and the 7-day mean DO standard is 6.0 mg/L for protection of early life stages of warmwater fish.

*** The EPA-recommended temperature criteria are a mixture of narrative criteria and quantitative species-specific models that determine 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 of the lower Colimbia River are desi d Class A) is 18 °C for freshwater and

16 °C for marine water. However, a special condition has been established for the Columbia River from the mouth to river mile 309.3 which sets a temperature limit of 20,0 °C due to human activities and

a limit of an increase of 0.3 °C due to a single source or 1.1 °C due to all sources or activities combined when natural conditions cause the water temperature to exceed 20,0 °C. The state

of Oregon's t biished in refe p n, and p bly unaffected, reference locations,

criteria are in to
*+#¢ The U.S. EPA did not recommend eriteria for the protection of aquatic life in the 1986 criteria document, although adverse effects of salinity changes on plants and animals were discussed

(U.S. EPA 1986). The criteria recommended by the EPA are for the protection of public welfare; 250 mg/L of chlorides and sulfates in domestic water supplies (U.S. EPA 1986).
*¥3% The U.S. EPA recommended a narrative criterion for solids (suspended and settleable) and turbidity for the protection of freshwater fish and other aquatic life. The narrative criterion is "Settleable
and suspended solids should not reduce the depth of the compensation point for photosynthetic activity by more than 10 percent from the seasonally established norm for aquatic life” (U.S. EPA 1986).
The state of Washington Class A standard does not allow more than a § NTU increase over background turbidity when background turbidity is 50 NTU or less, or have more than a 10 percent increase
in turbidity when the background turbidity is more than 50 NTU. The state of Oregon turbidity standard allows no more than a 10 percent cummulative increase in natural stream turbidity due
1o turbidity causiog activities. '
. . .




TABLE B-2. FIELD WATER QUALITY PARAMETERS COLLECTED
DURING THE SEDIMENT/WATER AND CRAYFISH FIELD EFFORTS
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b4

River Depth  Field DO 2.0} Winkler DO Temp Conductivity Salinity  Turbidity
Mile  Station  Location N.latitude ~ W.longitude  Date Time Tide (m) (mgL)** (%sa)** (mg/L) CO**  pH (mMhosicm)*+++  (ppty*+++ (NTU)H+++
RM 68 8w Carrolls Channel 46°03'28,1" | 122°52'05.,8" | 6/24/93 |1330{ Ebb| 0.15 12.40 £30.0 19.6 0.11¢ 0.1 [
RM63 | 8w Carrolls Channel 46°03'28.1" | 122°52'05.8" | 6/24/93 |13311 Ebb}| 0.15 1230 1340 19.9 . 0110 0.1 [
RM 68 3-W Carrolls Channel 46°03'28.1" | 122°52°05.8" | 6/24/93 |1332] Ebb| 0.15 12.20 132.0 * 0.110 0.1 L3
RM 68 8-CF Carzolls Channel 46°03'33,7" | 122°52'Q6.1" | 7/15/93 |1030|Flood] 0.50 10.18 1064 1026 178 0.124 o1 10
RM 68 8-CF Carrolls Channel 46°03'33.7" | 122°52°06.1" | 7/15/93 |1031|Flood| 0.50 10.14 106.2 17.8 0.124 0.1 12
RM 63 8-CF Carrolls Channel 46°03'33.7" | 122°52'06.1" | 7/15/93 |1032|Flood] 0.50 1021 106.8 17.8 0.124 0.1 10
RM 81 oW Burke Slough [ 45° 56" 14.2" | 122°47'12.1" { 6/29/93 [1000}Flood] 0.10 133 0.126 0.1 14
RM 81 W Burke Slough 45°56'14.2" | 122°4T12.1" | 6/29/93 |1001}Flood] 0.10 731 0126 0.1 14
RM 81 9-W Burke Slough 45°56'14.2" | 122°4T 12.1" | 6/29/93 |1002|Flood| 0.10 7.31 0.126 0.1 14
RM 81 9-W Burke Slongh 45°56'14.2" | 122°4712.1" | 6/29/93 |1003|Flood| 0.10 75 * * * * *
RM 81 9-CF Burke Slough 45°56'27.1" | 122°47°09.6" | 7/16/93 |1036] Ebb| ©.50 184 7.14 0.150 0.1 14
-RM 81 9-CF Burke Slough 45°56'27.1" | 122°47'09.6" | 7/16/93 |1037| Ebb| 0.50 184 7.14 0.148 0.1 13
RM 81 9-CF Burke Slough 45°56'27.1" | 122°47°09.6" | T/16/93 {1038| Ebb| 0.50 184 734 0.148 o1 14
RM 81 9-CF Burke Slough 45°56'27.1" | 122°47 09.6" 7716/93 [1042]| Ebb | 0.50 Lo 4.55 19.2 * * * *
RM 88 10-W Scappoose Bay 45°49'358" | 122°49'56.0" | 6/28/93 |1656]| Ebb| 0.50 10.50 120.0 7.36 0.096 0.0 30
RM 88 10-W Scappoose Bay 45°49'35.8" | 122°49'56.0" | 6/28/93 |1657] Ebb| 0.50 1020 1164, 7.35 0.096 0.0 29
RM 88 10-W Scappoose Bay '45°59°35.8" | 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 45°49'45.9" | 122°49'58.6" | 7/20/93 |1219] Ebb| 0.50 834 91.4 828 154 7.44 0.118 01 16
RM 88 10-CF Scappocse Bay | | 45°49°45.9" | 122°49'58.6" | 7/20/93 |1220] Ebb| 0.50 8.53 ns 19.5 7.41 0.118 0.1 16
RM 88 10-CF Scappoose Bay 45°49'45.9" | 122°49'58.6" | 7/20/93 |1221{ Ebb| 0.50 8.51 923 19.5 7.40 0.118 0.1 16
[Freshwater! U.S. EPA (1-day) 3.0 (5.0) i 6590
U.S. EPA (7-day) . 9.5(6.5) 6.59.0
Washingten 8.0 $0.0 20.0 6.5-8.5
Oregon 0.0 6.5-8.5
WMzu'inez U.S. EPA 6.5-8.5
Washington . . 60 160 | 7085
Oregon | 60 7085
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 © 2 Applies only to Station 1 (River Mite 14)
** The EPA« ded standard is the 1-day mini and 7-day mean DO ion for the p ion of early life stages of coldwater species of anadromous fish that should maintain

. the spawning-gravel DO concentration shown in parentheses. The 1-day minimum DO standard is 5.0 mg/L and the 7-day mean DO standard is 6.0 mg/L for protection of early life stages of warmwater fish.
*#% The EPA-recommended temperature criteria are a mixture of narrative criteria and quantitative species-specific models that determine temperature criteria for a specified location and
season (U.S. EPA 1986). The state of Washington's temperature criterion for wam's.dsignated Class A (waters of the lower Columbia River are designated Class A) is 18 °C for freshwater and
16 °C for marine water. However, a special condition has been established for the Columbia River from the mouth 1o river mile 309.3 which sets a temperature limit of 20.0 °C due to human activities and
a limit of an increase of 0,3 °C due to a single source or 1.1 °C due to all sources or activities combined when natural conditions cause the water temperature to exceed 20.0 °C. The state
of Oregon's temperature oriteria are established in reference to upstream, and presumably unaffected, reference locations. ’
*++% The U.S. EPA did not recommend criteria for the protection of aquatic life in the 1986 criteria document, although adverse effects of salinity changes on plants and animals were discussed
(U.S. EPA 1986). The criteria recommended by the EPA are for the protection of public welfare; 250 mg/L of chlorides and sulfates in domestic water supplies (U.S: EPA 1986).
w¥x3% The U.S. EPA recommended a narrative criterion for solids {(suspended and settleable) and turbidity for the protection of freshwater fish and other aquatic life. The narrative criterion is "Settleable
and suspended solids should not reduce the depth of the comyp ion point for pt hetic activity by more than 10 percent from the seasonally established norm for aquatic life" (U.S. EPA 1986).
The state of Washington Class A standard does not allow more than a 3 NTU increase over background turbidity when background turbidity is S0 NTU or less, or have moré than a 10 percerit increase
in turbidity when the background turbidity is mére than 50 NTU. The state of Oregon turbidity standard allows no more than a 10 percent cummulative increase in natural stream turbidity due
to turbidity causing activities,
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sl

16 °C for marine water. However; a special condition has been established for the Columbia River from the mouth to river mile 309.3 which sets a temperature limit of 20.0 °C due to human activities and
a limit of an increase of 0.3 °C due to a single source or 1.1 °C due to all sources or activities combined when natural conditions cause the water temperature to exceed 20,0 °C. The state
of Oregon's temp criteria are established in ref: 1o up n, and pr bly unaffected, reference locations.
***% The U.S. EPA did not recommend criteria for the protection of aquatic life in the 1986 criteria document, although adverse effects of salinity changes on plants and animals were discussed
(U.5. EPA 1986). The criteria recommended by the EPA ate for the protection of public welfare; 250 mg/L of chlorides and sulfates in domestic water supplies (U.S. EPA 1986).

e The U.S. EPA recommended a narrative criterion for solids (suspended and settleable) and turbidity for the protection of freshwater fish and other aquatic life. The narrative criterion is “Settleable

and suspended solids should net reduce the depth of the comp ion point for pk hetic activity by more than 10 percent from the seasonally established norm for aquatic life" (U.S. EPA. 1986).
The state of Washington Class A standard does not allow more than a $ NTU increase over background turbidity when background turbidity is S0 NTU or less, or have more than a 10 percent increase
in turbidity when the background turbidity is more than 50 NTU, The state of Qregon turbidity standard allows no more than a 10 percent cummufative increase in natural stream turbidity due

to mrbidity causing activities.

River . Depth  Field DO DO Winkler DO Temp Conductivity Salinity  Turbidity
Mile Station Location - N.latitnde W, longitude Date Time Tide (m)  (mg/L)y** (%sat)* (mg/L) ccy pH (mMhos/em)****  (ppt)**** (NTU)**+s*
RM90 | 11-W Bachelor Is. Slough 45°49'29.6" | 122°45'31.2" | 6/29/93 |1712} Etb| o.10 1130 123.0 19.5 9 0.118 0.1 13
RM 90 11-w Bachelor Is. Slough | 45°49'29.6" | 122°45'31.2" | 6/29/93 |1713| Ebb| 0.10 11.30 123.0 194 0.118 0.1 13
RM 90 11-W Bachelor Is. Slough 45°49'29.6" | 122°45'31.2" | 6/29/93 [1714| Ebb| 0.10 11.20 122.0 195 0.118 0.1 12
RM 90 11-CF Bachelor Is. Slough 45°49'16.9" | 122°45'29.5" | 7/18/93 |1544[Flood| 0.50 1150 126.8 1133 0.126 0.1 9
RM 90 11-CF Bachelor Is. Slough | 45°49'16.9* | 122°45'20.5% | 7/18/93 |1545[Flcod| 0.50 11.48 1264 0.12¢ 01 9
RM 90 11-CF Bachelor Is. Slough 45°49'16.9" | 122°45'29.5" | 7/18/93 |1546{Flcod| 0.50 11.46 126.1 0.126 (13 9
RM 95 12-W Willow Bar [slands 45°44'25.6" | 122°46'22.4" | 6/30/93 |0930] Ebb| £.10 10.46 116.5 0.144 0.1 26
RM 95 12-W ‘Willow Bar Islands 45°44'25.6" | 122°46'22.4" | 6/30/93 {0931] Ebb| 0.10 10.49 116.7 0.144 [13 27
RM 95 12-W Willow Bar Islands 45°44'25.6" | 122°46'22.4" | 6/30/93 |0932| Ebb| 0.10 10.51 117.0 0.144 0.1 26
RM 95 12-CF Willow Bar Islands | 45°44'26.6" | 122°46'22.0" | 7/20/93 |0808| Ebb| 0.50 877 954 8.16 19.5 172 0.134 0.1 13
RM9S 12-.CF Willow Bar Islands 45°44'26.6" | 122°46'22.0" | 7/20/93 0809 Ebb| 0.50 8.69 4.7 19.5 7.76 0.134 01 13
RM 95 12-CF Willow Bar Islands | 45°44'26.6" | 122°46'22.0" | 7/20/93 |0810| Ebb| 0.50 §.63 93.9 195 1.80 0.136 0.1 13
RM 120 13-W Camas Slough * * 7/1/93 ]1130] Ebb| 0.10 10,48 109.8 173 0112 o1 22
RM 120 13-W Camas Slough * * 7/1/93 |1131| Evb| ©.10 10.47 1100 173 0.112 0.1 3
RM 120 13-W Camas Sfough * * 7/1/93 |1132| Ebb| 0.10 10.42 109.5 173 0.114 0.1 22
RM i20 13-CF Camas Slough 45°34'42.4" | 122°25'16.1" | 7/18/93 {0859 Ebb| 0.50 10.22 107.3 100 18.1 0.122 0.1 10
RM 120 13-CF Camas Slough 45°34'42.4" | 122°25'16.1% | 7/18/93 {0859 Ebb| 0.50 10.21 1073 18.1 0.122 0.1 10
RM 120 13-CF Camas Slough 45034'42.4* | 122025 16.1" | 7/18/93 |0900| Ebb| 6.50 1020 107.1 18.1 0.122 0.1 10
RM 120 13-CF Camas Slough 45°34'42.4" | 122°25'16.1" | 7/18/93 {0902| Ebb| 0.50 10.20 1073 18.1 0.122 0.1 2
RM 120 { 13-CF Camas Slough 45°34'42.4" | 122°25'16.1" | 7/18/93 {0903| Ebb| 0.50 1020 1072 18.1 . 0.122 01 10
RM 120 13-CF Camas Slough 45°34'42.4" | 122°25'16.1" | 7/18/93 {0904 Ebb| ©€.50 10.16 106.8 18.1 0.122 0.1 11
[Freshwater' . US. EPA (1-day) 3.0(5.0) 6.59.0
US. EPA (7day) * ‘ ’ 9.5(6.5) 6.59.0
Washington 8.0 90.0 20.0 6.5-8.3
Oregon i 90.0 6.5-8.5
1Marinez US.EPA 6.5-8.5
- Washington . 6.0 . 16.0 7.0-8.5
Oregon 6.0 7.0:8.5
W = Sediment/Water Field Effort RM =River Mile 1 Applies to all stations except Station 1 (River Mile 14) * Not Recorded
CF = Crayfish Field Effort R R = Unuseable Data 2 Applies only to Station 1 (River Mile 14) :
** The EPA-recommended standard is the 1-day minimum and 7-day mean DO ration for the protection of early life stages of cold species of anads fish that should maintain
the spawning-gravel DO concentration shown in p i The 1-day mini DO standard is 5.0 mg/L and the 7-day méan DO standard is 6.0 mg/L for protection of early life stages of warmwater fish,
*** The EPA-recommended temperature criteria are a mixture of narrative criteria and quantitative species-specific models that determine 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 of the lower Columbia River are desi; d Class A) is 18 °C for freshwater and
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River . Depth FieldDO DO Winkler DO Temp Conductivity Salinity  Turbidity
Mile Station Location N. latitude W. longitude Date Time Tide (m) (mg/L)** (%sat)** (mg/L) (°C)y*** (mMhos/cm)*++* (ppL)**+d  (NTU)H++¢
RM 124 14-w Gary & Flag Islands | 45°32'50.8" | 122°20°21.6" | - 7/1/93 |0745] Ebb| 0.10 872 925 178 0.122 | [N} 30
RM124 | 14-W Gary & Flag Islands | 45°32'50.8" | 120°20°21.6" | 7/1/93 |0746] Ebb| 0.10 8.78 93.2 17.8 0.122 0.1 29
RM124 | 14-W Gary & Flag Islands | 45°32'50.8" | 120°20°21.6* | 77193 |0747| Ebb| 0.0 | "88t 93.5 178 0.122 0.1 29
RM 124 14-CF Gary & Flag Islands | 45°32'269" | 122°20°05.5" | 7/18/93 |1044| Ebb| 0.50 10.49 1123 1039 18.9 0.126 o1 12
RM 124 14CF Gary & FlagIslands | 45°32'26,9" | 122°20°05.5* | 7/18/93 |1045| Ebb| 0.50 10.53 1125 19.0 0.126 01 1
RM 124 | 14-CF | Gary & Flaglslands | 45°32'26.9" | 122°20'05.5" { 7/18/93 |1046] Ebb| 0.50 10.56 131 - 19.0 0.126 0.1 10
RM 141 15-W Skamania Landing | 45°36'57.4" | 122°02'00,8" | 6/30/93 |1615|Ficod] 0.10 10.78 119.0 20,0 0.120 0.1 22
RM 141 15-W Skamania Landing 45°36'574" | 122°02'00,8" ] 6/30/93 |1616|Flood] 0.10 10.95 120.1 19.5 0.118 0.1 20
RM 141 15-W Skamania Landing 45°36'57.4" | 122°02'00.8" { 6/30/93 |1617|Flood] 0.10 10.88 117.7 18.6 0.118 . 0.1 19
RM 141 15-W Skamania 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
RM 141 | 15-W Skamania Landing | 45°36'57.4" | 122°02'00.8" { 6/30/93 |1621|Flood] 0.10 10.50 1179 187 0.118 0.1 19
RM 141 15-W Skamania Landing 45°36'57.4" | 122°02'00.8" | 6/30/93 {1622{Flood] 0.10 10.94 1188 188 0.118 0.1 20
RM 141 15-W Skamania Landing 45°36'57.4" | 122°02'00.8" | 6/30/93 {1805] Ebb| 0.10 1135 122.4 11.5 120 * * d
RM 141 | 15CF Skamania Landing | 45°36'49.6" | 122902'05.4" | 7/18/93 |1302] Ebb| 0.50 10.52 1121 18.8 0.126 0.1 10
RM 141 | 15-CF Skamania Landing | 45°36'49,6" | 122°02'05.4" { 7/18/93 {1303| Etb| o0.50 10.52 1122 188 0.126 0.1 10
RM 141 15-CF Skamania Landing 45°36'49.6" | 122°02'05.4* | 7/18/93 |1304] Ebb| 0.50 10.52 1122 ’ 188 0.126 o1 10
RM 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 0.124 o1 8
RM 41 15-CF Skamania Landing 45°3¢'53.2° | 122°02'05.4" | 7/19/93 |1i02{ Etb| 0.50 1025 1092 18.6 0.124 01 . 8
End 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 18.6 0.124 0.1 9
SN|[Freshwater' U.S. EPA (l-day) : 2.0 (5.0) 6.5-9.0
U.S. EPA (7-day) 9.5 (6.5) 6.5-9.0
Washingion . 3.0 90.0 : 20.0 6.5-8.5
Oregon i 90.0 ‘ 6.5-8.5
[Marine U.S.EPA ’ 6.5-8.5
Washington . | 60 160 7.0-8.5
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 = Unuszable Data z Applies only to Station 1 (River Mile 14)
** The EPA ded dard is the 1-day mini and 7-day mean DO ation for the p ion of early life stages of cold species of anad fish that should
" the spawning-gravel DO ation shown in p I The 1-day mini DO standard is 5.0 mg/L and the 7-day mean DO standard is 6.0 mg/L for protection of early life stages of warmwater fish.
*#+ The EPA-recommended temperature criteria are a mixture of narrative criteria and quantitative spectes-specific models that determine temperature criteria for 2 specified location and
season (U.S. EPA 1986). The state of Washington's temperature criterion for waters designated Class A (waters of the lower Columbia River are designated Class A) is 18 °C for freshwater and

16 °C for marine water. However, a special condition has been established for the Columbia River from the mouth to river mile 309.3 which sets 2 temperature limit of 20.0 °C due to human activities and
a limit of an increase of 0.3 °C due to a single source or 1.1 °C due to all sources or activities combined when natural conditions cause the water temperature to exceed 20.0 °C, The state
of Orcgon's temperature criteria are established in reference to upstream, and p bly unaffected, reference locati
#+»¢ The U.S. EPA did not recommend criteria for the protection of aquatic life in the 1986 eriteria document, although adverse effects of satinity changes on plants and animals were discussed
(U.S. EPA 1986): The criteria recommended by the EPA are for the protection of public welfare; 250 mg/L of chlorides and sulfates in domestic water supplies (U.S. EPA 1986),
#23¢% The U.S. EPA recommended a narrative criterion for solids (suspended and settleable) and turbidity for the protection of freshwater fish and other aquatic life. The narrative criterion is "Settleable
and suspended solids should not reduce the depth of the comy ion point for photosynthetic activity by more than 10 percent from, the seasonally established norm for aquatic life” (U.S. EPA 1986).
‘The state of Washington Class A standard does not atlow more than 2 $ NTU increase over background turbidity when background turbidity is 50 NTU or less, or have more than a 10 percent increase
in turbidity when the background turbidity is more than 50 NTU. The state of Oregon turbidity standard allows no mere than a 10 pereent cummulative increase in natural stream turbidity due
to turbidity causing activities. . ’
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TABLE B-3. WATER CONVENTIONAL PARAMETERS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CONVENTIONALS .
TSS Hardness Chlorophylt Phaeophytin Conductivity Cyanide TOC POC
River Y Sample Cone. Cone. Cone. Conc. Conc, Conc. Cone. Conc.
Mile Number {mg/L) {mg CaCO3/L) (ug/L) {ug/L) {mhos/cm) (mg/L) (mg/L) | (mg/L)
RM 14 1-w 20 - 359 10 9.3 2940 0002 U} 4.97 1.16 Z
RM 21 2-W 13 4.3 15 124.6 0002 U 2.58 064 Z
RM 23 3w 16 4.5 23 - 122.0 0.002 U}l 230 056 Z
RM 26 4-W 15 41.9 26 118.8 0.002 U] 2.88 076 Z
RM 29 5-W. 14 44.7 9.8 E 125.9 0.002 U| 232 *
RM 36 W 6.4 - 38.9 6.8 103.3 0.002 U| 221 046 Z
RM 59 7-W 15 45.9 9.3 131.2 0002 U|[ 247 068 Z
RM 68 8w 94 517 9.6 5.7 122.3 0.02 U| 2,712 135 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 74 53.1 73 138.6 0.002 U| 2.93 105 Z
RM 81 9-3-W 7.0 53.9 7.9 138.5 0.002 U| 292 073 Z
RM 88 10-w 63 35.7 31 107.4 0.002 U| 9.4 460 Z
RM90 11-W 12 52.9 9.2 : 131.1 0002 U| 275 064 Z
RM 95 12-W 25 85.8 12 159.6 0.002 U| 4.95 3.0 Z
RM 120 13-W 8.0 53.1 2.6 1253 0002 U| 2.4 063 Z
RM 124 14-W 19 51.3 12 E 136.5 0.002 U| 3.28 053 Z
RM 141 15-W 20 59.9 2.8 131.8 0.002 U| 2.36 085 Z
Freshwater Chronic! U.s. EPA na*¥ na** na¥* na¥* 0.0052 na** na*¥
‘Washington . 0.0052
: Oregon } 15 0.0052
Marine Chronic? U.S. EPA na*¥ na*¥ na** na¥¥ na¥* 0.00% 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 mile. :

U = Compound was not detected. Value give is the lower quantification Iimit.
E = Estimated value. o

Z = Valye corrected for blank contamination.

* Sample lost by laboratory

** Criteria are not available.

L Applies to all stations except Station 1 (River Mile 14).

2 Applies only to Station 1 (River Mile 14).




TABLE B-4, NUTRIENTS IN WATER (page 1 of 2)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

NUTRIENTS
Total Soluble Reactive Total Kjeldahl
Phosphorus Phosphorus Ammonia-N Nitrate-+Nitrite-N Nitrogen

River Sample Cone. Conc. Cone. . Conc. Cone.
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 0236
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
RM 21 2-1-W 0.035 0.014 0.010 U 0.016 T 0241
RM 21 2-2-W 0.045 0.013 ) 0.010 u 0.017 0.198
RM 21 23-W 0.059 0.018 0.010 U 0.020 0.206
RM 23 3.1-W 6.062 0.009 0.010 U 0.024 0309
RM 23 3-2-W 0.043 0.016 0.010 u 0.027 0.305
RM 23 3-3-W 0.040 8,018 . 0.010 0.032 0.254
RM 26 4-1-W 0.090 0.010 0.011 0.034 1.387
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 0.040 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
RM36 6-1-W 0.048 0.009 0.017 0.179 0.144
RM 36 6-2-W 0.054 0.010 0,024 0178 0.149
RM 36 6-3-W 0.129 0.009 - 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 0.01¢ U 0,035 0.230
RM 59 7-3-W 0.076 0.013 0.01¢ U 0.035 0.183
RM 68 8-1-W T0312 0.011 0.010 U 0.610 U 0.264
RM 68 82-W 0.044 0.011 0.01¢ u 0.0i0 U 0.242
RM 638 2-3-W 0.060 : 0.011 0.010 U 0.010 U 0.217
RM 81 9-1-W 0.045 0.001 - U 0.013 (.010 U 0.177
RM 81 9-2-W 0.037 0.003 0.010 u 0.010 u 0.180
RM 81 9-3-W 0.045 0.002 0.010 u (0.010 ~U 1.184
RM 88 " 10-1-W 0.159 0.013 0.026 0,010 u 0.436
RM 38 10-2-w 0.181 9.014 0.021 0.010 U 0.487
RM 88 10-3-W 0.177 0.013 0.010 §) 0.010 1) 0.498
RM 90 1i-1-W 0.042 . 0.009 0.010 U 0.044 0,157
RM 90 11-2-W 0.036 9.013 0.010 [4) 0.042 0.i42
RM 90 11-3-W 0.049 0.009 : 0.010 U 1.039 0.137
RM 95 12-1-W 0.108 0.004 - . 0,010 u 0.010 . 0.373
RM 95 12-2-W - 0,118 0.004 0.013 0.010 u 0.362
RM 95 12.3-W 0.113 0,008 - 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
RM 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 0342
RM 124 14-3-W 0.063 0.008 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 na* nat 0.32° nat* " mate*

Washington |’ 0.32°

Oregon 0322
Marine? U.S_EPA na* na¥ 2.2 na** . nav**

Washington N

Oregon 2.2

W = Water sample.
RM = River mile,

U= Compound was not detected. Value given is the lower quantification llzmj‘.‘ 1
B-4:



TABLE B-4. NUTRIENTS IN WATER (page 2 of 2)
LOWER COLUMBIA RIVER BACKWATER RECONNATISSANCE SURVEY 1593

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

E = Estimated value due to evaluation of QC data.

+ Applies to all stations except for Station 1 (River Mile 14),

2 Applies only to Station 1 (River Mile 14).

* The 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.8, EPA (1986). The criteria shown are based on
atemperature of 20 °C and a pH of 3.5,

* There are no recommended standards for the protection of aquatic life for phosphorus compounds, with the exception of

20.10 pg/LL standard for yellow (elemental) phosphorus for marine and estuarine waters.
*+ There are no recommended standards for the protection of aquatic life for nitrate plus nitrite nitrogen. However, the
EPA-recommended maximum-contaminant level (MCL) for drinking water is 10,000 pg/L.

¥+ Total Kjeldahl nitrogen measures the sum of ammonia and organic nitrogen. There are no recommended standards for the

protection of aquatic life for total Kjeldahl nitrogen.

B-4:2
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TABLE B-5. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 1 of 8)
= o :

Aluminum Antimony "Arsenic Bariom | Berylium | Cadmum | CI Copper Tron
River Sample Conc, Cone, Cong, Conc, Conc. Conc, Conc. Conc. Cone.
Mile Number (ng/L) (ng/L) (ng/L) (ug/L) (ng/l) (ug/L) (pg/l) {ugL) (ue/L)
RM 14 1-1-W-D 29.0 3.0 U 30 U 12.0 20 u 0.1¢ u 10 u 1.0 U 22.0
RM 14 1-1-W-T 30 U 3.0 U 18.0 2.0 U 0.10 U 1.0 u
RM 14 12-W-D 3.0 U 3.0 1% 12.0 20 U .10 u 1.0 u
RM 14 12-W-T 3.0 u 300 U 14.0 20 U 0.10 u 1.0 u
RM 14 1-3-W-D 3.0 U 3.0 191 11.0 20 U 0.10 u 1.0 U U 250
RM 14 1-3-W-T 3.0 u 3.0 u 13.0 2.0 U 0.10 u 1.0 U 576
RM 21 2-1-W-D 3.0 u 3.0 U 12.0 20 U 0.10 u 1.0 U 1.0 u 220
RM21 2-1-W.T 3.0 U 3.0 U 16.0 2.0 U 0.10 u 1.0 U 2.6 459
RM 21 2-2-W-D 3.0 u 3.0 u 12.0 2.0 U, 0.10 u .10 U 10 18] 210
RM 21 2-2-W-T 3.0 u 3.0 Ul 140 2.0 U 0.10 U 1.0 u 22 475
RM 21 2-3-W-D 3.0 u 3.0 u 11.0 20 U 0.10 U 1.0 u 1.0 U 340
RM 21 2-3-W-T 3.0 u 3.0 u 14.0 2.0 u 0.10 u 1.0 U 1.7 328
RM 23 3-1-W-D 3.0 u 3.0 U 11.0 2.0 u 0.10 u 1.0 U 1.0 U 25.0
RM 23 3-1-W-T 3.0 u 3.0 U 17.0 20 U 0.10 U 1.0 U 23 5.0 U
RM 23 32-W-D 3.0 u - 3.0 U 140 2.0 u 0.10 u 1.0 u 10 U 38.0
RM 23 3-2-W-T 30 U 3.0 U 130 2.0 U 0.18 UB 1.0 u 2.0 167
RM 23 3-3-W-D 3.0 u 3.0 u 14.0 20 U 0.10 u Lo U 1.0 U 20.0
RM 23 3-3-W-T 30 U 3.0 U 15.0 20 u .10 .U 10 u 51 391
RM 26 4-1-W-D 3.0 UE 3.0 1Y 140 20 U 0.10 u 1.0 u 10 U 50 U
RM 26 4-1-W-T 3.0 U/E 30 Ul 170 20 U 0.10 U 1.0 u 1.6 29.0
RM 26 4-2-W-D 3.0 UE 3.0 u 13.0 20 u 0.10 U 1.0 U 10 U 5.0
RM 26 4-2-W.T 30 UE 3.0 u 17.0 2.0 u 0.10 u 1.0 U 2.4 389
RM 26 4-3-W-D 3.0 UE 3.0 U 14.0 2.0 u 0.10 U 1.0 U - 1.0 u 17.0
RM 26 43WT I 30 UE| 30 U| 180 2.0 U o0 U | . 1o U | 26 494
Freshwater Chronic! U.S.EPA 87 30 proposed 150 na* 5.3 LOEL 0.7 11 6.5 1000
Washington 190 0.6 1 56 o
Oregon 1600 LOEL 48 LOEL $.3 LOEL’ 0.7 11 6.5 1600
Marine Chronic® US.EPA na* 500 proposed 36 .na* na* 93 50 2.9 na*
Washington 36/21 80 50 29
Oregon 13 LOEL 9.3 - 50 29
Consumption of Fish- US.EPA na* 14 0.018 - 1600 na¥ 300
Shellfish, and Water Washington ‘ 14 0.018 :
Oregon 146 0.0022 1600 0.0068 10 50 300

W-T = Whole Water Sample W-D = Filtered Water Sample
U =Compound was not detected. The value given is the lower quantification limit.
E = Estimated value.
UB= Compound was not detected due to blank contamination.
Note: -A.) Shaded areas indicate those detected
Shellfish, and Water criteria are provided for comparison as well.
B.) For fresh metals (cadmium, ct

ions which

C.) The Washington freshwater and marine criteria for cadmium, copper, lead, nickel, and zinc are based on the dissolved metals

copper, lead, nickel, and zinc) the criteria are based on hardness.

LOEL = Lowest Observed Effects Level

! Applies to all stations except for Station 1 (River Mile 14).
 Applies only to Station 1 (River Mile 14).

3 Criteria are for h lent ch (ck

* Criteria not available.

Vi),

ded the lowest appropriate freshwater or marine chronic criterion. Consumption of Fish-

tration and apply to the filtered samples only.
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TABLE B-5. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 2 of 8)
"Alurminum Antimony Arsenic Barium Berylium | Cadmium | Chromitae Copper Tron
River Sample Congc. - Conc. Cone. Cong. Conc. Conc, Cong. Cone. Cone.
Mile Number (ug/L) (ug/l) (ug/l) (ug/L) (ug/L) (ugL) (ugl) (ug/L) (ug/l)
RM 29 5-1-W-D 41.9 E 3.0 U/E 3.0 U 12.0 2.0 U 0.10 U 10 U 1.0 U 21.0
RM 29 5-1-W.T 30 UE 3.0 U| 200 2.0 U 0.10 u 1.0 U 1.9 T18
RM 29 5-2-W-D 30 UE 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 3.0 UE 3.0 u 24.0 2.0 U 0.10 U 1.3 UB 2.6
RM 29 5-3-W-D 3.0 UE 3.0 U 13.0 2.0 U 0.10 U 1.0 19 1.0 U 19.0
RM 29 5-3-W-T 3.0 UE 3.0 Ul 230 2.0 U 0.16 U/B 1.0 U 31 858
RM 36 6-1-W-D 3.0 U 30° U 8.0 2.0 u 0.35 uB 1.0 U 1.0 U 157
. RM36 6-1-W-T 3.0 U 30 U 12,0 2.0 U 0.10 U 1.0 U 1.0 - U 358
RM 36 6-2-W.D 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 3.0 U 3.0 U 11.0 20 u 0.10 U 1.0 U 1.0 . 334
RM 36 6-3-W-D 30 . u 3.0 u 9.0 2.0 U 0.10 U 1.0 U 1.0 U 122
RM 36 6-3-W.T 3.0 u 3.0 u 11.0 2.0 U 0.10 U 1.0 U 11 "1 363
RM 59 7-1-W-D 3.0 U 3.0 U 15.0 20 U 0.10 u 10 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 39 7-2-W-D 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 | 34
RM 59 7-3-W-D 3.0 u 3.0 U 14.0 2.0 U 0.10 U 1.0 U 10 U 38.0
RM 59 7-3-W-T 3.0 U 3.0 U 17.0 2.0 u 0.10 U 1.0 ‘U 1.6 356
RM 68 8-1-W-D 3.0 U 3.0 U 14.0 2.0 U 0.10 u 190 U 1.0 U 750
RM 68 8-1-W-T 3.0 U 3.0 U 16.0 2.0 U 0.10 U 1.0 U 1.7 353
RM 68 8-2-W-D 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 3.0 U 30 . U 17.0 2.0 u 0.10 U 10 U 1.4 . 362
RM 68 8-3-W-D 3.0 U 3.0 U 14.0 2.0 U 0.10 U 1.0 u 10 - U 71.0
RM 68 8-3-W-T 3.0 u 3.0 U 17.0 2.0 U- 0.10 U 1.0 u 2.6 380
Freshwater Chronic! US. EPA 87 30 proposed 190 na* 53 LOEL 0.7 . 11 6.5 1000
‘Washington . 190 0.6 11 56 .
Oregon 1600 LOEL 48 LOEL 5.3 LOEL 0.7’ 11 6.5 1000
Marine Chronic? U.S. EPA na* 500 proposed 36 na* na* 93 50 29 na*
Washington ' 36/21 8.0 s¢ 29
Oregon 13 LOEL 9.3 50 2.9
Consumption of Fish- U.S.EPA na* 14 0.018 1600 na* 300
Shellfish, and Water ‘Washington 14 0.018
Oregon 146 0.0022 1000 0.0068 10 50 300

‘W-T = Whole Water Sample

E = Estimated value.

‘W-D = Filtered Water Sample
U = Compound was not detected. The valae given is the lower quantification limit.

U/B = Compound was not detected due to blank contamination,
tions which

Note: A.) Shaded areas i

dicate those d

Aed

ded the lowest appropriate freshwater or marine chronic criterion. Consumption of Fisk-

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

B.) For frest

metals (cadmi

, copper, lead, nickel, and zine) the criteria are based on hardness.

LOEL = Lowest Observed Effects Level

1 Applies to all stations except for Station 1 (River Mile 14).
* Applies only to Station 1 (R.wer Mlle 14)

3 Criteria are forh

vI),

* Criteria not available,

C.) The Washington freshwater and marine cnt.cna for cadmium, copper, lead, nickel, 2nd zinc are based on the dissolved metals concentration tmdapplytothz filteted samples only.
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TABLE B-5. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER

W-T = Whole Water Sample

E = Estimated value,

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 3 of 8)
Alumi Anti Arsenic Barium Beryllium Cadmi Cl Copper Tron.
River Sample Congc. Cong. Cone, Cong, Conc. Cone, Conc, Cone, Conc.
Mile Number (ng/L) (pg/L) (ng/L) (ug/L) (ug/L) (ug/L) (/L) {ug/l) (ug/L)
RM 81 9-1-W-D 30 U 3.0 U 150 20 1% Q.10 U 1.0 u 1.0 U 76.0
RM 81 9-1-W-T 3.0 U 3.0 u 18.0 2.0 U 0.10 1Y) 10 u 1.8 446
RM 8L 9-2-W-D 30 U 3.0 U 16.0 2.0 U 0.10 U 1.0 U 1.0 U 82.0
RM 81 $-2-W-T 3.0 U 3.0 U 18.0 2.0 U 0.10 u 1.0 U 1.9 446
RM 8% 9-3.W.D 30 U 3.0 U 16.0 2.0 U 0.10 u 1.0 u 1.0 U 3.0
RM 81 ~-83-W-T 30 U 3.0 U 21.0 2.0 U 0,10 U 1.0 u 1.7
RM 88 10-1-W-D 3.0 u 3.0 U 13.0 2.0 U 0.10 u 1.0 U 1.0
RM 88 " 10-1-W-T 3.0 u 3.0 25.0 2.0 1Y) 0.10 ‘U 1.6 28
RM 88 10-2-W-D 3.0 u 39 u 13.0 2.0 U 0.10 u 1.0 U 1.0
RM 88 10-2-W-T 30 U 3.0 u 26.0 2.0 u 0.10 U 69 53
RM 88 10-3-W-D 3.0 u 3.0 u 12.0 2.0 U 0.10 u 1.0 U 1.0
RM 88 10-3-W-T 3.0 U 3.0 U 22.0 2.0 U 0.10 U 13 31
RM 90 11-1.W-D 3.0 U 3.0 u 17.0 2.0 U 0.10 u 1.0 U 10
RM 90 *11-1-W-T 3.0 U 3.0 u 21.0 2.0 U 0.10 18] 10 U 21
RM 90 11-2-W-D 40.1 3.0 u 3.0 U 17.0 2.0 U 0.10 U 1.0 u 10 U 6.0
RM 90 11-2-W-T 3.0 U 3.0 U 20.0 2.0 U 0.10 U 1.0 U 23 413
RM %0 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 50 U
RM %0 11-3-W-T 3.0 u 3.0 U 20,0 2.0 U 0.10 u 1.0 U 24 . 345
RM 95 12-1-W-D 3.0 U 3.0 U 17.0 20 UE 0.10 U 10 U 1.0 u 180,
RM9S 12-1-W.T 3.0 u 3.0 U 24.0 2.0 U/E 0.10 U 10 U 2.0 839
RM 95 12-2-W-D 258 3.0 u 3.0 U 17.0 20 UE 0.10 U 10 18 1.0 u 25.0
RM 95 122.W-T 3.0 u 37 20.0 20 UE 0.10 U 10 U 20 431
RM 95 12-3-W-D 21.8 3.0 U 3.0 U 17.0 2.0 U/E 0.10 U 1.0 U 1.0 u 27.0
RM 95 12-3-W-T 3.0 u 4.1 26.0 2.0 UE 0.10 U 1.0 U 21 905
Freshwater Chronic! US.EPA 87 30 proposed 190 na* 53 LOEL 0.7 11 6.5 1000
Washington 190 0.6 11 56
Oregon 1600 LOEL 48 LOEL 5.3 LOEL 0.7 11 6.5 1060
Marine Chronic* U.S. EPA na* 500 proposed 36 na* na* 9.3 50 29 na*
Washington ' 3621 20 50 . 2.9
Oregon 13 LOEL 9.3 50 2.9
Consumption of Fish- U.S, EPA na* 14 0.018 1000 na* 300
Shellfish, and Water Washington 14 0018
Oregon 146 0.0022 1000 0.0068 10 50 300

W-D = Filtered Water Sample
U = Compound was not detected. The value given is the lower quantification limit.

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

Note: A) Shaded areas indicate those 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 fresh

metals (cadmi

copper, lead, nickel, and zinc) the criteria are based on hardness,

LOEL = Lowest Observed Effacts Level

* Appliesto all stations except for Station 1 (River Mile 14).

2 Applies enly to Station 1 (River Mile 14).
3 Criteria are for hexavalent chromium (chromium VI).

* Criteria not available,

" C.) The Washington freshwater and marine criteria for cadmium, copper, lead, nickel, and zinc are based on the dissolved metals concentration and apply to the filtered samples only.
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TABLE B-5. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 4 of 8)

Aluminum Antimony Arsenic Barium Beryllium Cadmium Chromium® Copper Iron
River Sample Conc. Conc. Cone, Conc. Cone, . Conc. Cong. Cone. Cone.
Mile ; Number (rg/l) (ug/L) (ug/l) (ug/l) (ug/l) (ug/l) (ne/L) (ng/l) (na/L)
RM 120 13-1-W-D 14.6 UB 3.0 U 3.0 U 16.0 2.0 UE 0.10 U T 1.0 ‘U 1.0 U 5.0
RM 120 13-1-W-T 3.0 u 3.0 U 17.0 2.0 U/E 0.10 u 1.0 u 1.9 UB| 229
RM 120 13-2-W-D 3.0 U 3.0 U| 160 20 UE 0.10 U 1.0 U 1.0 U 7.0
RM 120 13-2-W-T 3.0 u 30 Ul 1790 2.0 UE 0.10 U 1.0 U 2.9 UB | 239
RM 120 13-3-W-D 3.0 U 3.0 U| 180 20 UE 0.10 U 1.0 U 1.0 U 50
RM 120 13-3-W-T 3.0 U 3.0 U 18.0 2.0 U/E -0.10 U 1.0 U 30 UB | 236
RM 124 14-1-W-D 3.0 U 3.0 U 18.0 2.0 UE 0.10 U 1.0 u 1.0 U 60.0
RM 124 14-1-W-T 3.0 U 3.0 U 24.0 2.0 UE 0.10 U 1.0 U 33 UB 666
RM 124 14-2-W-D 3.0 U 3.0 U 19.0 2.0 UE 0.10 U 1.0 u 1.0 U 68.0
RM 124 14-2-W-T 3.0 u 3.0 U| 2190 20 UE 0.10 U 1.0 U 29 UB| 666
RM 124 14-3-W-D 3.0 U 3.0 u| 170 2.0 UE 0.10 u 1.0 u 1.0 U | 610
RM 124 14-3-W-T 3.0 U 3.0 U 20.0 2.0 UE 0.10 u 1.0 U 3.1 UB 657
RM 141 15-1-W-D 3.0 u 30 U 16.0 2.0 U/E 0.10 U 1.0 u 10 U 6.0
RM 141 15-1-W-T 3.0 U 3.0 u 21.0 . 2.0 U/E 0.02 U/B 1.0 u 22 573
RM 141 15:2-W-D 3.0 U 3.0 U 160 - 2.0 U/E 0.10 U ‘1.0 U 1.0 U 5.0
RM 141 15-2-W-T 31 3.0 U 268 20° UE 0,06 U/B 1.0 U 3.0 936
RM 141 15-3-W-D 3.0 U 3.0 U| 160 20 UE 0.10 U 1.0 5] 1.0 U 9.0
© RM 141 15-3-W-T 3.0 3.0 U 21.0 2.0 U/E 0.04 U/B 1.0 u 2.6 468
Freshwater Chronic! US.EPA 87 - 30 proposed 190 na* S3LOEL 07 ) 11 6.5 1000
‘Washington 190 . 06 11 56
Oregon. 1600 LOEL. 48 LOEL 5.3 LOEL 0.7 11 6.5 1000
Marine Chronic® US.EPA na* 500 proposed 36 na* na* . 93 50 29 na*
Washington | 36/21 8.0 50 29
Oregon 13 LOEL 9.3 30 2.9
Consumption of Fish- U.S.EPA na* 14 0.018 1000 na* 300
Shelifish, 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 Lavel ¥ Criteria not avaiable.
U= Compound was not detected. The value given is the lower quantification imit. ¢ Applies to all stations except for Station I (River Mile 14).
E = Estimated value. . : 2 Applies only to Station 1 (River Mile 14),
U/B = Compound was not detected due to blank contamination. "3 Criteria are for b fent chromium (chromium VI),
Note: A.) Shaded areas indicate those d d ions which ded the lowest appropriate fres} or marine chronic criterion. Consumption of Fish-

Shellfish, and Water criteria are provided for comparison as well.
B.) For freshwater metals (cadmium, chromitm, copper, lead, nickel, and zinc) the criteria are based on hardness, i
C.) The Washington freshwater 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 5 of 8)

$is-d

“Lead | Mercury | Mickel | Selenium | Siver | Thallum | Zinc
River Sample Conc. Conc. Cong. Conc. “| Conc. Conc. Congc,
Mile Number {ug/L) (ug/L) (us/L) (ug/L) (ug/l) (ug/l) (ne/L)
RM 14 1-1-W.D 0.80 1) 0.11 U 5.0 u 3.0 U 1.0 1Y) 1.0 u 3.0 U
RM 14 1-1-W-T 19 . 0.11 U 5.0 U 3.0 U 1.0 . U 1.1 14.0
"RM 14 1-2-W-D 14 U/B 0.11 U 5.0 U 3.0 u 10 U 10 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 0.1t U 5.0 U 32 1.0 U 1.0 3.0 u
RM 14 1-3-W-T 0.80 U 0.11 U 6.0 3.0 Ul 10 U 1.0 U 2.0
RM 21 2-1-W-D 0.80 u 0.11 U 7.0 E 3.0 U 1.0 U 11 3.0 u
RM 21 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
RM 21 2-2-W-D 0.80 u 0.11 u 5.0 UE 3.0 U 1.0 U 1.1 3.0 u
RM 21 2:2-W-T 0.80 U 0.11 U 5.0 U 3.0 U U 1.0 U 16.0 E
RM21 2-3-W-D 0.80 U 0.11 19 5.0 U/E 3.0 U U 1.0 u 3.0 u
RM 21 2-3-W-T 0.30 U 0.11 U 5.0 U 3.0 U 11 8.0 E
RM 23 3-1-W-D 0.80 u 0.10 U/E 5.0 UE 3.0 U U 1.1 U/B 30 U
RM 23 3-1-W-T 0.80 U ‘0.11 U 5.0 u 3.0 u U 1.0 U 30 u
RM 23 3-2.W-D 0.80 U 0.11 U 5.0 UE 3.0 U U 1.1 3.0 U
RM 23 32-W-T 0.80 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 70 E 3.0 U 1.0 U 13 60
RM 23 3-3-W-T 0.80. U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 .U 6.0 UB
RM26 4-1-W-D 0.80 u 0.11 u 5.0 U 3.0 U 1.0 U 1.0 u 30 U
RM 26 4-1-W-T 0.80 U 0.11 U 50 u 3.0 U 1.0 V/E 1.0 U 3.0 U
© RM 26 4.2-W-D .80 U 0.11 U 5.0 U 3.0 U 1.0 13 1.1 U/B 3.0 U
RM 26 4-2-W-T 0.80 U 011 u 5.0 u 3.0 U 1.0 WE 1.0 UB 4.0 UB
RM 26 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 50 U 3.0 U 10 UE 1.0 UB 3.0 U
Freshwater Chronic! US.EPA 13 0.012 88 5 0.12 40 LOEL 57
Washington | 09 0012 | ® 5 ' 52
Cregon 13 0.012 88 35 0.12 40 LOEL 57
Marine Chronic® US.EPA 85 0025 . 83 n 0.92 proposed ¥ 26
‘Washington 58 0.025 75 71 76.6
Oregon 56 0.025 83 54 | 8
Consumption of Fish- US.EPA 0.14 610 1.7 na*
Shellfish, and Water Washington - es 13.4 17
Qregon 50 0.144 610 10 50 13
W-T = Whole Water Saniple W-D = Filtered Water Sariple 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, 2 Applies only to Station 1 (River Mile 14).
U/B = Compound was not detected due to blank contamination.. 3 Criteria are for hexavalent chromium (chromium VI).
Nete: A.yShaded areas indicate those d d ions which ded the lowest appropriate freshwater or marine chrenic 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 Washington freshwater andmnrinqcrilci'iafor cadmium, copper, lead, nickel, and zinc arc based on the dissolved metals -ation and apply to the filtered samples only.
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TABLE B-5, METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 6 of 8)

Mercury Nigcl Selenium Silver Thallium Zinc
River Sample Conc. Congc. Conc. Conc. Cone. Conc. Cone.
Mile Number (ug/L) (ug/l) (ug/L) (ug/L) (ug/l) (ng/L) (ug/L)
RM 29 : 5-1-W.D 0.80 U 0.11 U 50 U 3.0 Uy 10 U 1.0 u/B 3.0 U
RM 29 5-1-W-T 0.80 U 0.11 1Y 590 ] 3.0 Ul 10 U 1.0 U 3.0 U
RM 29 5-2-W-D 0.80 u 0.10 U/E 50 3.0 U 1.0 U 1.0 E 10.0
RM 29 52-W-T . |, 0.30 U 0.11 E 56 U 3.0 u 10 UE 1.0 U 15.0
RM 29 53-W-D 0.80 U 0.11 U 50 u 3.0 Ui 1.0 1) 1.0 E 3,0 U
RM 29 5-3-W-T 0.80 U 0.11 u 5.0 U 3.0 u 1.0 UE O U/B 3.0 u
RM 36 6-1-W-D 0.30 u 0.11 u 5.0 UE 3.0 u 1.0 UE 1.0 U 5.0
RM 36 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
RM 36 6-2-W-D 0.80 U 0,11 U 50 UE 3.0 U{ 10 UE 1.0 U 3.0 U
RM36 - 6-2-W-T 030 U | ol U s0 U 30 U]l 10 U 16 UB| 36 U
RM 36 6-3-W-D 0.80 u 0.11 u 5.0 UE 3.0 U 1.0 UE 1.0 u 3.0 u
RM 36 6-3.W.T 0.80 U 0.11 U 5.0 1Y 3.0 u 1.0 U 1.0 U 3.0 U
- RM 59 7-1-W-D 0.80 U 0.11 U 50 UE 3.0 u| Lo U 1.0 U 3.0 u
RM 59 - 7-1-W-T 0.80 U 0.11 u 50 UB 3.0 U| Lo U 1.0 U 5.0 UB
RM 59 7-2-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.0 UE 11 3.0 U
RM 59 . 7-2-W-T 080 .U 0,11 u 9.0 U/B 3.0 1) 1.0 U 1.0 U/B 3.0 U
RM 59 7-3-W-D 0.80 U 0.10 UE 50 UE 3.0 U| 10 UE 1.0 U/B 3.0 U
RM 5% 7-3-W-1 0.30 U 0.11 u 80 UB 3.0 U 10. .U 1.0 U | 30 U
RM 68 8-1-W-D 0.80 U 0.11 U 5.0 UE 3.0 Ul 10 UE 1.0 U 3.0 U
RM 68 8-1.W.T 0.30 U 0.11 u 5.0 U 3.0 U 1.0 u 1.0 U 3.0 u
RM 68 8-2-W-D 0.80 1) 0.11 U 5.0 UE |. 3.0 Uj 1.0 UE 1.2 3.0
RM 68 8-2-W-T 0.80 U 0.11 U 5.0 U 3.0 Ul 10 U 1.0 U 3.0 U
RM 68 8.3-W.D 0.80 u 0.11 u 5.0 UE 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 10 U L0 U 12,0 U/B
Freshwater Chronic! U.S. EPA 13 0.012 88 5 0.12 40 LOEL 57
Washington 0.9 0.012 83 5 352
Oregon 13 0.012 88 35 0.12 40 LOEL 57
_ Marine Chronic* U.S. EPA 8.5 0,025 83 71 0,92 proposed na* 86
Washington 58 0.025 19 71 76.6
Oregon 5.6 0.025 83 54 86
Consumption of Fish- U.S. EPA 0.14 610 1.7 na*
Shellfish, and Water ‘Washington 014 134 1.7
Oregon 50 0.144 610 16 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 fimit. 1 Appliesto all stations except for Station 1 (River Mile 14).
E = Estimated value. 2 Applies only to Station 1 (River Mile 14).
U/B = Compound was not detected due to blank contamination. 3 Criteria are for hexavalent chromium (chromium VI).
Note: A.) Shaded areas indicate those detected ¢ ions which ded the lowest appropriate fresh or marine chroric criterion. Consumption of Fish-
Shellfish, and Water criteria are provided for comparison as well. .
B.) For metals (cadmium, chromium, copper, lead, nickel, and zinc) the criteria are based on hardness.

C.) The Washington freshwater and marine criteria for cadmium, copper, lead, nicke], and zinc are based on the dissolved metals ion and apply to the filtered sarples only.



TABLE B-5. METAL (TOTAL RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 7 of 8)

Lead Mercury Nickel Selenium Sitver Thallium Zine
River Sample Conc. Conc. Conc. Cornc. Conc. Cone. Cone.
Mile ' Number (ne/l) (ug/L) (ug/l) (L) (ng/L) (ng/l) (ug/l)
RM 81 9-1-W-D 0.80 U 0.11 U 5.0 U 3.0 U 1.0 U 1.0 U 6.0
RM 81 9-1-W-T 0.80 L3 0.11 U 50 U 3.0 u 1.0 u 1.0 U 9.0
RM 81 9.2.-W-D 0.80 U 0,11 U 5.0 U 3.0 Ul 10 U 1.0 U 3.0 U
RM 81 9-2-W-T 0.80 U ‘011 U 5.0 u 3.0 U| 10 U 1.0 u 6.0
RM 81 9-3-W-D 0.80 U 0.11 U 5.0 U 3.0 u 1.0 U 1.0 1% 30 U
RM 81 9-3-W-T 0.80 U 0.11 u 50 U 3.0 u 1.0 u 10 u 10.0
RM 88 10-1-W-D 0.80 U 0.11 o 5.0 U 30 u 1.0 U 1.0 U 3.0 U
RM 38 10-1-W-T 0.11 U 5.0 U 3.0 Ul 1.0 U 1.0 U 50
RM 88 10-2-W-D . 011 U 5.0 U 3.0 Ul 10 U 1.0 U 30 U
RM 88 10-2-W-T 0.11 U 5.0 u 3.0 U 1.0 L4 1.0 U 18,0 '
RM 38 10-3-W-D 0.11 U 5.0 U 3.0 u 1.0 u 10 U 3.0 u
RM 88 10-3-W-T 0.11 U 5.0 u 3.0 u 1.0 u 1.0 u. 27.0
RM 90, 11-1-W-D 0.11 U 5.0 U 30 Ul 10 u 1.0 U 3.0 U
RM 90 11-1-W-T 0.11 U 5.0 U 3.0 Ul 1.0 U 1.1 5.0
RM 20 11-2-W-D 0.11 U 5.0 u 3.0 u 1.0 u 1.0 u 3.0 U
RM 90 11-2-W-T 0.11 U 5.0 3.0 U 1.0 U 1.1 3.0
3 RM 90 11-3-W-D 0.11 U 5.0 U 30 u 10 - U 1.0 u 3.0 u
2 RM 90 11-3-W-T 0.11 U | 60 36 U| 10 U 1.0 U | 40
RM 95 12-1-W-D 0.11 U 5.0 UE 3.0 Ul 10 U 1.0 U 3.0 U
RM 95 12-1-W-T .0.11 U 5.0 U 3.0 u 1.0 u 1.0 10.0 E
RM 95 12-2-W-D 0.11 U 5.0 U/E 3.0 u 1.0+ u 1.0 u 30 UE
RM 95 122:W.T 0.11 U 5.0 U 3.0 Ul 10 U 1.0 u 10,0 E
RM 95 12-3-W-D 0.8 U |. 0t U 5.0 WE 3.6 1.0 U 1.0 U 3.0 U/E
RM 95 12-3-W-T 0.11 U 5.0 U 3,0 Ul 10 U 1.0 U 220 E
Freshwater Chronic! US.EPA 13 0.012 . 88 5 0.12 40 LOEL 57
Washingten, 0.9 0.012 83 s 52
Oregon 13 0.012 83 35 0.12 40 LOEL 57
Marine Chronic® U.S.EPA 8.5 0.025 33 71 0.92 proposed na¥ 86
Washington 58 0.025 T 19 k! ' 76.6
Oregon 5.6 0.025 383 54 ) 86
Consumption of Fish- US.EPA 0.14 610 . 17 nat
Shellfish, and Water Washington @¢.14 134 1.7
Oregon 50 0.144 610 10 50 13
W-T = Whele 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. ' 2 Applies only to Station 1 (River Mile 14).
U/B = Compound was not detected due to blank contamination. 3 Criteria are for h lent chremi 1 vI),
Note: A.) Shaded areas indicate those defected trations which ded the lowest appropriate fresh or marine chronic criterion. Consumption of Fish-

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

C.) The Washington freshwater and marine criteria for cadmium, copper, leed, nicke!, and zinc are based on the dissolved metals ation and apply to the filtered samples only.
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TABLE B-5. METAL (TOTAL.RECOVERABLE AND FILTERED) CONCENTRATIONS IN WATER

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 8 of 8)
Lead Mercury - -| Nicket Selenium Silver Thallium Zinc
River Sample Cong, “Cone, Conc, Conc. | Cone, Conc. Conc.
Mile Numnber (ke (ug/L) (ne/L) (ug/l) (1g/l) (ug/l) (ugl)
RM 120 13-1-W-D 0.80 U 0.11 U 5.0 U/E 3.0 U 1.o U 1.0 U 3.0 UE
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 E
RM 120 13-2-W-D 0.80 1% 0.11 u 5.0 UE 3.0 U LO U 1.0 U 3.0 UE
RM 120 13-2-W-T 1.0 E 0.11 U 5.0 U 3.0 U L0 U 1.0 U 4.0 E
RM 120 13-3-W-D 0.80 u 0.11 U 5.0 UE 3.0 U 1.0 u 1.0 U 3.0 UE
RM 120 133-W-T | 0.80 U 0.11 U S0 U 3.0 1¢) 1.0 U 1.0 U 13.0 E
RM 124 14-1-W-D 0.80 U | o1 U 3.0 u 3.0 U 1.0 U 1.0 u- 3.0 UE
RM 124 14-1-W-T 12 0.11 1Y) 5.0 U 3.0 U 1.0 U 1.0 U 13.0 E
RM 124 14-2-W-D 0.80 u 0.11 U 5.0 U 30 U 1.0 U 1.0 U 4.0 E
RM 124 14-2-W-T 0.80 U 0.11 u 50. U 3.0 u 1.0 u 1.0 U 9.0 E
RM 124 14-3-W.-D 0.80 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 0.11 1% 5.0 1Y 3.0. u 1.0 u 1.0 U 130 E
RM 141 15-1-W-D 0.11 U 5.0 U 390 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 B
RM 141 15-2-W.D 0.11 U 5.0 U 30 1Y 1.0 U 1.0 u 30 U
RM 141 15-2-W-T 0.11 U 5.0 U 3.0 u 1.0 U 10 U 13.0 E
RM 141 . 15-3-W.-D 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 E
Freshwater Chronict 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 85 - 0.025 83 7 0.92 proposed na* 86
Washington 58 0.025 79 n - 76.6
Oregon 5.6 0.025 | 83 54 26
Consumption of Fish- U.S.EPA 0.14 , 610 17 na*
Shellfish, and Water Washington | 0.14 134 : 17
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 1o all stations except for Station 1 (River Mile 14).
E = Estimated value, 2 Applies only to Station 1 (River Mile 14).
U/B = Compound was not detected dué to blank contamination. + 3, Criteria are for hexavalent chromium (chremium V1),
Note: A.) Shaded areas indicate those d d fons which ded the lowest appropriate freshwater or marine chrenic criterion. Consumption of Fish-
Shelifish, and Water criteria are provided for comparison as well.
B.) For frest metals (cadmium, chromium, copper, lead, nickel, and zinc) the criteria are hased on hardness.

C.) The Washington freshwater and marine criteria for cadmium, copper, lead, nickel, and zinc are basgd on the dissolved metals ion and 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 120° C 550° C | dry. wt. | dry. wt. | dry. wt | dry. wt
Mile Number percent percent | percent mg'kg mg/kg | mglkg
RM 14 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 3-8 48.0 5.21 1.3 17.4 22.6 1,400
RM 26 4-5 43,6 4.71 1.5 25.4 18.4 1,500
RM 29 58 44.7 4.76 1.5 24.0 18.4 1,300
RM 36 6-S 43.6 7.06 1.6 9.6 64.0 1,300
RM 59 7-5 55.6 2.88 11 - 4.3 1.8 U 700
RM 68 8-S 42.8 3.37 2.1 22,5 34 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 9-3-8 46.5 698 | 38 52.0 21.0 1,200
RM 88 10-8 36.2 8.45 2.6 19.0 15.8 2,000
RM 90 11-8 ' 57.6 3.42 0.65 24.7 5.8 650
RM 95 12-8 39.1 6.56 1.8 41.6 19.3 1,700
RM 120 | 13-§ 48.3 4.60 1.5 63.8 11.4 | 1,400
RM 124 14-5 43.1 6.17 3.7 54.1 20.8 1,800
RM 141 15-8 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 Organic Carbon
TKN = Total Kjeldahl Nitrogen

C-1:1




TABLE C.2. SEDIMENT GRAIN SIZE
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

River Gravel Sand Silt Clay Fines*

Mile Station | (%) (%) (%) (%) (%)
RM 14 1-8 0.2 4.4 | 84.5] 10.6 95.1
RM 21 2-8 0.2 68.5] 26.4| 4.9 313
RM 23 3-8 0.1 26.8 ] 68.1 | 4.9 73.0
RM 26 4-8 0.4 |482]43.11 8.1 51.2
RM 29 5-8 0.9 41.8| 515} 5.8 57.3
RM 136 6-S 0.4 70.4 ) 262 | 2.9 29.1
RM 59 7-8 0.2 60.1[374] 2.4 39.8
RM 68 8-8 0.5 30.11 67.7] 1.6 69.3
RM 81 9-1-8 0.6 56.11 402 | 2.9 431
RM 81 9-2-8 1.5 55.8] 39.8| 2.9 42.7
RM 81 9-3-8 08 |- 5211450 1.2 46.2
RM 38 10-S 00 [61.6]33.1]| 54 | 385
RM 90 11-8 0.4 [622]351] 2.2 373
RM 95 12-8 0.0 16.1 ] 80.1} 3.8 839
RM 120 13-8 0.8 47.11 471 | 4.8 51.9
RM 124 14-8 0.1 250 71.7{ 3.2 74.9
RM 141 15-§ | 0.4 33.7{ 624 | 3.4 65.8

* Fines = Silt + Clay (particle size < 63 um)
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TABLE C-3. PERCENT SURVIVAL OF HYALELLA AZTECA IN SEDIMENT
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 -

AMPHIPOD TOXICITY

River Sample
Mile Number | Replicate 1 | Replicate 2 | Replicate 3 | Replicate 4 | Replicate 5 | Mean | 8§.D.
Control 100.0 100.0 100.0 100.0 100.0 100.0 | 0.0
RM 14 1-8 70.0 75.0 85.0 95.0 100.0 85.0 | 12.7
RM 21 2-8 100.0 70.0 80.0 90.0 §5.0 850 |11.2
RM 23 3-8 100.0 100.0 100.0 100.0 100.0 100.0 | 0.0
RM 26 4-8 90.0 100.0 100.0 100.0 100.0 98.0 | 4.5
RM 29 5-3 100.0 100.0 100.0 100.0 100.0 100.0 | 0.0
RM 36 6-S 95.0 100.0 $0.0 100.0 " 95.0 96.0 | 4.2
RM 59 7-S 70.0 %00 80.0 100.0 75.0 83.0 | 12.0
RM 68 8-8 100.0 100.0 95.0 100.0 45.0 88.0 |24.1
RM 81 9-1-§ 100.0 100.0 100.0 100.0 100.0 100.0 | 0.0
RM 88 10-8 95.0 100.0 100.0 100.0 100.0 99.0 | 2.2
RM 90 11-8 100.0 20.0 85.0 95.0 100.0 94.0 | 6.5
RM 95 12-§ 90.0 100.0 95.0 95.0 95.0 95.0 | 3.5
RM 120 13-§8 100.0 95.0 20.0 100.0 85.0 80.0 {3441
RM 124 14-5 30.0 95.0 80.0 75.0 75.0 810 | 82
RM 141 15-8 95.0 90.0 - 90.0 85.0 95.0 91.0 | 4.2

5 = Sediment sample,
RM = River mile.
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TABLE C4. SEDIMENT MICROTOX TOXICITY TESTS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

MICROTOX
River Sample EC50
Mile Number {ppm sediment)
RM 14 1-§ 3,587
RM 21 2-S ' 79,074
RM 23 3-8 40,815
RM 26 4-5 24,513
RM 29 5-8 23,650
RM 36 6-S 113,084
RM 59 7-S 94,650
RM 68 8-S 152,657
RM &1 9-1-§ 45,026
RM 81 9-2-§ 37,933
RM &1 9-3-§ 41,076
RM 88 10-8 35,373
RM 88 10-S (duplicate) 60,764
RM %0 11-8 106,163
RM 95 12-8 56,746
RM 120 13-8 24,013
RM 124 14-8 26,730
RM 141 15-S 50,754
RM 141 | 15-S (duplicate) 31,744

S = Sediment sample
RM = River mile

C-4:1
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TABLE C-5. METALS AND CYANIDE IN SEDIMENT (page 1 of 3)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

JMETALS
Aluminum Antimony Arsenic Barium Beryllium Cadmium
TOC TOC TOC . TOC TOC . TOC

! Norm.* Norm. * Norm.* Norm.* Norm.* Norm.*

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

Mile Number (mg/kg) (mg/gC) |(mgfkg) (me/sC) |(mg/kg) (mefgC) |(mgfkg) (mg/gC) |(mefkg) (mg/gC) mglkg) (mglg C)
RM 14 1-8 21100 1005 0.35 U X 0.2 59.9 2.9 0.82 0.04 008 0.05
RM 21 2-S 17800 937 0.30 U 0.5 165 8.7 0.91 0.05 0.04
RM 23 3-5 16200 1246 0.26 U 0.4 122 9.4 0.70 0.05 0.06
RM 26 45 17700 1180 0.29 u 0.3 140 9.3 0.49 0.03 0.07
RM 29 58 | 20300 1353 0.32 U .03 142 95 084  0.06 E .
RM 36 6S 33300 925 0.30 u 0.1 150 4.2 1.2 0.03 0.49 0.01
RM 59 7S -1 14200 1291 0.25 u 0.3 106 9.6 0.42 0.04

RM 68 8-5 19900 948 0.33 u 0.2 149 71 0.66 0.03

RM 81 9-1-8 16900 512 0.32 u 0.1 129 3.9 0.64 0.02

RM 81 9-2-§ 18500 617 0.28 u 0.2 152 5.1 0.85 0.03

RM 81 9-3-S 18700 492 0.31 U 0.1 152 4.0 - 0.73 0.02

RM 88 10-S 26900 1035 0.41 U 0.5 186 7.2 1.1 0.04

RM 90 11-8 - 15700 2415 0.23 u 0.6 154 23.7 0.76 0.12

RM 95 12-§ 21300 1183 0.36 u 0.5 163 9.1 0.96 0.05
RM 120 . 13-8 19400 1293 0.29 U 0.4 164 109 087 006
RM 124 14-S 16200 438 0.31 U 0.1 E| 138 3.7 0.62 0.02
RM 141 15-S 16300 1734 0,25 U 0.4 136 14.5 0.68 0.07

enthos Reference Values ~ ER-L! = Jnat®* 20 na** na¥¥
Eenlhos Reference Values - Ontario?  Ina** nat¥ na¥* na**

S = Sediment sample

RM = River mile

U = Compound was not detected. The value given is the Jower 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.

L 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 arcas indicate these detected concentrations that exceeded the lowest appropriate reference level for potential adverse effects on benthic organisms.
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TABLE C-5. METALS AND CYANIDE IN SEDIMENT (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 Conc.  Conc. Conc.  Cone. Cone. Come. Conc.  Cone. Conc,  Conc. Conc.  Cone.
Mile Number (mg/kg) (mg/egC) (melkg) (mg/g C) (mg/kg) (me/g C) (mg/kg) (me/gC) | (me/kg) (mg/pC)
RM 14 1-S 23.1 1.1 16.1 0.8 0.08 0.004 E| 153 0.7
RM 21 2-S 21.5 1.1 12.7 UB| 009 0005 E
RM 23 3-S 18.6 1.4 12.0 0.9 008 0006 E
RM 26 4-S 20.0 1.3 14.6 1.0 006 0004 E
RM 29 5-S 22.1 1.5 15.6 1.0 0.6 0004 E| 14.6 1.0
RM 36 6-S 0.9 9.5 U/B E
RM 59 7-S 14.8 1.3 118 1.1 i 140 13
RM 68 88 21.8 1.0 16.4 0.3 . E .
RM 81 9-1-5 20.1 0.6 14.3 U/B| 0.08 0002 E| 154 0.5
RM 81 9-2-S 20.0 0.7 '15.3 0.5 009 00603 Ef-
RM 81 9-3-8 15.0 0.4 008 00602 E
RM 88 1¢-8 18.1 UMB| 014 0005 E
RM 90 11-§ A 12.7 2.0 0.13  0.020 E| 150 2.3
RM 95 12-8 25.8 1.4 26.3 1.5 014 0008 E
RM 120 13- 20.8 14 23.6 1.6 0.08 0,005 E
RM 124 14-S 18.6 0.5 00 497 17.6 0.5 0.08 0.002 E| 147 0.4
RM 141 15-8 18.9 2.0 18900 2011 17.4 1.9 007 0007 E| 14.6 1.6
enthos Reference Values - ER-L! 80 na** 35 0.15 30
enthos Reference Values - Ontario? 26 20000 (2%) 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 contamiration,
¥ = TOC-normalized value only given when a compound is detected,

** = Value not available.

1 Effects Range-Low (ER-L) values from Long and Morgan (1 990) for the adverse cffects on beathic organisms.
? 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.

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

CYANIDE
Selenium Silver Thallium Zinc
TOC TOC TOC TOC TOC
Norm.* Norm.* Norm.* . Norm.* Norm.*
River Sample Conc. Cone. Cone.  Cone. Conc. Cone. Conc. Cone. Conc.  Conc.
Mile Number (mg/ke) (melg C} {mg/kg) (mg/g C) (mg/kg) (mg/g C) (mg/kg) (mg/z C) |(mg/ke) (me/gC)

RM 14 1S 1.4 U/E| 0.12 U | 047 U/E| 93.2 4.4 0.1 U
RM 21 2-S 1.2 U/E| 0.10 U | 040 UE| 79.8 4.2 0.1 U
RM 23 3-8 1.1 U/E| 0.09 U | 035 UE| 773 59 0.1 U
RM 26 4-S 1.2 U/E| 0.11 U/B| 0.39 U/E| 959 6.4 0.1 U
RM 29 5-S 1.3 U/E| 0.11 U/B| 042 U/E| 101 6.7 0.1 1Y

RM 36 6S 1.2 : 0.40 U/E| 9.8 2.6 0.005
RM 59 75 1.0 U/E| 0.20 U/B| 0.33 U/E| 683 - 62 u
RM 68 8-S 1.3 U/E| 0.49 U/B 0.44 t 6.5 u
RM 81 9-1-§, 1.3 U/E| 0.11 Ui 042 U/E| 894 2.7 0.1 u
RM 81 9-2-8 1.1 U/E| 0.09 U | 0.38 U/E| 106 3.5 0.1 U
RM 81 9-3-§ 1.2 ) U/E! 0.10 U | 042 U/E| 98.1 2.6 0.1 u
RM 88 10-8 1.6 U/E| 0.14 U | 055 U/E| 944 3.6 0.1 U
RM %0 11-S 0.9 U/E{ 0.08 U 0.30 U/E| 973 15.0 0.1 U
RM 95 12-S 1.4 U/E| 0.12 U 0.48 U/E b 8.2 0.1 u
RM 120 13-5 1.2 U/E| .10 U | 039 U/E 8.5 0.1 u
RM 124 14-S 1.2 U/E| 0.10 U [ 042 U/E 42 '} 01 U
RM 141 15-§ 1.0 U/E| 0.11 U | 034 WE| 117 12.4 0.1 U

enthos Reference Values - ER-L! - na** 1 na** 120 na®*
Ecnthos Reference Values - Ontario? na** 0.5 na** 120 - 0.1

S = Sediment sample

RM = River mile

U = Compound was not detected. The value given is the ower quantification lirnit.

E = Bstimated value. '

U/B = Undetected due to blank contamination. .

* = TOC-normalized value only given when a compound is detected.

** = Value not available.

1 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-6. SEMIVOLATILES IN SEDIMENTS (page 1 of 13)

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

1:9-D

PHENOLS
Phenol 2-Methylphenol 4-Methylphenol 2,4-Dimethylphenol Pentachlorophenol 2-Chlorophenol
Norm . * Nomn.* Norm.* Norm.* Norm.* Norm. ¥
River Sample Conc. Conc. Conc. Cone. Conc. Cone. Cone. . Conc. Cone. Cone. Cone. Conc.
Mile Number | uoke) g/e©) | Golk) (e/eC) | Ggke) GglsC) | ko) o) | Grke) GglsC) | ko) G(ulsO)
RM 14 1-S 37 U 18 U 18 u 37 U 92 u 18 U
RM 21 2-8 30 U 15 u 15 U 30 U 75 U 15 U
RM 23 3$ 31 u 16 U 16 U 31 U 78 U 16 9]
RM 26 4-S 30 u 15 -U 15 u 30 u 74 U 15 U
RM 29 58 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 Ul . 16 U
RM 59 7-S 26 u 13 U 13 Upr 26 U 64 u 13 )
RM 68 8-S 33 U 17 Ui 17 Ul 33 U 83 U 17 U
RM 81 9-1-8 31 U 15 U 15 U 31 U n U 15 U
RM 81 9-2-S 30 18] 15 u 15 u 30 U 75 U 15 U
RM 81 9-3-S 30 U 15 U 15 U 30 U 74 U 15 U
RM 88 10-8 40 U 20 U 20 u 40 U 100 U 20 u
RM %0 11-8 25 u 13 U 13 U 25 U 63 U 13 U
RM 95 12-8 36 U| s Ul 18 Ul 36 Ul =89 Uj 18 u
RM 120 13-8 33 U 16 Ul 150 33 U 82 U 16 U
RM 124 14-8 33 U 17 U 17 a3 U 83 U 17 U
RM 141 15-8 26 U 13 U 13 26 u] 7 U 13 U
|Benthos Reference Values ER-L* na¥* na** na¥* na¥* na** na¥*
Ontario o n a** na** na¥* & na¥* na¥* na¥¥
NY State! 0.5 0.5 05 0.5 40 0.6
U.S. EPA? na¥¥ na¥* na¥* na¥* na¥* na**
'Wildlife Reference Vaiues3 na¥¥ na¥¥ na** na** na** na**
[Hurnan Health Reference Valuesa na#* na** | na¥* na¥* na*¥ nat*

8 = Sediment sample

RM = River mile

U = Compound was not detected. The value given is the lower quannﬁcatlon Timnit.

J = Value detected below nominal detection limit.

U/B = Compound was not detected due to blank contaminati

* 2 TOC-normalized data presented only when 2 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 P ial Sedi Quality Guidelines (Persaud et al. 1993) for the protection of benthic erganisms.
! Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the protection of benthic organisms,
? Reference values are from the U.S. EPA (1991) draft sediment criteria. -

?* New York Siate draft criteria for the protection of wildlife (Newell and Sinnott 1993).

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

Note: Shaded areas indicate those detected ns that ekceeded the lowest appropriate reference level for potential adverse effects on benthic orgamsms
or wildlife. Reference values for potential effects on human health are provided for comparison as well,




7:9-0

. ¥*=Reference level not available,

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

PHENOLS (cont.)

2,4-Dichlorophenol 4-Chloro-3-methylphenot 2,4-Dinitrophenol 2-Nitrophenol 4-Nitrophenol 2,4,5-Trichlorophenol
Norm.* Norm.* Norm.* Norm.* Norm.* Nom.*
River Sample Cone. Cone. Cone. Conc. Cone.  Cone. Cone.  Cone. Conc.  Cone. Cone. Cone.
Mile Number ] (ughkg) (1g/gC) (pefkg)  (ug/g C) (nglkg) (ug/g C) (ugkg) (ug/g C) (ug/kp) (u2/gC) (zg/kg)  (pg/g C)
RM 14 1-§ 37 Ul 37 u 180 u 92 U 92 u 92 U
RM 21 2-8 30 - U 30 u 150 Ul 75 U 75 U 75 U
RM 23 35 31 U 31 U| 160 Ul 78 u| 78 u 78 U
RM 26 4-8 30 u 30 U 150 Ul 74 u| 74 U 74 U
RM 29 58 32 U 32 U| 160 Ul 81 U| 81 U 81 U
RM 36 65 33 u 33 U | 160 Ul 81 U| 81 U 81 u
RM 59 7S 26 U 26 Ul t20 Ul & U| & U 64 u
RM 68 8§ - 33 U 33 U| t70 U| 83 .U| 83 U 83 u
RM 81 9-1-8 31 U 31 U | 150 u| 77 u| 7 U 77 u
RM 81 9-2-8 30 U 30 U | 150 u| 75 u| 75 U 75 u
RM 81 9-3-§ 30 u 30 U | 150 u| 74 U| 74 U 74 u
RM 8&8 10-s 40 u 40 U | 2060 Ul 100 Ul 100 U 160 U
RM 90 11-8 25 u 25 U | 130 U| 63 U 63 U 63 U
RM 95 12-8 36 U 36 U 180 U 89 u 89 U 89 U
RM 120 13-8 33 U 33 U 160 U 82 U 82 U 82 U
RM 124 148 33 U 33 u 170 U 83 U 83 U 83 U
RM 141 15-8 26 U 26 u 130 u| 7 U 70 U 70 U
[Benthes Reference Values  ER-L? na** na** na** nax* nak* ' na**
Ontario® nak* na¥* na*¥ na¥* na** na**
NY State! 0.6 0.6 0.5 0.5 0.5 0.6
U.S. EPAZ na¥* na** na*¥ na¥¥ na*% na*® ‘
[Wildlife Reference Values?. na*¥ na¥®* na¥** na*#¥ ‘na** na**
}Human Health Reference Valuestt na** na** na** nat# na** na**

- Cntario values are from the Pr

8 = Sediment sample
RM = River mile

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

=l detact:

J = Value detected below
U/B = Compound was not det

limit.

sted due to blank

Ao d q

* = TOC-normalized data p

d cnly when a

'

18

* Effect Range-Low (ER-L) values from Long and Morgan (19903 for the adverse effects on benthic organisms.

a1 Qeady

t Quality Guideli

(Persaud et al. 1993) for the protection of benthic organisms.

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

* Reference values are from the U.S. EPA (1991) draft sediment criteria. ’ .
3 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 arcas indj

those detected

that

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

ded the lowest appropriate reference levet for potential adverse effects on benthic organisms
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TABLE C6. 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 Conc. Cone. Conc. Cone. . Conc. Cone. Conc. Cone.
Mile Numbor | (ug/ks) (ug/g ©) (ughkg)  (ug/g C) (ug/ke) (ug/gC) (pgfkg)  (uglg Q)
RM 14 1-8 92 1) 180 u 18 U 18 U
RM 21 2-8 75 U 150 u 15 U 15 . U
RM 23 35 78 U 160 u 16 * U 16 u
RM 26 45 74 U 150 U 15 U 15 U
RM 29 58 . 81 U ‘160 Ul 16 u 16 U
RM 36 6S 81 U 160 U 16 U 16 u
RM 59 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-$ 77 u 150 1) 15 U 15 Y
RM 81 9-2-§ 75 U 150 U 15 U 15 U
RM 81 9-3-8 74 U 150 U 15 U 15 U
RM 88 10-8 100 U 200 U 20 U 20 U
RM %0 11§ 63 u 130 U 13 u 13 U
RM 95 | ' 128 89 u 180 ° U 18 U 18 U
RM 120 13§ 82 u 160 U 16 - U 16 U
RM 124 14-S 83 u 170 U 17 U 17 .U
RM 141 15-S 70 U 130 U 13 4] 13 U
enthos Reference Values ER-L® na*¥ na** na*¥ na¥*
Ontario® na*¥ na*¥ na** na¥¥
NY State! . 0.6 0.5 na** na¥¥
U.S. EPA? nak* na¥¥ na**¥ na**
Wildlife Reference Values? na*¥ na¥¥ na** nat¥
|Human Health Reference Valuesn na¥* na** na*¥ na*¥
§ = 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 due to blank contamination.
* = TOC-normalized data [ ted only when a compourd 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 Provineial Sediment Quality Guidelines (Persaud et al. 1993) for the protection of benthic organisms..
* Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the protection of benthic organi
2 Reference values are from the U.S, EPA (1991) draft sediment criteria.
3 New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).
& New York State draft criteria for the protection of hurnan health (Newell and Sinnott 1593),
Note: Shaded areas indicate those detected tons that ded the lowest appropriate reference level for potential adverse effects on‘benthic organisms

or wildlife. Reference values for potential effects on human health are provided for comparison as well.
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TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 4 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

HALOGENATED ETHERS (cont.) INITROAROMATICS
4-Bromophenylphenylether 4-Chlorophenylphenylether 2,2'-Oxybis(1-chloropropane) 2,4-Dinitroteluene
. Norm.* Norm.* Norm.* Norm.*
River Sample Conc. Ceone. Cone. _ Conc. - Cone. Conc, Cone. Cone.
Mile Number (ug/ke) (pg/g©) ° (wghkg)  (uefg C) (ug/ke) (#2/g C) (wglkg) (kg2 O
RM 14 1-8 18 U 18 1) 18 U 92 U
RM 21 28 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 1) 81 U
RM 36 6-S 16 U 16 U 16 U 81 9]
RM 59 1S 13 U 13 u 13 U 64 u
RM 68 8-S 17 U 17 U 17 U 83 U
RM 8t 9-1-8 15 U 15 u 15 U 77 u
RM 81 9-2-§ 15 U 15 U 15 U 75 u
RM 81 9-3-S 15 1Y 15 1) 15 U 74 U
RM 88 10-S 20 u 20 u 20 u 100 U
RM %0 11-8 13 U 13 U 13 u 63 U
RM 95 128 18 U 18 U 18 U 89 U
RM 120 138 - 16 ] 16 u 16 U 82 U
RM 124 14-8 17 u 17 u 17 u 83 u
RM 141 158 13 U 13 U 13 u 70 u
[Benthos Reference Values ER-L* na** - na¥¥ na** na**
Ontario® na¥* na** na¥* na**
NY State! na®* ) na** na** na**
) U.S. EPA? na¥* na¥¥ na** na¥¥
IWildlife Reference Values® na®* na## na*¥ na%**
[Human Health Reference Valuesd na** na¥* : na*¥ na*¥
§ = Sediment sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.
J = Value detected below inal detection limit.

U/B = Compound was not detectsd 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) for the adverse effects on benthic organisms.

° Ontario values are from the Provincial Sediment Quality Guidelines (Persaud et at. 1993) for the protection of benthic or

t Reference values are from the New York State drafi sediment criteria (Newell and Sinnott 1993) for the p ion of benthic
? Reference values are fromthe U.S. EPA (1991) draft sediment criteria.

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

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

Note: Shaded areas indicate those detected ions that ded the lowest appropriate reference level for potential adverse effects on benthic organisms
or wildlife. Reference values for potential effects on human health are provided for comparison as well.
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. TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 5 of 13}
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

NITROAROMATICS (cont.)
2,6-Dinitrotoluene Nitrobenzene 2-Nitroaniline 3-Nitroaniline 4-Nitrozaniline
Norm.*¥ Norm.* Norm.* Norm.* Nomm.*
River Sample Conc. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc.  Conoc.
Mile Number ] (ug/kg) (ug/z C) (uglks) (ug/e C) (ug/ke) (ue/g C) (uglkg) (ugie ©) (pg/kg) (uglg C)
RM 14 1S 92 U 18 U 92 U 92 U 92 u
RM 21 2-8 75 U 15 Ul 75 u| 75 ul 75 9)
RM 23 3-8 78 U 16 U T8 U 78 u 78 U
RM 26 4-S 74 u 15 U 74 U T4 u T4 u
RM 29 5-S 81 U 16 u 81 U 81 U 81 U
RM 36 6S 81 U 16 U 81 U 81 U 81 U
RM 59 7-8 64 U 13 U 64 u 64 U 64 U
RM 68 8-S 23 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-§ 75 u 15 u 75 u 75 U 75 U
RM 81 9-3-§ 74 U 15 u| 74 u| 74 u| 74 U
RM 88 10-8 100 U 20 U 100 U 100 U 100 u
RM 90 11-8 63 u 13 U| 63 Uj 63 Ul 63 U
RM 95 12-8 89 U 18 U 89 U 89 Ul 8 U
RM 120 13-8 82 1) 16 U 82 u 82 Ul 82 u
RM 124 14-S 83 u 17 Ul 83 u 83 Ul 83 U
RM 141 15-8 70 u 13 u| 70 u| 70 Ul 70 U
Benthos Reference Values ER-L* na** na¥¥ na*¥ na** na¥*
’ Ontario® na¥¥* na¥* na¥¥ na** na*®
NY Statet na*¥ na¥¥ na*¥ na*¥ na¥*
U.S. EPA? na®* na¥* na*¥ na** na¥*
[Wildlife Reference Values? na¥* na¥¥ na*¥ na¥* na¥*
[Human Health Reference Valuestt na** na*¥ na** na*¥ 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 due to blank contamination.
* = TOC-normalized data presented only when a compound is datected.

*# = 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 (Persaud et al. 1993) for the protection of benthic organisms,
* Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the protection of benthic organisms.

% Reference values are from the ULS, EPA (1991) draft sediment criteria, '
3 New York State draft criteria for the protection of wildlife (Newell and Sinmott 1993).

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

Note: Shaded areas indi

te thosa detected

tions that

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

ded the lowest appropriate reference level for potential adverse effects on benthic organisms
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TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 6 of 13)

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

[POLYNUCLEAR AROMATIC HYDROCARBONS

Acenaphthene Acenaphthylene Anthracene Benzo(a)anthracene Benzo(b,k)fluoranthene
Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc. Cone. Cone. Conc. Cone. Cone. Conc. Cone. Conc. Cone.
Mile Number | (ug/ke) (ug/g ©) (sglkg) (ug/g C) (uglkg)  (ugls C) (aghkg)  (ug/g©) (eg/ke) l(ue/e C)
RM 14 1-8 2.20 0.10 2.20 0.10 49 0.2 20.0 1.0 50.0 2.4
RM 21 2-8 0.78 0.04 T 0.72 0.04 J 1.9 0.1 5.6 0.3 16.0 0.8
RM 23 3S 120 . 0.09 0.67 005 J 12 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 58 1.80 0.12 1.30 0.09 2.6 0.2 16.0 1.1 38.0 2.5
RM 36 - 68 0.67 0.02  -J 0.26 0.01 J 0.5 0.0 3.6 0.1 J 13.0 0.4
RM 59 78 1.30 0.12 1.7 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 L1 44.0 2.1
RM 81 9-1-8 3.40 0.10 1.20 _0.04 4.9 0.1 20.0 0.6 22.0 0.7
RM 81" 9-2-8 430 0.14 1.50 0.05 7.9 0.3 44,0 1.5 33.0 1.1
RM 81 9-3-§ 330 0.09 1.50 0.04 3.5 0.1 21.0 0.6 26.0 0.7
RM 88 10-8 4.10 0.16 540 0.21 12.0 0.5 40.0 1.5 110.0 4.2
RM 90 11-8 1.30 0.20 1.00 0.15 2.3 0.4 2.1 1.4 20.0 3.1
RM 95 12-8 1.70 0.09 2.50 0.14 3.1 0.2 20.0 L1 52.0 2.9
RM 120 13-8 L.70 0.11 0.67 0.4 J 2.1 0.1 2.0 0.6 21.0 1.4
RM 124 14-8 3.00 0.08 0.38 0.01 J 2.7 0.1 37.0 1.0 83.0 2.2
RM 141 15-§ 0.72 0.08 0.65 U 1.2 0.1 53 0.6 12.0 1.3
[Benthos Reference Values ER-1.* 150 na¥¥ 85 230 na¥*
Ontario? na¥¥ na** 220 320 240
NY Statet 140 na¥¥ na** na¥¥ na**
U.S. EPAZ 140 na¥¥ na¥¥ na*¥ na¥*
IWildlife Reference Values? na¥¥ na*x na** na** na¥¥
{Human Health Reference Valuest na** na** na*¥ 1.3 1.3
8= Sediment sample
RM = River milé
U = Compotnd was not detected. The value given s the lower quantification limit.
J = Value detected below nominal detection Jimit. :
U/B = Compound was net detected due to blank inati
* = TOC-normalized data presented only when a compound is detecied,
** = Reference level not available.
* Effect Rang'e-Low (ER-L) vaiues from Long and Morgan (19$0) for the adverse effects on benthic organisms,
® Qntario values are from the Provincial Sediment Quality Guidelines (Persaud et al. 1993) for the protection of benthic o
! Reference values ace from the New York State draft sediment criteria {(Newell and Sinnott 1993) for the protection of benthic

2 Reference values are from the U.S. EPA (1991) draft sediment criteria.
3 New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).
@ New York State draft criteria for the protection of human health (Newell and Sinnott 1593).

Note: Shaded areas indicate those d

q

1
that

or wildlife, Reference values for potential effects on human health are provided for comparison as well,

ded the lowest appropriate reference level for potential adverse effects on benthic organisms
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TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 7 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

JPOLYNUCLEAR AROMATIC HYDROCARBONS (cont.)

Dibenzo(a,h)anthracene

|Benzo(a)pyrene Benzo(ghi)perylene Chrysene Fluoranthene
Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc. Conc. Cone. Cone. Conc. Cone. Cone. Cone. Congc. Cone.
Mile Number | (ug/kg) (ug/gC) (ngfkg) (pa/gC) (nglkg) (uglg ©) wgks) (wgfg O (ugfkg) (ng/z C)
RM 14 1-8 26.0 1.2 18.0° 0.9 29.0 ‘14 4.9 02 470 22
RM 21 28 8.8 0.5 7.4 U/B 9.1 0.5 1.7 0.1 J| 1340 0.7
RM 23 3-8 11.0 0.8 8.4 0.6 13.0 1.0 2.7 0.2 J| 160 1.2
RM 26 4-8 16.0 1.1 11.0 0.7 19.0 13 3.1 0.2 J| 24.0 1.6
RM 29 58 19.0 1.3 13.0 0.9 24.0 1.6 3.7 02 28.0 1.9
RM 36 6-$ - 42 0.1 3.3 U/B 8.1 0.2 1.6 0.0 J| 81 0.2
RM 59 78 12.0 1.1 6.7 U/B 22.0 2.0 2.5 0.2 30.0 2.7
RM 68 8-S © 19.0 0.9 15.0 0.7 - 39.0 1.9 3.7 0.2 66.0 3.1
RM 81 9-1-8 8.6 0.3 4.4 U/B 40.0 12 2.1 0.1 J| 4390 13
RM 81 9-2-8 15.0 0.5 6.1 U/B 100.0 3.3 3.3 0.1 J[ 37.0 1.2
RM 8t 9-3-8 10.0 0.3 4.6 U/B 47,0 1.2 2.2 0.1 J| 45.0 1.2
RM 88 10-S 61.0 23 40.0 1.5 55.0 21 8.5 03 76.0 2.9
RM 90 11-8 8.8 1.4 5.0 U/B 15.0 23 1.8 03 J| 16.0 2.5
RM 95 12-8 29.0 1.6 21.0 1.2 28.0 1.6 4.8 03 38.0 2.1
RM 120 13-5 9.3 0.6 6.0 U/B 13.0 0.9 2.8 0.2 15.0 1.0
RM 124 14-8 35.0 0.9 220 0.6 50.0 14 9.7 03 J| 3%.0 1.1
RM 141 15-8 4.8 0.5 3.3 U/B 6.5 0.7 1.5 - 0.2 8.5 0.9
Benthos Reference Values ER-L? 400 na¥¥ 400 60 600
Ontario® 370 170 340 60 750
NY State! na¥¥ na¥* na¥¥ - na*¥ 1020
U.S. EPA? na*¥- na** na¥¥ na*¥ 1020
Wildlife Reference Values? na¥¥ R na¥* na** na*¥ na**
{Human Health Reference Valuest | 1.3 na** 13 na** na**
8 = Sediment sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.
J = Value detected below inal d limit. .

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

* = TOC-normalized data presented only when a compound is detected.

** == Reference level not available. i

* 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 (Persaud et al, 1993) for the protection of benthic organisms.

! Reference values are from the New York State draft sediment criteria (Newell and Sirinott 1993) for the protection of benthic organisms.
2 Reference values are from the U.S. EPA (1991) draft sediment criteria.

3 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 1$93).

Note: Shaded areas indicate those d d ations that ded the lowest appropriate reference level for potential adverse effects on benthic organisms
or wildlife, Reference values for potential effects on human health are provided for comparison as well.




TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 8 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cont.)

Fluorene Indeno(1,2,3-cd)pyrene Naphthalene Phenanthrene Pyrene 2-Methylnaphthalene
- Norm.* Norm.* Norm.* Norm. * Norm.* Norm.*
River Sample Conc. Conc. Cone. Conc. Cone. Cone. Cone, Cone. Conc. Conc. Cone. Cone.
Mile Number | @e/ke) (ue/eC) | (uglke) (e/gO) (egfke) (ug/gC) | (ue/ke) gz C) | (wehke) (we/e©) | (eke) (w/eO)
RM 14 1S 2,70 0.13 33.0 1.6 3.9 0.2 16.0 0.8 46.90 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 3-8 0.74 006 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 1.3 1.10 0.07
RM 29 58 2.20 0.15 27.0 1.8 2.8 0.2 v 14,0 0.9 25.0 1.7 1.60 0.11
RM 36 &S 0.85 0.02 15.0 0.4 1.5 0.0 6.6 0.2 7.0 0.2 130 0.04
RM 59 78 1.80 0.16 13.0 1.2 3.6 03 14.0 13 2490 2.2 1.50 0.14
RM 638 8-S 4,70 0.22 14.0 0.7 9.7 0.5 26.0 12 6740 32 3.20 0.15
RM 81 9-1-8 6.00 0.18 4.8 UB| 2.5 0.1 220 0.7 90.0 2.7 *1.70 0.05
RM 81 9-2-§ 8.10 0.27 7.1 UB| 25 0.1 31.0 1.0 95.0 32 1.9 0.06
RM 81 9-3-8 6.10 0.16 53 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 04. 34.0 1.3 93.0 3.6 4.20 0.16
RM S0 11-8 1.50 0.23 5.5 WB| 2.2 0.3 8.8 1.4 18.0 2.8 1.20 0.18
RM 95 12-8 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 13-8 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
RM 141 15-S 0.86 0.09 4.5 U/B| 10 0.1 6.8 0.7 8.7 0.9 0.76 0.08
Benthos Reference Values ~ ER-L* 35 na** 340 225 350 65 ‘
Ontario® 190 200 na*¥ 560 450 na**
NY State! na** na¥* na** 120 na** na**
o U.S. EPA? na** na** nat* 120 na** na**
Wildlife Reference Values? na¥¥ na** na¥¥ na¥* na** na¥*
(Human Health Reference Valuest na** 1.3 na*¥ na*¥ na¥* na*®

8 = Sediment sample

RM = River mile .

U = Compound was not detected. The value given is the Jewer quantification limit,
J = Value detected below limit, '
U/B = Compound was not detected due to blank contamination.

* = TOC-normalized data presented only when a compound is detected.

*# = Reference level not available,

inal detecti

. * Effect Range-Low (ER-L}) values frem Long and Morgan (1590) for the adverse effects on benthic arganisms.

° Ontario values are from 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 (Newéll and Sinnott 1993) for the protection of benthic organisms.
2 Reference values are from the U.S. EPA (1991) draft sediment criteria.

3 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 d d that ded the lowest appropriate reference level for potential adverse effects on benthic organisms
or wildlife, Reference values for potential effects on human health are provided for comparison as well. :
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TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 9 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

[PAHS (cont.) NAPHTHALENES CHLORINATED BENZENES
Dibenzofuran 2-Chloronaphthalene 1,3-Dichlorobenzene 1,2-Dichlorobenzene 1,4-Dichlorobenzene
Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone, Conc, Cone. Cone. Conc, Conc. Conc. Conc., Cone. Conoc.
Mile Number | (uzfkg) (uglg C) (ee/kg)  (ng/g C) (nelkg)  (uz/z C) (wgfkg) (kg/g C) (mpfkg) (ue/gC)
RM 14 1-8 1.90 0.09 18 U 18 U 18 U 37 U
RM 21 28 0.45 0.02 15 U 15 19) 15 U 30 U
RM 23 3-8 0.39 0.03 16 U] 1e U 16 U 31 U
RM 26 48 0.81 0.05 15 U 15 U 15 U 30 U
RM 29 58 1.30 0.09 16 U 16 U 16 U 32 U
RM 36 2] 0.72 0.02 16 U 16 U 16 u 33 U
RM 59 7-8 1.10 0.10 13 u 13 U 13 U 26 u
RM 68 3-8 3.70 0.18 17 U 17 U 17 U 33 U
RM 81 9-1-8 4.30 0.13 15 U 15 U 15 u 31 i)
RM 81 9-2-§ - 4.70 0.16 15 U 15 U 15 U 30 U
RM 81 9-3-3 4.20 0.11 15 U 15 9] 15 U 30 u
RM 88 10-8 4.90 0.19 20 U 20 9] 20 u 40 18]
RM' 90 11-8 0.86 0.13 13 u 13 U 13 u 25 U
RM 95 12-S 1.50 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 14-5 1.50 0.04 17 U 17 U 17 u 33 u
RM 141 15-S 0.62 0.07 13 u 13 U 13 u 26 U
|Benthos Reference Values ER-L* na¥* na¥* na** na** na¥¥
Ontario® na** na*¥ na¥¥ na** na¥*¥
NY Statet na¥¥ na*# 12 12 12
' ) U.S. EPA? na*¥ na¥¥ na¥¥ na** na¥¥
[Wildlife Reference Values? na** na*¥ na¥¥ na** nat¥
[Human Health Reference Valuest na** nat¥ na*¥ na** na*¥
S = Sediment sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.
I = 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.
#+ = 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 frem the Provincial Sediment Quality Guidelines (Persaud et al, 1993) for the p of benthic

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

2 Reference values are from the U.S, EPA (1991) draft sediment criteria.
# New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993),

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

Note: Shaded areas indi

te those det

cded

that

ded the lowest appropriate reference level for potential adverse effects on benthic organisms

or wildlife, Reference values for potentiat effects on human health are provided for comparison as weil,
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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 Hexachlorocyclopentadiene
Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc, Cone. Conc. Cone. Cone. Cone. Cone. Cone.. Cone. Conc.
Mile Number {§ (uglkg) (ue/gC) (uglkg) {(pg/g C) (ep/ke) (u2/g O (ug/kg) (ug/eC) (ug/ke) (ugl/g C)
RM 14 1-8 18 U 18 u 37 U 92 U 92 u
RM 21 2-8 15 U 15 U 30 U 75 U 75 U
RM 23 38 16 U 16 U 31 U 78 u 78 U
RM 26 45 15 u 15 u 30 U 74 U 74 U
RM 29 55 16 u 16 u 32 18) 81 U 81 U
RM 36 65 16 U 16 U 33 U 81 U 81 U
RM 59 75 13 U 13 U 26 U| 64 u 64 U
RM 68 8-S 17 U 17 U 33 1) 83 U 83 U
RM 81 9-1-5 15 U 15 U 31 u 7 U 77 U
RM 81 9-2-S 15 1) 15 u 30 U 75 U 75 u
RM 81 ©. 938 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 11-S 13 U 13 U 25 U| " 63 U 63 u
RM 95 12-8 18 U 18 U 36 U 89 u 89 u
RM 120 13-8 16 U 16 U 33 U. 82 U 82 u
RM 124 14-5 17 U 17 U 33 U 83 U 83 U
RM 141 15-8 13 U 13 U 26 U 70 U 70 u
Benthos Reference Values ER-L® na*¥ na*¥ na¥¥ na*¥ na¥*
Ontario® na** na¥* na®* nat* na*¥ .
NY State! 91 5570 . 55 na¥¥ 4.4
U.S. EPA? na¥* na¥* na¥** na¥* na¥*
Wildlife Reference Values? na¥* 12 . 4 na¥* na¥¥
[Human Health Reference Valuestt na** 1.12 na*¥ na¥* nat¥
’ S = Sediment sample
RM = River mile.
U = Compound was niot detected, The value given is the lower quantification limit.
J = Value detected below nominal detection limit.
umB=C d was not d d due to blank
* =TOCnormalized data p d only when a is d
** = Reference level not available,
* Effect Range-Low (ER-L) values from Long and Morgan {1990) for the adverse effects on benthic organisms.
© Ontatio values are from the P ial Sediment Quality Guidelines (Persaud et al. 1993) for the p of benthic

! Reference values are from the New York State draft sediment eriteria (Newell and Sinnott 1993) for the protection of benthic erganisms,
# Reference values are from the U.S. EPA (1991) draft sediment criteria. .
2 New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).

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

Note: Shaded areas indi

te those detected

that

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

ded the lowest appropriate reference level for potential adverse effects on benthic organisms
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. IBENZIDINES PHTHALATE ESTERS i . )
3,3"-Dichlorobenzidine  |Dimethyl phthalate Diethyl phthalate Di-n-butyl phthalate Benzyl butyl phthalate
Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc, Conc. Cone. Conc. Cone. Conc. Cone. Cone. Cone. Cone.
Mile Number | (ng/kg) {(ug/gC) (ngkg) (ug/g C) (egke) (kg/zC) (wgfkg) (we/isC) | (efke) (ne/eC)
RM 14 1-8 92 U 18 u 18 U 18 u 18 U
RM 21 28 75 u 15 U 15 U 15 U 15 u
RM 23 3-8 78 U 16 u 16 u 16 1% 16 u.
RM 26 4-8 74 u 15 U 15 u 15 u 15 U
RM 29 58 81 u 16 U 16 U 16 18] 16 u
RM 36 68 81 u 16 U 16 U 16 U 16 u
RM 59 7-8 64 u 13 U 13 u 13 u 13 U
RM 68 85 83 ) 17 Ul 17 U 17 u 17 U
RM 81 9-1-8 77 U 15. u 15 U 15 U 15 u
RM 81 . 928 75 U 15 u| 1s Ul 15 uj 15 U
RM 81 9-3-8 74 U 15 U 15 U 15 U 15 U
RM 88 10-s 100 Ul 20 Y 20 u 20 u 20 U
RM 90 11-8 63 U 13 u 13 u 13 u 13 U
RM 95 128 89 U 18 Ul 18 u 18 u 18 U
RM 120 138 - 82 U 16 u 16 u 16 U 16 U
RM 124 _ 14-8 83 U 17 u 17 U 17 U 17 U
RM 141 15-8 70 U 13 U 13 u 13 U 13 u
(Benthos Reference Values ER-L* na¥* na¥¥ na** na** na¥*
Ontario® na¥* na** na¥* na** na**
NY Statet na** na** na** na** na*x¥
U.S. EPA? na¥* na** na*¥ na¥* na**
iWildlife Reference Values? na¥* na** na¥® na** na**
[Human Health Reference Valuesa 0.003 na** na®* na** na**
8 = Sediment sample
RM = River mile
U= Compound was not detected. The value given is the lower quanuf cation limit,
J= Value detected below nominal detection limit,
U/B = Compound was not detected due to blank inati
* = TOC-normalized data p d 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 (Persaud et al. 1993) for the protection of benthic or
! Reference values are from the New York State draft sediment criteria (Newe!l and Sinnott 1993) for the of benthic org;
2 Reference values are from the U.S. EPA (1991) draft sediment criteria,
" 3 New York State draft criteria for the protection of wildlifs (Newell and Sinnott 1993).
© New York State draft eriteria for the protection of human health (Newell and Sinnott 1993),
Note: Shaded areas indicate those & d jons that ded the lowest appropriate reference level for potential adverse effects on benthic orga.msms

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

or wildlife, Reference values for potential effects on human health are provided for comparison as well.
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TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page lé of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHTHALATE ESTERS (cont.) JMISCELLANEQUS
bis(2-Ethylhexyl)phthalate Di-n-octyl phthalate Carbazole Benzyl Alcohol Benzoic Acid
Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc. Conec. Cone. Cone. Cone. Conc. Conc.  Conc. . Cone. Cone.
Mile Number ) (ug/ks)  (ue/e C) (ug/ke) (ugle C) Gelkd) (waleC) | (efke) (we/eC) | (welke) (ug/sC)
RM 14 1-8 24.0 1.1 18 U 18 U| 92 U| 5§50 2.6 J
RM 21 2-5 13.0 0.7 J 15 U 15 Ul 75 U| 40.0 21 .
RM 23 3s 13.6 1.0 J 16 U 16 U 78 U| 160.0 U
RM 26 4-8 25.0 1.7 15 U 15 Ul 74 U| 450 3.0 J
RM 29 58 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 Uu| 320 2.9 J
RM 68 8-S 25.0 U/B 17 u 17 Ul 83 U| 49.0 23 J
RM 81 9-1-8 49.0 1.5 15 U 15 ul 77 U| 66.0 20 J
RM 81 9-2-8 15.0 U 15 U 15 u 75 U| 330 1.3 J
RM 81 9-3-5 15.0 U 15 U 15 U| 74 U| 480 - 13 J
RM 88 10-S 51.0 2.0 20 9] 20 Ul 100 U| 68.0 2.6 J
RM 50 11-8 18.0 2.8 13 u 13 Ul 63 U| 320 4.9 J
RM 95 12-8 18.0 1.0 18 U 18 u| 89 U| 380 21 )
RM 120 13-S 50.0 3.3 16 U 16 u 82 U|l 420 2.8 J
RM 124 14-S 26.0 0.7 17 U 17 Ul 83 U| 63.0 1.7 J
RM 141 15-8 11.0 u 13 U 13 U 70 u| 20.0 2.1 J
Benthos Reference Values ER-L* na*¥ na®¥ na¥* na¥* na*#*
» Ontario® na¥¥ R na¥¥ na¥¥ na*¥ na¥¥
NY State! 199.5 nak¥ na¥* na¥* na*¥
U.S. EPA2 nat¥ nak* na¥* na** na¥*
ildlife Reference Values? na¥¥ na** na¥* na®* na¥k
uman Health Reference Valuest na¥¥ na** . na¥* na*¥ na¥¥
8 = Sediment sample
RM =River mile
U = Compound was not detected. The value given is the lower quantification limit.
I = Value detected below 1 detection limit.
U/B = Compound 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) for the adverse effects on benthic organisms.
® Ontario values are from the Provincial Sediment Quality Guidelines (Persaud et al. 1993) for the protection of benthic ot

¥ Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the protection of benthic organisms,
* Reference values are from the U.S. EPA (1991) draft sediment criteria.
* New York State draft criteria for the protection of wildlife (Newelt and Sinnott 1993).

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

Note: Shaded areas indi

te thoss detacted

trations that

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

ded the lowest appropriate reference level! for potential adverse effects on benthic organisms
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TABLE C-6. SEMIVOLATILES IN SEDIMENTS (page 13 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

|MISCELLANEOUS (cont.)
Jisophorone 4-Chloroaniline
Norm.* Norm.*
River Sample | Conc. Conc. Cone. Cone.
Mile Number § (ugfkg) (ug/g C) (ugfkg) (ng/g C)
RM 14 1-s 18 u 55 u
RM 21 2-s 15 U 45 u
RM 23 3-8 16 U 47 )
RM 26 4s 15 U 44 u
RM 29~ 5-S 16, U 48 u
RM 36 6-S 16 U 49 U
RM 59 ’ 7 13 u 39 U
RM 68 8-S 17 U 50 U
RM 81 9-1-8 15 U 46 U
RM 81 © 928 15 U 45 U
RM 81 9-3-§ 15 U 44 U
RM 88 108 20 U 60 u
RM 90 11-8 13 U 38 u
RM 95 12-§ 18 U 54 U
RM 120 138 16 u 49 U
RM 124 14-§ 17 U 50 u
RM 141 15-8 13 U 39 U
[Benthos Reference Values ER-L* na** na**
Ontario® na¥* : na*¥
NY Statet na¥¥ - na**
U.S. EPAZ nax*¥ na*¥
[Wildlife Reference Values?  na¥¥ , na¥®
[Human Health Reference Valuesat na** na**
§ = Sediment sample
RM = River mile
U = Compourd was not detected. The value given is the lower quantification limit.
3= Value d d below nominal detection limit,

U/B = Compound 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) for the adverse effects on benthic organisms.

° Ontario values are from the Provirciat Sediment Quality G ideli (Persaud et al, 1993) for the protection of benthic organisms.

! Reference values are from the New Yerk State draft sediment criteria (Newell and Sinnott 1993) for the protection of benthic organisms.
# Reference values are from the U.S, EPA (1991) draft sediment criteria.

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

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

Note: Shaded areas indicate those detected ions that ded the lowest appropriate ref: level for potential ad effects on benthic organisms
or wildlife, Reference values for potential effects on human health are provided for comparison as well.
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TABLE C-7. PESTICIDES AND PCBs IN SEDIMENTS

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 1 of 6)

Aldrin Dieldrin Endrin Endrin Ketone Endrin Aldehyde Alpha-BHC
Norm.* Nomn.* Norm.* Norm.* Norm.# Norm.*
River Sample Conc.  Conc. Conc, Conc, Cone, Conc, Conc.  Cone. Con¢.  Cone. Conc. Conc,
Mile Number |(uglke) (/e |(uefke) (uefe©) | (uefke) wele® | (uafke) (uelgC) (egfke) (palgC) | (eplke) (ualgC)
RM 14 1-8 0.5 U 1 U 1 U 1 U/E 1 U 05 U
RM 21 2.8 0.5 U 1 U 1 U 1 U 1 Ul 05 U
RM 23 3-8 0.5 U 1 U 1 u 1 U 1 U] 05 U
RM 26 4-8 0.5 U 1 u| 1 U 1 u 1 Ul 05 U
RM 29 5-8 0.5 U 1 U 1 U 1 U 1 U] 05 U
RM 36 6-S 0.5 Ul 1 U 1 U 1 U 1 “ul os U
RM 59 78 0.5 u 1 U 1 Ul 1 U 1 U] 05 U
RM 63 8.8 0.5 1) 1 U 1 14) 1 U 1 U| 05 U
RM 81 9-1-8 0.5° U 1 U 1 U 1 U 1 U| 05 U
RM 81 9-2-8 0.5 U 1 U 1 U 1 U 1 Ul 05 U
RM 81 9-3-8 0.5 U 1 U 1 u 1 u 1 u| 05 U
- RM 88 10-8 0.5 . U 1 U 1 U 1 U/E 1 U| 0.5 U
RM 90 11-8 0.5 U 1 U 1 U 1 U 1 U| 05 U
RM 95 12-8 0.5 U 1 0] 1. U 1 u 1 U| 05 U
RM 120 13-8 . 0.5 U 1 U 1 U 1 u 1 Ul 0.5 u
RM 124 - 14-8 0.5 Ul 1 ul 1 uj 1 -u 1 u| os U
RM 141 15-8 0.5 U 1 Ul 1 U 1 U 1 U] 05 U
enthos Reference Values ER-L* na** 0.02 0.02 na** na** ng**
Ontario® 2 2 3 na** na** 6.0
NY State! | na** 9 4 na** na** na**
U.S. EPA? na** 9 4 na** na** na**
Wildlife Reference Values? 0.77 0.077 0.8 na** na** na**
uman Health Reference Valuesd 0.1 na*® 0.8 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 QA evaluation.
* = TOC-normalized data p d only when & comp ** = Reference level not avaitable.

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

© Ontario values are from the Py ial Sediment Quality Guidelines (Persaud et al. 1993) for the protection of benthic

t Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the p of benthic or

* Reference values are from the U.S, EPA draft sediment criteria (1991).

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

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

Note: Shaded areas indicate those detected ations that.

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

{ is detectad

ded the lowest appropriate reference level for potential adverse effects on benthic organisms
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TABLE C-7. PESTICIDES AND PCBs IN SEDIMENTS

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

Beta-BHC Delta-BHC Lindane Gamma-Chlordane  |Alpha-Chlordane Dicofol
Norm.* Norm.* Norm.* . Norm.* Norm.* Norm.*
River Sample Conc. Conc. Cene.  Conc. Conc. Conc. Conc. Conec. Cone. Conec. Cone, Cone.
Mile Number J (ug/kg) (ug/gC) | (sg/ke) (ug/g ©) (uelkg) (ug/aC) | (ughke) (ue/gC) | {ugfke) (pglz C) ) Y]

RM 14 1-8 0.5 U| 05 UE| 05 u| 0.5 U| 05 Uy 15 U/E

RM 21 2.8 0.5 U| 05 U 0.5 u| 05 Ul 05 Ul 14 U/E

RM 23 38 0.5 Ul 05 U 0.5 U| 05 Ul 05 U| 14 U/E

RM 26 4-8 0.5 U| 05 U 0.5 U| 0.5 U| 05 Ul 14 U/E

RM 29 5-8 0.5 U| 05 u 0.5 Ul 05 U| 05 U] 14 U/E

RM 36 6-8 0.5 U| 05 U 0.5 U| 05 U| 05 U| 14 U/E

RM 59 7-8 0.5 U| 05 [9) 0.5 U| 05 U| 05 Ul 1 UE

RM 68 8.8 0.5 U| 05 U 0.5 Ul 05 U| 05 U] 14 U/E

‘RM 81 9-1-8 0.5 U| 05 U 0.5 U| 05 U| 05 Uy 14 U/E

RM 81 9-2-8 0.5 U| 05 U 0.5 U| 05 U| 05 . Ul 14 U/E

RM 81 9-3-S 0.5 U| 05 U 0.5 U| 05 Ul 05 Ul 14 UE

RM 88 10-S 0.5 U| 05 UE|[ 05 U| 05 Ul 05 U] 17 U/E

RM 90 1-s 0.5 u| 05 U 0.5 U| 05 U| 05 Ul u U/E

RM 95 12-8 0.5 Ul 05 U 0.5 U| 05 U| 05 U| 15 UE

RM 120 13-8 0.5 U| 05 U 0.5 U] 05 Ul 05 .Ul 14 U/E

RM 124 14-8 0.5 U| 05 U 0.5 U] 05 ‘U| 05 u| 14 U/B

RM 141 15-8 0.5 Ul 05 U 0.5 U] 05 Ul 05 U] U U/E
[Benthos Reference Values ER-L* nat** na** na** 0.5 0.5 na**
Ontario® 5.0 na** 3.0 na** 7.0 na**
NY State! na** na¥* na** na** na** na**
U.S.EPA? | na** na** na** na** na¥* na**
Wildlife Reference Values?® © na** na** na** 0.006 0.006 na**
[Human Health Reference Valuesn na** na** na¥* 0.001 0.001 na**

S = Sediment sample RM =River mile * ¥ = Value detected below nominal detection limit.

.U = Compound was not detected, The value given is the lower quantification limit, 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) for the adverse effects on benthic organisms. .

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

¢ Reference values are from the New York State draft sediment criteria (Newel] and Sinnott 1993) for the p of benthic o

¢ Reference values are from the U.S. EPA draft sediment criteria (1991). .

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

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

Note: Shaded areas indicate those d ions that ded the lowest app
orwildlife. Reference values for potential effects on human health are provided for comparison as well.

£

priate level for p ial adverse effects on benthic organisms
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TABLE C-7. PESTICIDES AND PCBs IN SEDIMENTS

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 3 of 6)

Endosulfan I Endosulfan II Endosulfan Sulfate Heptachlor Heptachlor Epoxide  |Methoxychlor
Norm.* Neorm. * Norm.* Norm.* Norm.* Norm.*
River Sample Cone.  Cone. | Cone.  Cone. Cone.  Conc. Cone.  Cone. Conc.  Cone. Conc. Conc.
Mile Number | (ug/ke) (eelz ©) | (ugfke) (uale ©) | (ealke) (sg/e C) (pglke) (ue/gC)  |(uplkp) (np/eC) (pgfke) (uplz C)
RM 14 1-S 0.5 U 1 U 1 UE| 05 Ul 05 U 5 U
RM 21 2-8 0.5 U 1 u 1 U 0.5 Ul 05 U 5 U
RM 23 3-8 0.5 U 1 u 1 U 0.5 Uy 05 1Y 5 U
RM 26 4-8 0.5 Ul 1 U 1 U 0.5 Ul 0.5 u 5 Y
RM 29 58 0.5 U 1 u 1 U 0.5 Ul 05 U 5 ‘U
RM 36 6-S 0.5 U 1 U 1 18 0.5 Uf 05 U 5 U
RM 59 7-8 0.5 U 1 U 1 U | 05 Uj 0.5 u 5 19)
RM 68 8-S 0.5 U 1 U 1 U 0.5 Ul 05 U 5 1)
RM 81 9-1-8 0.5 U 1 U i U 0.5 Ul 05 U 5 U
RM 81 9-2-8 0.5 U 1 [ i U 0.5 U| 05 U 5 9]
RM 81 9-3-§ 0.5 U 1 U 1 19 0.5 Ul o5 U 5 1Y
RM 88 10-S 0.5 - U 1 U 1 UE| 05 Ul 05 U 5 U
RM 50 11-8 0.5 U 1 U I U 0.5 Ul 05 U 5 U
RM 95 12-8 0.5 U 1 U 1 - U 0.5 U| 05 U 5 U
RM 120 13-8 0.5 u 1 U 1 U 0.5 Ul 05 u 5 U
. RM 124 14-8 0.5 U 1 U 1 5] 0.5 Ul 05 U 5 U
RM 141 15-S 0.5 U 1 U 1 U 0.5 U] 0.5 U 5 U
(Benthos Reference Values ER-L* na** na** na** na** na** na**
0nta.lio° na** I'La" l'la** nal* 5 na**
NY State! 0.03 0.03. na** na** na** 0.6
U.S. EPA? na** na** na** na** na** na** :
IWildlife Reference Values? nat** na** na**- 0.03 0.03 . na**
[Human Health Reference Valuesat na*¥ na** na*® na¥# na** na**
S = Sedimertt sample RM = River mile J=Value detected below inal detection limit.

U = Compound was not detected. The value given is the lower quantification limit. 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) for the adverse effects on benthic organisms. )

¢ Ontario values are from the P t Quality Guidelines (Persaud et al. 1993) for the protection of benthic organisms.

! Refetence values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the protection of benthic organi

*# Reference values are from the U.,S, EPA draft sediment criteria (1991).

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

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

Nate: Shaded areas indicate those det. fons that ded the lowest appropriate reference level for potential adverse effects on benthic organisms
or wildlife. Reference values for potential effects on human health are provided for comparison as well. ’
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TABLE C-7. PESTICIDES AND PCBs IN SEDIMENTS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 4 of 6)

Methyl Parathion o,p'-DDE o,p"-DDD 0,p’-DDT p,p'-DDE p,p'-DDD
Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Conc. Cone. Cone. Cone. Conc.  Conc. Cone. Conc. Conc. Cone.
Mile Number ) (pg/ke) (zg/g C) (pg/kg) (ugig C) (ug/kg) (ugle C) (pgfks) (ugle C) (pelke) (ueleC) | (uel/kp) (uef/zC)
RM 14 18 15 UWE| 022 U/E | 0.30 UE| 022 U/E 1 U - U
RM 21 28 14 WE | 020 U/E| 020 UE | 020 U/E 1 U U
RM 23 3-8 14 UE| 020 U/E]| 020 U/E | 020 U/E 1 u U
RM 26 4-5 14 UE| 0.20 U/E| 020 UE| 0.20 U/E 1 U U
RM 29 58 14 UE | 020 U/E| 020 UE | 020 U/E 1 U 19
RM 36 6-S 14 UE| 020 U/E| 020 U/E| 020 U/E 1 u U
RM 59 78 11 UE | 016 . U/E| 0.16 UE | 016 UE 1 U U
RM 68 8-5 14 . UE | 020 U/E| 0.50 U/E | 020 UE| 12 006 E 0.08
RM 81 9-1-8 14 UE | 020 UE| 035 U/E| 020 . UE 1 u 002 E
RM 81 9-2-8 14 UE| 020 . UE| 020 U/E | 020 U/E 1 u 003 E
RM 81 9-3-8 14 UE| 020 U/E | 0.30 UE| 020 U/E 1 U 002 E
RM 88 10-8 17 UE| 024 UE | 0.30 UE| 024 . - UE| 09 003 E 0.08
RM %0 11-8 11 UE] 0.16 UE | 025 UE}| 016 - - -UE 1 13) 0069 E
RM 95 . 12.8 15 UE| 022 UE | 050 ‘U/E| 022 UE| 08 004 E 0.07
RM 120 13-8 14 UE| 020 U/E| 0.30 UE| 020 . U/E 1 1) 005 E
RM 124 : 14-8 14 UE| 020 U/E| 020 U/E| 020 : UE| 08 002 E 002 E
RM 141 15-8 11 UE | 016 U/E | 0.16 " UE| 016 UE| 05 005 E 010 E
[Benthos Reference Values ER-L* na** o 2 2 1 2 2
" Ontario® na** na** ) na** na** 5 g
NY State! na** 1 1 1 1 1
U.S. EPA? na** na** na** na** na** na**
Wildlife Reference Values? na** ’ 1 1 ’ 1 1 1
[Human Health Reference Valuestt na** 0.59 0.59 0.59 0.59 0.59
S = Sediment sample RM = River mile 1= Value detected below nominal detection limit.
U = Compound was not defected. The value given is the lower quantification limit. E = Estimated value based on QA evaluation.
¥ = TOC-normalized data presented only whett a compound is detected. ** = Reference level not available.

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

° Ontarjo values are from the Provincial Sediment Quality Guidelines (Persaud et al. 1993) for the protection of benthic crganisms.

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

2 Reference values 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 protection of human health (Newell and Sinnett 1993).

Note: Shaded areas indicate those d d ions that exceeded the lowest appropriate reference level for potential adverse effects on benthic organisms
or wivldlife‘ Reference values for potential effects on human health are provided for comparison as well.
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TABLE C-7. PESTICIDES AND PCBs IN SEDIMENTS

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 5 of §)

PCBs .
p.p"-DDT Toxaphene Aroclor 1242/1016  |Aroclor 1221 Aroclor 1232 Aroclor 1248
Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample | Cone. Conc. Conc.  Conc. Conc.  Conc. Conc.  Cone. Conc,  Conc. Cone, . Conc,
Mile Number | (ugfke) (upfe©)  |(upke) Gele O |Guphke) (/e O | (ke (upfg©) | (uofk) (/s C) | (egfkp) (el ©)
RM 14 1-8 1 U] 50 U 10 U 20 U 10 U 10 U
RM 21 2-8 1 U] 50 U 10 u 20 u 10 U 10 u
RM 23 3.8 1 Ul 50 u 1¢ u|l 20 U 10 u 10 U
RM 26 4-8 1 u 50 19) 10 U 20 U 10 u 10 u
RM 29 5-8 1 U 50 U 10 U 20 U 10 U 10 U
RM 36 6-S 1 U| 50 U 10 U 20 1) 10 U 10 U
RM 59 7-8 1 U| 50 ‘U] 10 Ul 20 ul 10 u| 10 u
RM 68 8-S 1 U 50 U 10 U 20 U 10 u 11 0.5
RM 81 9-1-S 1 U 50 U 10 U 26 U 10 U 10 U/E
RM 81 928 1 Ul S0 U 10 u| 20 Uj 10 u| 73 0.2
RM 81 9-3-8 0.03 50 U 10 u 20 u 10 u 10 u
RM 88 10-8 1 U 50 U 10 U 20 U 10 U 10 U
RM 90 11-8 1 U 50 U 10 u 20 u 10 U 10 U
RM 95 12-8 1 U 50 U 10 1) 20 1Y) 10 U 10 U
RM 120 13-8 1 U 50 1) 10 U 20 U 10 U 10 U
RM 124 14-8 1 R Ul 10 ul 20 Ul 10 Ul 10 U/E
RM 141 15-8 1 U 50 Ul 10 U 20 U 10 U 10 U
{Benthos Reference Values ER-L* 1 na** na** - na** na** na**
Ontario® na** na** 7 na¥* na** 30
NY Statel l l'l.a" na** na** na‘* m*#
. 'US.EPA® | na** na** na** na** na** na**
Wildlife Reference Values? H na** na** na** na** na**
Human Health Reference Valuesa - 0.59 0.01 na¥E na** na** na*k
S = Sediment sample RM = River mile J = Value detected below nominat d fimit.

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

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

* Effect Range-Low (ER-L) values from Long and Morgan (1950) for the adverse effects on benthic organistns.

° Ontario values are from the Provincial Sed Quality Guidelines (Persaud et al, 1993) for the protection of benthic erganisms.

! Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the of benthic or

% Reference values are from the U.S, EPA draft sediment criteria (1991).

3 New York State draft criteria for the 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 ions that
orwildlife, Reference values for potential effects on human health are provided for comparison as well,

ded the lowest appropriate reference level for potential adverse effects on benthic organisms
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TABLE C-7. PESTICIDES AND PCBs IN SEDIMENTS
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 (page 6 of 6)

Aroclor 1254 Aroclor 1260 Total PCBs
Norm.* Normn. * Norm.*
River Sample | Conc. Conc. Cone.  Cone. Conc.  Cone.
Mile Number | (ugfkg) (ug/e C) | (uefke) Gug/g©) | (ualip) (ugfg ©)
RM 14 1-8 10 U 10 ul 70 U
RM 21 2-8 10 u 10 Ul 70 u
RM 23 3.5 10 U 10 - Ul 70 U
RM 26 4-8 10 U 10 ul 70 u
RM 29 5-S 10 U 10 ul 70 U
RM 36 6-S 10 u 10 Ul 70 U
RM 59 7S 10 Ul 10’ u| 70 ¥]
RM 68 8-S 10 u 10 Ul 11
RM 81 9-1-8 10 U 10 u| 70
RM 81 9-2-5° 10 U 10 u| 73
RM 81 9-3.§ 10 U 10 Ul 70 U
, RM 88 10-8 10 U 10 Ul 70 U
RM 90 11-8 10 U 10 Ul 70 %)
RM 95 - 12-8 10 U 10 u| 70 4]
RM 120 13-8 10 13 10 Ul 70 1Y)
RM 124 14-8 10 u 10 Ul 7 u
RM. 141 15-S 10 U 10 Ul 70 19)
enthos Reference Values ER-L* na** na** 50
Ontario® 60 5 70
NY State! na** na** 1.4
U.S. Epa? na** na** na**
[Wildlife Reference Values? na** na** 0.0008
|[Human Health Reference Valuest na*¥ na** ' na**
8 = Sediment sample RM = River mile J = Value detected below nominal detection limit.
U = Compourid was not detected. The value given is the lower quantification limit. 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 (1950) for the adverse effects on benthic erganisms.
° Ontario values are from the Provincial Sediment Quality Guidelines (Persaud et al. 1993) for the p jon of benthic or

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

# Reference values are from the U.S. EPA draft sediment criteria (1991).

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

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

Note: Shaded areas indicate those d d trations that ded the lowest appropriate reference level for potential adverse effects on benthic organisms
or wildlife. Reference values for potential effects on human health are provided for comparison as well.
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TABLE C-8. DIOXINS AND FURANS IN SEDIMENT (page 1 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

DIOXINS )
[2378-TCDD 12378-PeCDD 123478-HxCDD 123678-HxCDD’ 123789-HxCDD 1234678-HpCDD
TOC TOC TOC TOC TOC TOC
Norm.* . Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone,  Cone. Conc.  Cone. Cone. Cone. Cone.  Cone. Conc. Conc. Cone.  Cone.
Mile Number __ [(ag/kg) (nglgC) (ng’ke) (nglg C) (ng/ke) (nglg C (ngfke) (ng/g C) (nglkg) (nglg C) (ng/ke) (ng/e C)
RM 14 1-s 0.6 U/E| 1.0 U/E| 1.2 U/E| 1.7 U/E| 1.5 U/E| 0.9 U/E
RM 21 2-S 04 URE!] 05 U/E| 0.5 U/E| 0.8 U/E| 0.6 U/E] 3.3 U/E|
- RM 23 3.8 03 U/E| 0.5 U/E| 08 U/E| 0.8 U/E| 09 U/E] 1.8 U/E|
RM 26 4-§ 0.4 U/E}l 0.6 U/E| 1.6 UE| 241 UE] 21 U/E} 2.7 U/E|
RM 29 58 . 0.7 U/E[ 0.8 U/E( 0.9 U/E 13 U/} 1.2 U/R| 45 U/E|
RM 36 6-S 0.3 - UE| 11 UE| 04 U/E| 07 UE| 05 - U/E| 2.3 U/E]
RM 59 7S 14 U/E| 0.9 ’ U/E| 08 U/B 1.4 U/E| 1.0 U/B| 4.7 U/E|
RM 68 8-S 0.6 U/E| 0.8 U/E| 05 U/E| 1.0 U/E| 0.6 U/El 1.9 : U/E]
RM 81 9-1-§ 0.7 U/E| 1.1 U/E| 19 umE| 3.1 U/R| 2.4 U/E| 2.9 U/E|
RM 81 9-2-5 1.0 U/E| 09 UE| 1.5 UE| 1.7 UE| 19 uiE| 102 " U/E
RM 81 9-3-S 0.8 - U/E| 0.8 U/E| 1.0 U/E| 1.7 U/E| 13 U/E| 4.9 U/E|
RM 88 10-S 0.7 U/E| 0.4 U/E] 0.6 U/E 0.9 U/E| 0.7 U/E| 5.0 02
RM 90 11-S 0.4 U/E| 0.6 U/E|l 11 U/E] 14 U/E|l 13 U/E| 69 U/E|
RM 95 12-8 - 0.4 U/E| 1.0 U/E| 08 U/E] 1.1 U/E| 1.0 U/E| 35 U/E|
RM 120 13-8 0.5 U/E| 0.7 U/E| 07 U/E] 1.1 U/E| 09 U/E| 3.1 U/E|
RM 124 14-8 0.4 ' U/E| 0.9 . UE| 12 - U/E} 18 U/E| 15 U/E| 3.3 U/E
RM 141 15-S 0.4 U/E| 0.8 U/E| 06 U/E 1.1 U/E| 0.8 U/E| 4.3 U/E
enthos Reference Values® na % na ¥* ¢ na *% . na ¥% { na ** na ¥*
Efﬂdlifc Reference Values® 0.2 na ¥ na ** na ¥* na *¥ na ¥*
uman Health Reference Values! 10 na ¥¥ na ¥* na ¥¥ na ** na, ¥*

§ = Sediment sample

RM = River mile

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

E = Estimated value. )

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

* = TOC-normalized value only given when a compound js detected,

** = Sediment criteria for New Yoork state 1993 (draft) not available.

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

! New York State draft criteria for the protection of human health (Newell and Sinnott 1593),

* Touicity Equivalency Concentrations calculated using Barnes et al. (1989).

* Toxicity Equivalency C ation calculati that the ion for und d compounds is equal to half'the lower detection limit.

2 Toxicity Equivalency Ci ion calculations that the concentration for undetected compounds is equal to zero.
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TABLE C-8. 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
TOC TOC TOC TOC TOC TOC
Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc.  Conc. Conc,  Cone. Conc,  Cone. Cone.  Cone. Conc.  Cone. Cone.  Cone.
Mile Number (ng/kg) (ngl/g C) (nglkg) (ng/g C) (ng/ke) (ng/g C) (ng/kg) (ng/g C) (ng/ke) (nglg C) (ng/kg) (nglg C}
RM 14 1-8 132 0.6 0.6 U/E| 1.0 U/E| 1.0 U/E| 21 U/E; 1.9 U/E
RM 21 2-8 17 WE] 0.6 U/E| 03 U/E| 03 U/E| 0.8 U/E: 0.7 U/E
RM 23 3-8 4.5 - U/E] 0.6 U/E! 0.4 U/E| 04 U/E| 09 U/Ej 0.9 U/E
RM 26 4-S 104 0.7 0.6 U/E[| 0.6 U/E| 05 U/E| 09 U/E| 0.8 U/E|
RM 29 58 11.9 0.8 1.1 U/E} 0.7 U/E| o5 U/E| 1.1 U/E] 1.0 U/E
RM 36 6S 6.9 U/E}] 0.6 U/E| 0.6 U/E| 05 U/E| 1.0 U/E; 1.0 U/E
RM 59 75 15.2 1.4 1.3 U/E| 1.1 U/B| 1.3 U/E| 11 U/E} 1.1 U/E
RM 68 8-8 74 U/E} 095 U/E| 08 U/E| 08 U/E| 1.0 U/E| 09 U/Bl
RM 81 9-1-8 8.0 U/E} 0.7 U/E| 05 U/E| 0.6 U/E| 1.4 UE| 1.3 U/E|
RM 81 928 53.4 U/B{ 1.8 U/E| 1.1 UE| 12 U/R| 1.6 UE; 14 U/E
RM 81 9-3-8 19.5 U/B] 1.0 U/E| 0.6 U/E| 0.7 U/E| 11 U/E[ 1.1 U/E|
RM 88 10-8 525 2.0 0.6 U/E| 0.6 U/E| 0.6 U/E| 1.2 U/E| 1.1 U/E|
RM 90 11-8 469 UB| 0.7 U/E| 0.4 U/E| 05 U/E 1 UE| 11 U/E
RM 95 12-8 9.7 U/E| 09 U/E| 0.6 U/E| 0.6 U/E| 1.5 UE| 1.4 U/E
RM 120 13-8 8.0 U/E| 1.0 U/E|. 0.9 U/E| 1.0 U/E| 1.3 UE| 1.1 U/E
RM 124 14-5 12.7 0.3 E 0.9 U/E| 0.7 U/E|l 0.7 U/E| 1.3 U/E| 1.2 U/E
RM 141 15-8 34.7 3.7 E 09 U/E| 038 U/EB| 1.0 "U/B| 1.5 Um| 1.5 U/E|
enthos Reference Values® na ** na ** na ¥¥ na ¥* na ** na **
E/ildlifc Reference Values® na ¥* na ** na ¥* na ** na **¥ na **
uman Health Reference Values! na ¥* . ng ** na *% na ** na ¥* na ¥
§ = Sediment sample
RM = River mile
U= Compound was not detected. The value given is the lower quantification Jimit,
E = Estimated value.
U/B = Compound was not detected due to blank contamination.
* = TOC-normalized value only given when a compound is detected.
** = Sediment criterja for New York state 1993 (drafl) not available,
* Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the protection of benthic organi

° New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).
* New York State draft criteria for the protection of human health (Newell and Sinnott 1993),
2 Toxicity Equivalency Concenirations calculated using Barnes et al, (1989).

3 Taxicity Equivalency C

ion

that the

ion for undetected

fon

datantad

o Toxicity Equivalency C

that the

for

comp

ds is equal to zero.

ds is equal to half the lower detection limit.
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» TABLE C-8. DIOXINS AND FURANS IN SEDIMENT (page 3 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

[FURANS {cont.)

123789-HxCDF 234678-HxCDF 1234678-HpCDF 1234789-HpCDF OCDF
TOC TOC TOC TOC TOC
Norm.* * Norm.* Norm.* Norm.* Norm.*
River Sample Conc. " Cone, Conc.  Conc. Conc. Conc. Conc.  Cone. Conc.  Conc.
Mile Nurmber (ng/kg) (nglg ©) {ngfks) (ng/g C) (nglkg) (ng/z C) (nglkg) (ng/g C) (ng/ke) (nglg C)
RM 14 1-8, 2.7 U/E} 2.3 U/E| 7.1 U/E| 1.9 U/E| 3.5 :

RM 21 2-8 1.0 U/E| 0.8 U/E| 0S5 U/E| 0.7 U/E| 0.6
RM 23 3-8 1.2 U/E| 1.0 U/E| 08 U/E|l 1.0 U/E| 04
RM 26 4-5 1.2 U/E} 09 U/E| 13 Um;. 1.7 G/E| 1.t
RM 29 5-S 1.5 U/E| 1.2 U/E| 13 U/E} 19 U/E| 1.6
RM 36 6-S 1.3 UE| 1.2 U/E| 09 U/E} 12 U/E| 05
. RM 59 7-5 1.5 U/E| 13 U/E| 15 U/E} 2.1 U/E| 1.7
RM 68 8-5 1.5 U/E| 1.1 U/E| 0.9 U/E 1.2 U/E| 09
RM 81 9-1-8 1.8 U/E| 1.5 U/E| 11 U/E| 1.5 G/E| 0.7
RM 81 92§ 1.6 U/E| 1.5 U/E| 2.1 U/E| 2.8 U/E| 43
RM 81 9-3-8 1.8 U/E| 13 U/E| 1.5 U/E| 23 U/E| 24
RM 88 10-S 2.1 U/E| 13 U/E| 22 U/E| 3.0 U/E| 17
RM 90 11-8 1.7 U/E| 1.2 U/E, 1.9 U/E| 03 U/E] 4.0
RM 95 12-S 1.9 U/E| 1.6 U/E] 1.1 UE| 1.6 U/E] 1.0
RM 120 13-8 1.6 U/E| 13 U/E] L.t U/E| 19 U/E| 1.1
RM 124 14-8 2.2 U/E| 1.8 U/E}] 1.1 U/E| 1.9 U/E] 16
RM 141 15-8 2.2 U/E| 1.8 U/E| 1.5 U/E| 2.2 U/E] 3.5

enthos Reference Values® na ** na ** na *¥ na ** na ¥¥

E’ﬂdﬁfe Reference Values® na ** na ** na ** na na **

uman Health Reference Values! na ** na ** na ** na ¥* na *¥*

8 = Sediment sampie
RM = River mile

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

E = Estimated value.

U/B = Componnd was not detecied due to blank contamination.
* = TOC-normalized value only given when & compound is detected.
** = Sediment criteria for New York state 1993 (draft) not available.

* Reference values are from the New York State draft sediment criteria (Newell and Sinnott 1993) for the protecti

@ New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993).
+ New York State draft criteria for the protection of human health (Newel! and Sinnott 1993),

2 Toxicity Equivalency Concentrations calculated using Barnes et al. (1989),
3 Toxicity Equivalency Concentration calculations

that the

dedacted

ion for

of benthic

p

A

a Toxicity Equivalency C

that the

tration for

3

is equal to zero.

ds is equal fo half the lower detection limit.
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TABLE C-8. DIOXINS AND FURANS IN SEDIMENT (page 4 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

2,3,7,8-TCDD Toxicity Equivalency Concentrations?
] . TOC TOC
TECs? Norm. TECsx Norm.
River Sample R TECs® TECst
Mile Number (ng/kg‘) (pg/g C) (ng/ké) (ngig 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 3-8 0.7621 0.00006 0 0
RM 26 4-S 1.0395 0.00007 0.0104 0.0000007
RM 29 58 1.2087 0.00008 - 0.0119 0.06000008
RM 36 6-S 0.9257 0.00003 o 0
RM 59 7S 1.8101 0.00016 0.0152 0.0000014
RM 68 8-S 1.1192 0.00005 0 0
RM 81 . 9-1-8 1.5244 0.00005 0 0
-RM 81 9-2-§ 1.8069 © 0.060006 0 0
RM 81 938 1.3595 0.00004 0 0
RM 88 10-S 1.1694 0,00004 0.1025 0.0000039
RM 90 11-8 1.0360 0.00016 0 0
RM 95 128 11614 = 0.00006 0 ]
RM 120 13-8 1.1826 0.00008 0 0
RM 124 © 148 1.2575 0.00003 0.0127 0.0000003
RM 141 15-S ' 1.2665 0.00013 0.0347 0.0000037
enthos Reference Values? {na** na**
Elildlifc Reference Values® 0,06002° 0.0002
pman Health Reference Values? 0.01 0.01

8 = Sediment sample

RM = River mile i

U = Compound was not detected, The value given is the 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 from the New York State draft sediment critetia (Newell and Sinnott 1993) for the protection of benthic organisms.
¢ New York State draft criteria for the protection of wildlife (Newell and Sinnott 1993). -

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

2 Toxicity Equivalency Concentrations calculated using Bames et al. (1989). :

3 Toxicity Equivalency C i Iculati that the ation for und d compounds is equal to half the lower detection limit.

& Toxicity Equivalency Congenteation calculati that the ation for undetected ds is cqual to zero.
ency P e




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

POLY-BUTYL TINS
n-Butyltin trichloride di-n-Butyltin dichloride tri-n-Butyltin chloride
TOC TOC TOC
Normn. * Norm. * Norm.
River Sample Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pg Sn/kg) (ug Sn/g C) (eg Sn/kg) (pg Sn/g C) (ug Sn/kg) (ug Sn/g C)
RM 14 1-S 7.2 0.8 P 2.6 U 3.2 U
RM 21 2-8 1.7 U 2.6 u 4.0 0.2 P
RM 23 3-8 8.5 0.7 7.2 0.6 13.6 1.0
RM 26 4-8 8.1 0.5 6.6 0.4 r 12.8 0.9 P
RM 29 5§ 14.5 1.0 12.4 0.8 34.4 2.3
RM 36 6-S 6.8 0.2 2.6 U 6.4 0.2
RM 59 7-8 5.1 0.5 2.6 u 3.2 ‘U
RM 68 8-S 34 U/B 4.6 0.2 7.2 0.3
RM 81 9-1-8 1.7 2.6 U 3.2 U
RM 81 9-2-8 1.7 2.6 U 3.2 U
RM 81 9-3-8 1.7 2.6 U 72 0.2 '
RM 88 10-8 3.0 U/B/E 2.6 U/B 4.8 0.2 E
RM 90 11-8 1.7 U 2.6 19) 4.0 0.6
RM 95 12-8 1.7 u 2.6 U 6.4 0.4 P
RM 120 13-8 1.7 U 2.6 1) 2.4 0.2 P
RM 124 14-S 1.7 U 2.6 u 3.2 U
RM 141 15-§ 1.7 U 2.6 1) 4.8 0.5
Effects-based Reference Levels na ¥* na ** na *¥

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

S = Sediment sample.

U = Compound was niot 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.

E = Estimated value.
RM = River mile.

* TOC-normalized data given when compound is detected.
*¢ Tffects-based reference level not available.

C-2:
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TABLE C-10. RADIONUCLIDES IN SEDIMENT
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

1:0I-D

RADIONUCLIDES

River Sample Plutonium 239/240 Plutonium 238 Americium 241 Cobalt 60 Cesium 137 Europivm 152 |Europium 154 |Europium 155

Mile - Number | (pCi/g) error LLD [(pCilg) _ emor LLD | (pCilg) cror LLD {@Cifg) _cmor LLD| (pCifg) _emor  LLD| (pCi/g) LLD|(pCi/g) LLD | (pCi/g) LLD
RM14] LS | 0.007 __ +0.006 0.005] 0.001 U +0.00L 0.014] -0.003 U #0.007 0.012] U ______ 002] 0.070 +0.010 0.02] U 020] U 020 U 005
RM 21 2-8 0.004 40.004 0.004 |-0.001 U +0.004 0.009| 0.000 U +0.006 0.013| U 0.02| 0.053 10.008 0.02{ U 0.20 U 020 U 0.05
RM 23 3-8 0.001 40.003 0.004 [-0.001 U +0.004 0.008| -0.002 U $0.010 0.018) U 0.02{ 0.065 10.009 0.02 U 0.20 U 0.20 ‘U 0.05
RM 26 4-S 0.004 +0.004 0.003 |-0.001 U 40,005 0.010( -0.010 U £0.010 0.02| U 0.02| 0.083 +0.0106 0.02| U 0.20 19) 0.20 U 0.05
RM 29 5-5 0.003 +0.003 0.003 ;| 0.000 U +0.004 0.008| 0.000 U +0.008 0.016| U 0.02| 0.078 10.010 0.02 U 0.20 U 0.20 U 0.0_5'
RM36| 68 0.009 +0.005 0.005{ 0.002 U 30.006 0.010| -0.003 U ZF0.007 0.013| U 0.02| 0110 +0.010 0.02| U 0.20 U 0.20 19) 0.05
RM 59 7-S 0.001 +0.003 0.0041-0.001 U +0.004 0.008] -0.008 U +0.006 0.012f 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 1+0.006 0.011; 0.003 U 0.010 0.016]0.022 10.008 0.02| 0,155 F0.016 0.02| U 020 U 0.20 U 0.05
RM 81| 9-1-s | 0.007 +0.004 0.004|-0.002 U 40004 0.009{ -0.006 U +0.005 0.011; U 0.02| 0.164 F0.015 0.02| U 0.20 u 0.20 U 0.05
RM 81| 9%-2-8 | 0.003 . +0.003 0.004 | 0.001 U +0.004 0.007| 0.0603 U +0.011 0.019] U +0.02| 0.174 40015 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 0019| U 0.02] 0.165 +0.014 0.02 U 0.20] U 0.20 19) 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 020 U 0.20 U 0.05
RM 50 11-8 0.001 +0.002 0.003 | -0.001 U';t0.00S 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-S8 0.010 +0.005 0,003 |-0.001 U 40.004 0.009(-0.008 U +0.008 0.015| U 0.02{ 0.176 +0.015 0.02 u 020 U 0.20 U 0.05
RM 120| 13-S 0.002 +0.003 0.004 [ -0.004 U +40.004 0.008]| -0.002 U j;O'.OIZ 0.021| U 0.02] 0.682 +0.010 0.02 u 0.20 u 0.20 U 0.05
RM 124| 14-S 0.003 $0.004 0.005 | -0.001 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 020 U 0.20 U 0.05
RM 141| 15-S | 0.005 +0.007 0.009 | 0.002 U +0.006 0.012{ 0.069 +0.028 0.026] 0.019 +0.005 0.02] 0.143 +0.013 002] U o020 U 0.20 U 0.05
RM 141{15-S-1R! 0.006 U +0.013 0.026

RM 141} 15-5-2R! -0.001 U £0.013 0.024

ffects-Based na¥ na* na¥* na¥ na¥ na¥ na¥ na¥
Eefercncc 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 lmit.

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 COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

Number of Average Minimum  Maximum
River Sample Individuals in  Percont Weight Weight Weight
Mile Number Latitude Longitude Composite Lipid  (grams)  (grams) {grams)
RM 21 2-CF | 46° 10' 36.7" | 123° 41’ 59.4" 15 1.6 590 | 299 91.4
RM 23 3-CF ] 46° 10' 29.4" | 123° 39" 53.5" 19 2.0 923 19.2 85.3
RM 26 4-CF | 46°12' 00.7" | 123° 35" 11.3" 15 1.8 56.6 28.0 98.9
RM 29 5-CF {46° 13'25.6" | 1239 33' 07.0" 21 0.8 39.3 16.8 95.9
RM 36 6-CF | 46° 13'28.3" | 123° 24' 04.4" 13 1.0 323 5.6 100.0
RM 59 7-CF | 46°10'11.3" ] 123° 04’ 14.3" 15 0.8 33.0 16.1 51.1
RM 68 8-CF ] 46°03'28.1" | 122° 52' 05.8" 13 1.0 | 394 5.0 93.5
RM 81 9-CF | 45°56' 14,2" | 122° 47" 12.1" 15 1.2 33.5 142 64.3
RM 88 10-CF | 45° 49' 35.8" | 122° 49’ 56.0" 15 0.6 573 21.3 117.8
RM 90 11-CF | 45° 49" 29.6" | 122° 45' 31.2" 15 1.8 92.1 48.3 137.7
RM 95 12-.CF | 45° 44’ 25.6" | 122° 46’ 22.4" 12 2.0 43.2 14.6 79.2
RM 120 | 13-1-CF | 45° 34’ 42.4" | 122° 25" 16.1" 13 2.0 58.3 9.9 114.0
RM 120 | 13-2-CF | 45° 34" 42.4" | 122° 25' 16.1" 13 1.4 59.0 32.9 115.8
RM 120 | 13-3-CF | 45° 34’ 42.4" | 122° 25' 16.1" 13 1.4 50.4 18.5 86.9
RM 124 | 14-CF | 45°32' 50.8" | 122° 20' 21.6" 8 2.2 47.1 21.8 77.4

D-1:1




TABLE D-2. METALS IN CRAYFISH WHOLE-BODY COMPOSITES ,
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

IMETALS ]
Antimony  |Arsenic Barium  |Cadmium {Chromium |Copper Lead Mercury Nickel Selenium Silver Zine
River Sample. Conc. Cone. Conc. Cone. Conc. Cone. Cone. Cone. Conc. Cone. Cene. Cone.
Mile Number (mg/kg) (mg/kg_) (mg/kg) (mg’ké,) (mglkg) (mg/kg) (mg/kg) (mglkhg) (mglkg)_ (mg/kg) (mglkg_) (mg/k_;g_)-__ :
RM 21 2-CF 0.012 0036 U/E| 315 0.047 0.079 E| 293 0148 E | 0.065 0.56 0045 E | 0.103 1323 E
RM 23 3-CF 0012 U} 0036 UE| 31.0 0.043 0.055. 31.1 0108 E | 0.049 U/B} 0.83 0036 U/E| 0057 E| 285 E
RM 26 4-CF 0012 U} 0036 U | 385 0.037 0.056 21.8 0145 E | 0.029 0.10 U] 0.036 U/E| 0.070 30.2 E
RM 29 5-CF 0011 Ujo0033 U 8.5 0.029 0.035 20.9 0174 E | 0.048 0.24 0.033 U/E| 0.062 314 E
RM 36 6-CF 0.012 U[ 0036 U | 312 0.027 0.089 223 0.113 E | 0.044 010 Uj 0036 U | 0028 E| 355 E
RM 59 7-CF 0.012 U[ 0036 U | 472 0.038 0.089 24.2 - 009 E | 0045 U/B| 1.33 0036 U | 0.018 339 E
RM 68 8-CF 0.012 U| 0035 U | 356 0.0004 U | 0.088 14.9 0174 E | 0.081 0.29 0035 U joo4 U| 319 E
RM 81 9-CF 0.015 U| 0046 U | 244 | 0,042 0.095 18.5 0,168 E | 0.055 ‘| 0.64 E| 0046 U | 0.043 E|. 833 E
RM 88 10-CF 0.015 0.036 36.9 0.027 0,093 15.9 0124 E | 0.039 0.36 0047 E | 0.057 36 E
RM %0 11-CF 0.012 'U| 0.036 U/E]| 1L1 0.021 0.077 24.7 0.048 U/B | 0.029 1.23 0.036 U/E; 0.025 378 E
RM 95 12-CF 0012 U|[ 0036 U | 335 0,053 0.090 218 0.163 E | 0.032 0.68 0.036 U/E| 0.091 352 E
RM 120 13-1-CF 0.014 0035 U/E| 35 0.026 0.063 20.0 0114 E | 0.045 0.69 0.035 U/E| 0.035 312 E
RM 120 13-2-CF 0.018 0038 U/E| 323 0.030 0.066 18.1 0.141  E | 0.050 0.40 0038 U/E| 0035 E| 246 E
RM 120 13-3-CF 0.013 0.035 U/E| 29.0 0.033 . 0.074 20.1 0148 E | 0.034 0.53 0.035 U/E| 0.053 314 E
RM 124 14-CF 0.017 0.036 U/E| 27.6 0.051 0.063 21.8 0444 E | 0.052 0.46 0.044 E | 0.054 557 E
.U HWildlife Reference Value! na* na¥ na* na* na* na* na¥ na* | na* na¥ na¥ na*
N
. Note: All concentrations are reported on a wet weight basis.
CF = Crayfish sample
RM = River mile
U = Compound was und ed. Value given is the lower quantification limit.
E = Estimated value N

U/B = Undetected due to blank contamination.
* = Reference value-not availible. )
! Wildlife reference value from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 1 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

- JPHENOLS
Phenol 2-Methylphenol 4-Methylphenol 2,4-Dimethylphenol Pentachlorophenol
Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone, Conc. Cone. Conc. Conc. Conc, Conc. Conc. Cone. Conc.
Mile Number |(ug/ks) (ng/g lipid) (pefkg)  (pglg lipid) (ug/kg)  (uglg lipid) . (zg/kg)  (pg/g lipid) (g/kg) _(uglg lipid)
"RM 21 2-CF 94 U 94 U 94 Ul 9% U| 470 . U
RM 23 3-CF 94 u 94 U 94 U 94 Ul 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 7CF 240 300 99 U 99 u 99 Ul 500 U
RM 68 8.CF 99 U 99 U 99 U 929 Ul 500 U
RM 81 9-CF 130 10.8 96 u 56 4.7 JM 96 Ul 480 u
RM 88 10-CF 100 16.7 93 U 93 U 93 U| 460 u
RM %0 11-CF 98 U 98 u 98 U 98 U| 49 U
RM 95 12CF 95 U 95 U 95 U 95 U| 470 u
RM 120 13-1CF 99 Ul 9 U 99 U 99 Ul 4% u
RM 120 13-2-CF 98 U| 98 U 98 U 98 Ul 490 U
RM 120 13-3-CF 98 U 98 u 98 U 98 U| 4% U
RM 124 14-CF 99 U 99 u 99 U 99 Uu| 500 U
[Wildlife Reference Level! na *¥* na ¥* na ¥* na ¥* na **

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish .sample
RM = River mil¢

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 kevel not available,
! Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 2 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 '

PHENOLS (cont.) .
2-Chlorophenol 2,4-Dichlorophenol 4-Chloro-3-methylphenol 2,4-Dinitrophenol 2-Nitrophenol
Norm.* Norm.* Norm.* Norm.* Norm.*

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

Mile Number | (upfkp) (kg/g lipid) (zefkg) (pg/g lipid) (ngfkg)  (wgfelipid) | (uglke) (nglg lipid) {ugfkg) (eplg lipid)
RM 21 2-CF 94 U| 280 U 190 U| 470 U| 470 ]
RM 23 3-CF 94 U| 280 U 150 U| 470 U| 470 u
RM 26 4-CF 94 U| 280 19 190 U| 470 U| 470 U
RM 29 5-CF 94 U| 280 Ul - 1% U| 470 U| 470 u
RM 36 6-CF 96 Ul 2% U 190 U| 480 U| 480 U
RM 59 7-CF 99 U| 300 u 200 U| 500 Ui 500 U
RM 68 8-CF 99 U| 300 5] 200 U| 500 Uj 500 U
RM 81 9-CF 96 Ul 290 U 150 U] 480 U{ 480 U
RM 88 - 10-CF 93 U| 280 U 190 U| 460 U] - 460 u
RM 90 11-CF 98 U| 2% U 200 U| 4% U| 490 U
RM 95 12CF 95 U| 280 U 190 Ul 470 U| 470 u
RM 120 13-1-CF 99 Ul 300 U 200 Ui 4% Ul 450 U
RM 120 13-2-CF 98 Ul 2% U 200 U| 490 Uj 4% U
RM 120 13-3-CF 98 Ul 290 U 200 Ul 4% Ul 4% U
RM 124 14-CF 99 U} 300 U 200 Uy 500 Ul 500 U

[Wildlife Reference Level! na ** © na ** na *¥ na ** na *¥

Note: All concentrations are reposted on a wet weight basis.

CF = Crayfish sample
RM = River mile

U = Compound was not detected. Value given is the lower quantification limit,

I = 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 compour;d is detected.
% = Wildlife reference level not available.
1 Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 3 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

[PHENOLS (cont.) |HALOGENATED ETHERS
4-Nitrophenol 2.4,5-Trichlorophenol 2,4,6-Trichlorophenol 4,6-Dinitro-2-methylphenol bis(2-Chloroethylether
Nomm.* Norm.* Norm.* Norm.* Nerm.*
River Sample Conc. Conc. Cone. Cene. Cone, Conc. Cone. Conc. Conc. Cone.
Mile Number | (ug/kg) (ug/g lipid) (ugfkg)  (ug/glipid) (uglkg) (pg/g lipid) (ug/kg)  (ugle lipid) (pg/kg)  (uglg lipid)
RM 21 2-CF 470 u 470 [3] 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
RM29 5-CF 470 U 470 U 470 U 940 U 94 u
RM 36 6.CF 480 u 480 9] 480 U 960 U 96 U
RM 59 7-CF 500 U 500 U 500 U 990 9] 99 U
RM 68 8-CF - 500 u 500 9] 500 u 990 U 99 U
RM 81 9-CF 430 U 480 9] 480 U 960 U 96 U
RM 88 10-CF 460 U 460 9] 460 U 930 U 93 U
"RM 50 11-CF 490 U 450 U 490 U 980 U 98 u
RM 95 12CF 470 u 470 9] 470 1) 950 u 95 U
RM 120 13-1-CF - 490 u 450 9] 450 U 990 U 99 U
RM 120 13-2-CF 490 U 4390 U 450 U 980 5] 98 9]
RM 120 13-3-CF 490 U 450 U 490 U 980 9] 98 U
RM 124 14-CF 500 U 500 U 500 u 990 U 99 LU
Wildlife Reference Level! na ¥* na ¥ na ** na ¥* na **

Note: All coneentrations 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 prcs;ented only when 2 compound is detected.
** = Wildlife reference level not available.
1 Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife,
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TABLE D-3, SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 4 of 13)

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

JHALOGENATED ETHERS (cont.)

bis(2-Chlorocthoxy)methane 4-Bromophenyl-phenylether 4-Chlorophenyl-phenylether 2,2"-Oxybis(1-chloropropane)
Norm.* Norm.* Norm.* Norm.*
- River Sample Cone. Conc. Conc. Conc. Cone. Conc, Conc, Cone,
Mile Number (ug/kg) _ (ug/g lipid) (eg/kg)  {(uglg lipid) (eg/ke) (u2/g lipid) (pe/kg) (x2/g 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
RM 59 7-CF 99 U 99 - U 99 U 99 U
RM 68 8-CF 99 U 99 u 99 U 99 U
RM 81 S-CF 96 U 96 U 96 u 96 U
RM 88 10-CF 93 u 93 u 93 U 93 U
RM 50 11-CF 98 u 98 u 98 U 98 U
RM 95 12-CF 95 U 95 U 95 U 95 U
RM 120 13-1CF 99 U 99 U 99 U 99 U
RM 120 13-2-.CF 98 u 98 U 98 U 98 U
. RM 120 13-3-CF 98 U 98 u 98 U 98 u
RM 124 14-CF 99 U 99 U 99 U 99 10)
IWildlife Reference Level! 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,
} = 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.
t 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

. Sea

[NITROAROMATICS
2,4-Dinitrotoluene 2,6-Dinitrotoluene Nitrobenzene 2-Nitroaniline 3-Nitroaniline
Norm.* ] Nomm.* Norm.* Norm.* Norm.*

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

Mile _Number | (ug/kg) (ug/glipid) - | (up/ke) (wg/p lipid) (ngfke) (uslslipid) (ee/kg) (ugfg lipid) {uglkg) (pa/s lipid)
RM 21 2CF 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 Ul 470 U| 470 u
RM 29 5-CF 470 U| 470 18 94 Ul 470 U| 470 u
RM 36 6-CF 480 U| 480 U 96 U] 480 U| 480 u
RM 59 7CF 500 U| 500 U 99 U| 500 U| 500 u
RM 63 8-CF 500 U| 500 u 99 U| 500 Uj 500 u
RM 81 9-CF 480 U| 480 U 9% U{ 480 U| 480 U
RM 88 10CF 460 U| 460 U 93 U| 460 Ul 460 U
RM 50 11-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| 4% U 99 U| 4% Ul 490 U
RM 120 13-2-CF 490 u| 490 U 98 U| 4% u| 490 U
RM 120 13-3-CF 490 U| 4% u 98 U| 4% U| 490 u
RM 124 14-CF 500 U| 500 U 99 U| 500 Ul 500 U

[Wildlife Reference Level! na ** na ** na ¥* na *¥ na *¥

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish sample
RM = River mile
Uu=2C d was not d

d

M = Value detected with low spectral match parameters.
U/B = Undetectéd due to blank contamination.

E = Estimated value.

Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.

* = Lipid-normalized value presented only when a compound is detected.
** = Wildlife reference level not available.
1 wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 6 of 13)

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

NITROAROMATICS (cont.) JPOLYNUCLEAR AROMATIC HYDROCARBONS
4-Nitroaniline ‘Acenaphthene Acenaphthylene Anthracene iBenzo(a)anthracene
Norm.* Nomm.#* Norm.* Norm.* Norm.*

River Sample Conc. Conc. Conc. Cone. - Conec. . Cone. Cone. Cone. Cone. Cone.

Mile Number | (pg/kg)  (ug/g lipid) (pgfke) pglg lipid) gfke) (ngfe lipid) (wafkg)  (ke/e lipid) (uglkg)  (ug/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 Ul|l. 94 9] 9.4 U 9.4 U
RM 26 4-CF 470 U 9.4 U 9.4 U 9.4 U 5.4 U
RM 29 5-CF 470 u 94 u 9.4 U 9.4 U 9.4 U
RM 36 6-CF 480 9] 9.6 U]l 96 U 9.6 U 9.6 U
RM 59 7CF 500 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 68 8-CF 500 U 73 0.7 J 9.9 U 9.9 U 9.9 U
RM 8] 9-CF 480 U 9.6 U 9.6 9] 9.6 U 9.6 U
RM 88 10-CF 460 U 53 Ul 93 U 9.3 ] 93 U
RM 90 11-CF 490 U 9.8 u 9.8 U 9.8 U 98 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 9.8 u
RM 120 13-3-CF 490 U 9.8 U 9.8 U 9.8 u 9.8 19
RM 124 14-CF 500 %) 9.9 u 9.9 u 9.9 U 9.9 U

[Wildlife Reference Level! na ** 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.
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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.)

JBenzo(b,k)fluoranthene Benzo(a)pyrene Benzo(ghi)perylene Chrysene Dibenzo(a,h)anthracene
Norm.* Norm.* Norm.* Norm. ¥ * Norm.*

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

Mile Number | (ug/ke)  (ug/g pid) (uefkg)  (ue/g lipid) (ugfke) _(ug/g lipid) (ug/kg)  (uglg lipid) (uefkg)  (ug/g lipid)
RM 21 2-CF 94 U 9.4 U 9.4 u 94 u 94 i)
RM 23 3CF 94 U 9.4 u 9.4 18) 94" U 94 u
RM 26 4-CF 9.4 U 9.4 U 9.4 u 9.4 u 9.4 u
RM 29 5-CF 94 U 94 U 9.4 U 94 u 94 U
RM 36 6-CF 9.6 8] 9.6 U 9.6 U 9.6 14 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 10-CF 9.3 u 9.3 U 9.3 8} 9.3 u 93 U
RM 80 11-CF 9.8 u 9.8 U 9.8 U 9.8 %) 9.8 U
RM 95 12-CF 9.5 Ul 95 U 9.5 u 9.5 18 9.5 U
RM 120 13-1CF 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
RM 124 14-CF 9.9 1) 9.9 U 9.9 U 9.9 U 9.9 U

(Wildlife Reference Level? na ** 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 qimnliﬁcation limit.
] = 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-cating wildlife.




£-ad

TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 8of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

JPOLYNUCLEAR AROMATIC HYDROCARBONS (cont.)

Fluoranthene Fluorene Indeno(1,2,3-cd)pyrene Naphthalene Phenanthrene
Norm.* Nerm.* Norm.* Norm.* Norm.*
River Sample Conc. Cenc. Conc. Conc. Cone. Cone. Conc. Cone. Cone. Conc.
Mile Number § (up/kg) (ug/g lipid) (eg/kg)  (uglg lipid) (ugfkg)  (uglg lipid) (ug/kg) (ugg lipid) (pg/kg)  (pg/glipid)
RM 21 2-CF 9.4 U 9.4 19 9.4 ul 47 U/B 94 U
RM 23 3-CF 11.0 U 9.4 U 9.4 uy 15 U/B 9.4 U
RM 26 4CF 94 Ul 94 Ul 94 U| 15.0 0.3 9.4 i]
RM 29 5-CF 9.4 U 9.4 U 9.4 Ul 17.0 2.1 9.4 U
RM 36 6-CF 5.6 U 9.6 U 9.6 Ul 13.0 1.3 9.6 uff -
RM 59 7-CF 9.9 U 9.9 U 9.9 U] 69 UB, 9.9 U
RM 68 8CF 9.9 U] 53 0.5 J 9.9 Ul 64 U/B 7.7 0.8 J
RM 81 9-CF 5.6 u 9.6 U 9.6 Ui 57.0 4.8 9.6 U
RM 88 10-CF 9.3 U 9.3 U 9.3 Uj 12.0 2.0 9.3 ull.
RM 90 11CF 9.8 U 9.8 Ul -98 U| 44 U/B 9.8 U
RM 95 12-CF 5.5 18 9.5 U 9.5 Ul 95 0.5 9.5 . U
RM 120 13-1-CF 9.9 U 9.9 U 9.9 Ul 99 UB 9.9 U
RM 120 13-22CF 10.0 U 9.8 u 9.8 U| 98 U/B 9.8 U
RM 120 13-3-CF 9.8 U 9.8 U 2.8 U| 58 U/B 5.3 U
RM 124 14-CF 9.9 U 9.9 U 9.9 Ul 200 0.9 9.9 9]
[Wildlife Reference Level! na ** ha *¥ .na *¥ na ¥* na *¥*

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish sample

RM = River mile

U = Compound was not del.ecr.cd Value given is the Jower quantification limit.

J = Estirnated 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 valuc presented only when & 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.
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TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 9 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 ’

CHLORINATED BENZENES

I&LYNUCLEAR AROMATIC HYDROCARBONS (cont.) NAPHTHALENES
{Pyrene 2-Methylnaphthalene Dibenzofuran 2-Chloronaphthalenc 1,3-Dichlorobenzene
Norm.* Norm.¥ Norm.* Norm.* Norm.*
River Sample Cone. Conc. Conc. Cone. Cone. Conc, Cone. Conc. Cone. Conc.
Mile Number | (ug/kg) _ (ug/g lipid) (ug/kg)  (ug/g lipid) (up/ke) (uglg lipid) (ugfke) (pg/g lipid) (ugrke) (ug/g lipid)
RM 21 2-CF 94 u 55 0.3 M, 9.4 Ul %4 U 94 U
RM 23 3-CF 9.4 u 74 04 M 9.4 Ul %4 U 94 U
RM 26 4-CF 94 U 14.0 0.8 9.4 Ul %4 9] 94 U
RM 29 5-CF 9.4 U 20.0 2.5 9.4 U] %4 U 94 U
RM 36 6-CF 9.6 U 12.0 1.2 9.6 Ul %6 u 96 U
RM 59 7-CF 9.9 U 1.7 1.0 9.9 Uy 9% 9 99 U
RM 68 -8-CF 9.9 U 5.6 uB 3.6 04 M} 99 U 99 U
RM B1 9-CF 9.6 U| 160 13 9.6 Ul 9% .U 96 u
RM 88 10-CF 9.3 U 14.0 2.3 9.3 Uyl 93 9) 93 U
RM 90 11-CF 9.8 u 5.7 u/B 9.8 Ul 98 U 98 u
RM 95 12-CF 9.5 u 5.3 0.3 M 9.5 Ul 95 u 95 u
RM 120 13-1CF 9.9 U 2.9 0.5 9.9 u] 99 u 99 u
RM 120 132CF | 9.8 u 9.8 0.7 9.8 ¢ U] 98 1) 98 U
RM 120° 13-.3-CF 9.8 U 9.8 0.7 9.8 Ul 98 U 98 u
RM 124 14-CF 9.9 U 17.0 0.8 9.9 uj 99 U 99 - U
Wildlife Reference Level! na ** 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 rot available.

+ Wildlife reference level from the New York State guidelines (Newell et sl. 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 (cont.)
1,2-Dichlorobenzene 1,4-Dichlorobenzene 1,2,4-Trichlorobenzene Hexachlorobenzene Hexachlorobutadiene
Norm.* Norm.* Norm.* Norm . * Norm.*
River Sample Cone. Cone. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc.
Mile Number | (ugfkg) (uefg lipid) (uglkg)  (up/g lipid) (ug/ke) - (nglg lipid) (pgfkg) (ug/g lipid) (eg/kg)  (usle lipid)
RM 21 2-CF 94 U 94 Ul % Ul 9% 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 Ul 9% U 94 U
RM 29 5-CF 94 U 94 U 94 Uj| 94 U 94 U
RM 36 6-CF 96 u 96 U 96 U| 96 8 96 U
RM 59 7-CF 99 u 99 U 99 Ul 9 .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] 9% U 96 U
RM 88 10-CF 93 u 93 U 93 uj 93 U 93 .U
RM 50 11-CF 98 U 98 U 98 Ul 98 . U 98 U
RM 95 12.CF 95 U 95 U 95 Ul 9 U 95 U
RM 120 13-1-CF 99 u 99 U 99 Ul 9% U 99 U
RM 120 132CF 98 u 98 u 98 U 98 U 98 U
RM 120 | 13-3-CF K U 98 U 98 u| 98 U 98 U
Il rvi2e 14-CF 99 Ul % G % S Ul 99 U
é (Wildlife Reference Levelt 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.

U/B = Undetected due to blank contamination.

E = Estimated value.

* = Lipid-normalized value presented only when 2 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.
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TABLE D-3. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 11 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

JCHLORINATED BENZENES (cont.) BENZIDINES JPHTHALATE ESTERS
Hexachlorocthane Hexachlorocyclopentadiene 3,3'-Dichlorobenzidine Dimethyl phthalate Diethyl phthalate
Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Conc. Cone. Cone. Conc, Cone. Conc. Cone. Cone. Conc.
Mile Number | (uglkg) (ug/g lipid) (uglkg) " (ug/g lipid) (ug/kg) (pglg lipid) {ue/kg) _ (ug/g lipid) (ug/kp)  (nefe 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 1¢) 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 19)
RM 68 8-CF 99 u 500 U 500 u 99 1) 99 U
RM 81 9-CF 96 U 480 U 430 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 450 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™ 4% U 49) 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 3 98 u 98 U
RM 124 14-CF 99 U 500 3 IE U 99 3] 99 3]
ildlife Reference Level! na *¥ 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 limi.
J = Estimated value less than specified detection limit.

M = Value detected with low spectral match psirame{crﬁ.
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 witdlife.




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. Conc. Conc. Conc. Conc. Conc. Conc. Conc.
Mile Number (ug/kg)  (ug/g lipid) (ugfkp)  (upfg lipid) (uglkg)  (ug/g lipid) (ugfke) (g/g lipid)

RM 21 2CF 2200 Ul 4700 U 1000 ) u 94 U

RM 23 3-CF 2000 Ul 7400 U 970 u 94 UE

RM 26 4-CF 840 Up 4100 U 330 U 94 U

RM 29 5CF 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 Ul 2300 u 660 U 99 U

RM 81 9-CF 260 U| 3000 U | 640 U 9 U

RM 88 10-CF 1400 UP 5200 U 320 u 93 u

RM 90 .- 11CF 960 Uf 2200 U 290 U 98 U

RM95 - 12-CF 3100 Ul 7100 U/E 1100 U/E 95 U/E

RM 120 13-1-CF 730 U 1900 U 110 U 99 18

RM 120 13-2-CF 1160 Up 2700 U 480 - - u | 98 U

RM 120 13-3-CF 650 Ul 2100 U 98 U 98 u
E RM 124 14-CF 1400 Ul 2600 U 99 U 99 U
;{; [Wildlife Reference Level! 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.
1 Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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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.* Norm.*

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

Mile Number (efkg) (ue/p lipid) (wefkg) (uelglipid) | (werkp) (pg/plipid) (ug/kp) _ (ug/g lipid) (ep/kg) _ (ug/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[ %4 U 94 u 94 U| 280 ujt’
RM 29 5-CF 94 U 94 U 94 4] 94 U 280 U
RM 36 6-CF 96 Ul . % U 96 U 96 Uj 2% U
RM 59 7CF 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 81 9-CF 96 U 59 4.9 JM 96 U 96 U| 2% U
RM 388 10-CF 93 U 93 U 93 U 93 Ul 280 U
RM 90 11-CF 98 | U 68 3.8 JM 98 U 98 Ul 2% u
RM 95 12-CF 95 1] 95 u 95 U 95 u 280 u
RM 120 13.1.CF 99 U 99 u 99 U 99 Ul 300 u
RM 120 13-2-CF 98 U 98 U 98 u 98 Ul 29 U
RM 120 13-3CF 98 U 98 U 98 U 98 U| 2% u
RM 124 14-CF 99 Ul 99 U 99 U 99 Ul 300 ull

Wildlife Reference Level! na ¥* 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.
1 = 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. .
1 Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-cating wildlife.




TABLE D-4. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 1 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

|PESTICIDES
Alpha-BHC Beta-BHC Delta-BHC Lindane Heptachlor
Norm.* Norm.* Norm.* Norm.* Norm.*

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

Mile Number | (ug/kg) (ug/g lipid) (ng/kg)  (ug/g lipid) (egfkg)  (up/g lipid) (pefkg)  (ng/g lipid) (ugfkg) (ug/g lipid)
RM 21 2-CF 2.5 u| 25 Ul 25 U/E 2.5 U| 25 [§]
RM 23 3-CF 2.5 Uj 25 Ul 25 U/E 2.5 U] 25 U
RM 26 4-CF - 2.5 Uuj 25 Ul 25 U/E 2.5 U] 25 U
RM 29 5-CF 2.5 Ui 25 Ul 25 U/E 2.5 uj 25 u
RM 36 6-CF 2.5 u| 25 Uj 25 U/E 2.5 Ul 25 U
RM 59 7-CF 2.5 U 2.5 u 2.5 U/E 2.5 Ul 25 U
RM 68 8-CF 2.5 U| 25 Ul 25 U/E 2.5 Ul 25 LU
RM 81 9-CF 2.5 uj 25 Ul 25 U/E 2.5 U| 25 U
RM 88 10-CF 2.5 Uj 25 Ul 25 U/E 2.5 Up 25 U
RM %0 11-CF 2.5 u 2.5 U 2.5 U/E 2.5 u| 25 u
RM 95 12-CF 2.5 U 2.5 Ul 25 U/E 2.5 U| 25 U
RM 120 13-1-CF 2.5 U| 25 uj 25 U/B 25 U| 25 U
RM 120 13-2-CF 2.5 U| 25 Ul -25 U/E 2.5 uj| 25 U
RM 120 13-3-CF 2.5 u 2.5 U 2.5 U/E 2.5 Ul 25 U

E RM 124 14-CF 25 u| 23 ul 25 UE| 25 U| 25 1]
w~ |[Wildlife Reference Levels? 100 100 100 100 na **

Note: All concentrations are reported in & wet weight basis.

CF = Crayfish sample
RM = River mile

U = Compound was not detected. Value given i3 the lower quantification limit,

E = Estimated value.

J = Estimated value is less than the specified detection imit.

¥ = Lipid-normalized value only given when a compound is detected.

** = Wildlife reference level not available,
t Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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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 1 Dieldrin p,p'-DDE
Norm.* Norm.* Norm.* Norm. ¥ Norm.*
River Sample Cone. Conc. Conc. Conc. Cone. Cone. Cone. Cone. Conc. Conc.
Mile Number | (ua/kg) (ug/s lipid) (wgikg) (ng/e lipid) (uglkg)  (ug/g lipid) (eelke) (ugle lipid) (gfkp) (uelg lipid)
RM 21 2-CF 2.5 U 25 U 2.5 u 5 Ul 6.0 0.4
RM 23 3-CF 2.5 U 2.5 U 2.5 U 5 Uu| 38 0.2 E
RM 26 4-CF 2.5 U 2.5 U 2.5 u 5 Ul 35 02 E
RM 29 5-CF . 2.5 u 2.5 U 2.5 U 5 . Uu| 45 0.6 E
RM 36 6-CF 2.5 U 2.5 U 2.5 U 5 u| 35§ 0.4 E
RM 59 7-CF 2.5 U 2.5 U 2.5 U 5 Ul 50 u
RM 68 8-CF 2.5 - U 2.5 U 2.5 U E) U| 28 03 E
RM 81 9-CF 2.5 Uj 25 [§] 2.5 Ul s _u| 3.0 03 E
RM 88 10-CF 2.5 U 2.5 U 2.5 U 5 Ul 24 04 E
RM 90 11-CF 2.5 U 2.5 g 2.5 u 5 U| 93 0.5
RM 95 12-CF 2.5 u 2.5 u 2.5 U 5 U| 100 0.5
RM 120 13-1-CF 2.5 U 2.5 U 2.5 u 5 u| 100 0.5
RM 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 S U| 140 0.6
(Wildlife Reference Levels? 120 na ¥* na ** 120 200

Note: All concentrations are reported in & 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 refercnce level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE D4. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page3 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

|[PESTICIDES (cont.)
{Endrin Endosulfan H p,p’-DDD Endosulfan Sulfate p.p'-DDT
Norm.* Norm.* Norm.* Norm.* Norm.*

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

Mile Number | (ug/kg) (ug/g lipid) (uglkg)  (ug/g lipid) (ngfkg)  (mef/e lipid) (ng/kg)  (usf lipid) (eg/ke) (uglg lipid)
RM 21 2-CF 5 U 5 U 5 U 5 UE| 5 U
RM 23 3-CF . 5 U 5 U 5 u 5 UE| 5 U
RM 26 4-CF 5 U 5 U 5 u 5 UE| 5 U
RM 29 5-CF 5 U 5 U 5 u 5 UE} 5 U
RM 36 6-CF 5 U 5 U 5 U 5 UE| 5 U
RM 59 7-CF 5 U 5 U 5 U 5 UE| 5 U
RM 68 8-CF 5 U 5 U 5. U 5 UE| 5 U
RM 81 9-CF 5 U 5 U 5 U 5 UE| S U
RM 88 10-CF 5 U 5 U 5 U 5 U/E 5 U
RM 90 11-CF 5 U 5 U 5 u 5 UE| 5 U
RM 95 12-CF 5 U 5 u 5 u 5 WE| 5 U
RM 120 13-1-CF 5 U 5 U 5 U 5 UE| § U
RM 120 13-2-CF 5 U 5 U, 5 U 5 U/E 5 U
RM 120 13-3-CF 5 U 5 U 5 9) 5 U/B 5 u
RM 124 14-CF 5 U 5 U 5 U 5 U/E 5 U

ildlife Reference Levelst 25 na ¥* 200 na ** 200

Note: All concentrations are reported in a wet weight basis.

CF = Crayfish sample
RM = River mile

U = Cc

d was not d

{3

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, N B
* Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

ted. Value given is the lower quantification limit.
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TABLE D-4. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 4 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

|PESTICIDES (cont.)
Methoxychlor Endrin Ketone Bndrin Aldehyde Gamma-Chlordane Alpha-Chlordane
Nomn.* Norm.* Norm.* Norm.* - Norm.¥

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

Mile Number (refkg)  (ualg lipid) (eg/kp)  (ug/glipid) (ugfkr)  (ug/p lipid) (ug/kg)  (ugfg lipid) (ug/kg)  (upfg 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 25 U

. RM29 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 25 u
RM 59 7-CF 25 U 5 U/E 5 U 2.5 u 2.5 18)
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
RM 38 10-CF 25 U 5 UE| -5 u 2.5 U 2.5 u
RM 920 11-CF 25 U 5 U/E 5 u 2.5 U 2.5 u
RM 95 12-CF 25 U 5 U/E 3 u 2.5 Ul 25 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 U/E 5 U 25 u 2.5 u
RM 120 13-3-CF 25 u 5 U/B 5 U 2.5 4] 2.5 U
RM 124 14-CF 25 U 5 U/B .5 u 2.5 U 2.5 u

[Wildlife Reference Levels! na ** na ¥* na ¥* na ** na **

Note: All coneentrations 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.
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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'-DDE 0,p"-DDD o,p"-DDT Dicofol
Norm.* Norm.* Norm.* Norm.* Norm.*

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

Mile Number (sgfke) __ (uglg lipid) (ngfkg) (sg/e lipid) (mgfke) (ug/g lipid) (uefkg) (pglg lipid) (ug/ke) _(uglg lipid)
RM 21 2-CF 250 u 5. U 5 . Ul 5 - U 62 U
RM 23 3-CF 250 U 5 U 5 U 5 U 62 U
RM 26 4-CF 250 U 5 u 5 U 5 - U 62 U
RM 29 5-CF 250 u 5 U 5 U 5 u 62 u
RM 36 6CF 250 u 5 U 5 U 5 u 62 U
RM 59 7-CF 250 U 5 u 5 u| 5 Ul 62 u
RM 68 8-CF 250 u 5 U 5 U 5 U 62 U
RM 81 9-CF 250 U 5 U 5 U 5 u 62 U
RM 88 10-CF 250 u 5 U 5 U 5 U 62 U
RM 90 11-CF 250 Ul 5 u 5 U 5 U 62 U
RM 95 12-CF 250 Ul s U 5 U 5 8] 62 u
RM 120 13-1-CF 250 u s u 5 U 5 Ul 62 u
RM 120 13-2-CF 250 U 5 U 5 u 5 u 62 u
RM 120 . 133-CF 250 U 5 U 5 U 5 U 62 U
RM 124 14-CF 250 U 5 U 5 - u 5 U 62 U

Wildlife Reference Levels! Jna ** ) 200 200 200 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-normalized value only given when a compound is detected.
** = Wildlife reference level not available. i
1 Wildlife reference level from the New York State guidelines (Newell et al, 1987) for the protection of fish-eating wildlife.
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TABLE D-4. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 6 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 ’

|PESTICIDES (cont.) JPCBs
[Methyl Parathion Aroclor 1242/1016 Aroclor 1248 Aroclor 1254 Aroclor 1260
Norm.* Norm.* Norm.* Norm.* Norm.*

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

Mile Number (#g/kg) ug/g lipid) (ugfkg)  (ugfe lipid) (uglkg)  (palg Lpid) (eg/ke)  (pglg lipid) (pg/kg)  (ug/g lipid)
RM 21 2-CF 62 U 50 U 50 . 9] 50 U] 50 u
RM 23 3-CF 62 u 50 U 50 U 50 U 50 U
RM 26 4-CF 62 18) 50 U 50 u 50 U 50 U
RM 29 5-CF 62 u 50 U 50 u 50 u 50 u
RM 36 6-CF 62 U 50 9] 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 81 9-CF 62 ¢ 50 U 50 u 50 u 50 U
RM 88 10-CF 62 U 50 U 50 u 50 U 30 1.5 J
RM 90 11-CE 62 U 50 4] 50 u 50 u 50 U
RM9S 12-CF 62 u 50 19 50 u 50 U 50 U
RM 120 13-1-CF 62 U 50 U 50 u 50 u 50 - U
RM 120 13-2-CF 62 U 50 u 50 u 50 U 50 u
RM 120 13-3-CF 62 U 50 LR 50 U 50 U 50 U
RM 124 14-CF 62 u 50 1) 50 U 50 U 50 U

[Wildife Reference Levels! jna * 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 = Bstimated value is less than the specified detection limit.

* = Lipid-normalized value only given when a compound is detected.

** = Wildlife reference level not available.
t Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE D-4. 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 Conc. Cone. Conc. Conc. Cone. Conc.

Mile Number (eglke) _(ugfg lipid) (pe/kg)  (uglg lipid) - (ug/ke)  (uglg lipid)
RM 21 2-CP 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 6CF 100 u 50 U 350 U
RM 59 7-CF 100 9] 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
RM 90 11-CF 100 U 50 U 350 U
RM 95 12-CF 100 U 50 U 350 U
RM 120 13-1-CF 100 U 50 U 350 u
RM 120 13-2-CF 100 U 50 U 350 U
RM 120 13-3-CF 100 u 50 u 350 U
RM 124 14-CF 100 U 50 U 350 9]

[Wildlife Reference Levels! [na ** na ** 110

Note: All concentrations are reporied 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 net available. )
1 Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE D-5, 'DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES (page 1 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

JDIOXINS
2378-TCDD 12378-PeCDD 123478-HxCDD 123678-HxCDD 123789-HxCDD 1234678-HpCDD
Lipid Lipid Lipid Lipid Lipid Lipid
Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc. Conc. Conc, Cone. Cone, Cone. Conc. Conc, Conc. Conc. Conc. Conc.
Mile Number | (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (nglkg) (ng/g lipid) (ng/kg) (nglg Lipid) (ng/kg) (ng/g lipid) (ngfke) (ng/g lipid)
RM 21 2-CF 0.4 U/E| 1.1 U/E| 07 U/E| 0.8 U/E| 09 U/E| 0.5 U/E
RM 23 3-CF 0.4 U/E!l 13 U/E| 0.7 U/E| 0.7 U/E| 09 UE| 0.7 U/E|
RM 26 4-CF 0.3 U/E| 08 U/E| 0.7 U/E| 1.0 U/E] 1.0 WE| 05 U/E
RM 29 5-CF 0.3 U/E| 1.5 U/E] 0.8 U/E| 1.0 " U/E| 1.0 WE| 1.2 U/E]
RM 36 6-CF 1.0 0.10 23 U/E| 1.9 U/E| 2.1 U/E| 25 U/E| 23 U/E]
RM 59 7-CF 0.4 U/E| 03 U/E| 04 . U/E| 05 . U/E| 0.5 U/E| 0.2 U/E]
RM 68 8-CF 0.1 U/E| 0.6 U/E| 03 U/E| 03 U/E| 04 U/E| 06 U/E|
RM 81 9-CF 0.2 U/E[ 03 U/E| 03 U/E| 03 U/E| 03 WE| 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| 03 U/E| 03 U/E| 04 U/E| 05 U/E|
RM 95 12-CF 0.1 U/E| 1.0 U/E| 04 UE| 04 U/E| 0.5 U/E| 03 U/H|
RM 120 13-1-CF 0.2 U/E| 05 U/E| 03 U/E| 04 U/E| 0.5 U/E] 04 U/E|
RM 120 13-2-CF 0.2 U/E| 08 U/E| 05 U/E| 05 U/E| 0.6 U/E| 03 U/E]
RM 120 13-3-CF 0.8 0.06 0.6 - U/E| 04 U/E| 0.5 U/E| 0.6 U/EB| 0.4 U/E!
RM 124 14-CF 0.7 0.03 0.9 U/B| 0.6 U/E| 0.6 U/E| 0.8 U/B| 0.4 U/E,
[Wildlife Reference Value® na ¥* na ** 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. The value given is the lower quantification limit,

E = Estimated value.

® = From second-column confirmation using a Rtx-200 column.

* = Lipid-normalized value oaly given when a compound is detected.
** = Tissue reference velue not available for this compound.

* Wildlife reference value from New York State guidelines (Newell et al, 1987) for the protection of fish-cating wildlife.
1 Toxicity Equivalency Concentrations calculated using Barnes ct al (1989).
2 Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to half the lowcr detection limit.
3 Toxicity Equivalency Concentration calculations assume that the concentrations for undelected compounds are equal to zero.
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TABLE D-5. DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES (page 2 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

DIOXINS (cont.) JFURANS
OCDD 2378-TCDF ~ {12378-PeCDF 23478-PeCDF 123478-HxCDF 123678-HxCDF
Lipid Lipid Lipid Lipid Lipid Lipid
Norm.* Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Conc. Cone. Cone. Cenc. Conc. Conc. Cone. Conc. Conc. Conc. Conc.
Mile Number | (ng/kg) (ng/g lipid) (nglkg) (ng/glipid) | (ngfke) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (nglg lipid) (ng/ke) (ngfg lipid)

RM 21 ~2CF 1.4 U/E] 2.23* 0.14 0.3 U/E| 04 U/E| 0.9 U/E| 0. 8 U/H

RM 23 3-CF 2.8 U/F| 1.50* 0.08 0.8 U/E| 09 “U/E| 08 U/E| 07 U/B

RM 26 4-CF 23 U/E] 2.02* 0.11 0.6 U/E| 0.7 U/E| 0.7 U/E; 0.6 U/B

"RM 29 5-CF 1.9 U/E] 1.58* 0.20 0.7 "U/E| 09 UWE 1.0 U/E| 0.7 U/E

RM 36 6CF 1.8 U/g 1.27* 0.13 2.1 UE| 2.8 U/E| 2.6 ume 2.7 U/H
RM 59 7-CF 6.7 0.8 0.78* 010 | o2 U/E| 02, U/E| 03 U/E| 03 U/ -

RM 68 8-CF 2.7 U/E] 1.05* 0.11 0.2 U/E| 02 U/E| 02 U/E| 02 U/H

RM 81 9-CF 0.6 U/H 0.63* 0.05 0.1 U/E| 0.1 U/E| 0.1 U/El o1 U/H

RM 88 10-CF 23.7 4.0 | 0700 0.12 0.1 UE| 01 U/E| 02 U/E| 0.1 U/g

RM 90 11-CF 1.1 U/E] 2.24* ©0.12 0.2 U/E| .03 U/E| 03 U/E| 03 U/H

RM 95 | 12-CF 0.5 U/E| 2.62* 0.13 0.3 U/E| 04 U/E| 03 U/El 03 U/H]

RM 120 13-1-CF 1.1 U/F] 1.30* 0.07 0.1 U/E| 0.2 U/E| 02 U/E| 02 U/H

RM 120 13-2-CF 1.3 U/E| 1.06* 0.08 0.4 U/E| 05 U/E| 0.4 U/El 04 U/H

RM 120 13-3-CF 0.9 U/H 1.60* 0.11 0.5 U/E| 0.7 U/E|- 0.8 U/El 0.7 U/H

 RM 124 14-CF 1.1 U/F] 1.88* 0.09 0.3 U/E| 0.5 U/E| 0.8 U/E| 08 U/H

Wildlife Reference Value® na ** na ¥¥ na ¥* na ** na *¥ na ¥¥

Note: All concentrations are reported in a wet weight basis.

CF = Crayfish ssmple
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.

¢ Wildlife reference value from New York State guidelines (Newell et al, 1987) for the protection of fish-cating wildlife.

t Toxicity Equivalency Concentrations calculated using Barnes et al (1989).
* Toxieity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to half the lower detection limit.
3 Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal 10 Zero.
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TABLE D-5, DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES (page 3 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

JFURANS (cont.)
123789-HxCDF 234678-HxCDF 1234678-HpCDF 1234789-HpCDF OCDF
Lipid Lipid Lipid Lipid Lipid
Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc. - Cene. Cone, Conc. Cone. Conc. Conc. Cone. Conc. Conc.
Mile Number (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (nglkg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid)
RM 21 2-CF 13 UE| 11 UE| L2 UE| 21 U/E| 038 U/E
RM 23 3-CF 1.2 UWE| 09 U/E| 08 U/E| 15 U/E| 1.5 U/E
RM 26 4-CF 1.2 U/E 0.9 U/E| 06 U/B 1.5 U/E; 1.3 U/E
RM 29 5-CF 15 UE| 12 UE| 11 U/B| 26 U/E| 1.5 U/E
RM 36 6CF 1.9 UE[ 11 U/E| 5.6 U/E| 03 U/E| 0.7 U/E
RM 59 "7-CF 0.5 U/E| 04 UE| 1.0 U/B| 15 U/E{ 03 U/E
RM 68 8-CF 0.4 U/RB! 03 UE| 14 U/E| 3.1 U/E| 15 U/E
RM 81 '9-CF 0.2 "U/E| 0.1 U/E| 04 UE| 07 U/E| 03 U/E
RM 88 106-CF 0.2 U/E| 02 UE| 02 UE| 04 U/E| 14 U/E
RM 90 . 11-CF 04 UE| 03 UE| 03 U/E| 05 U/E| 05 U/E
RM 95 12-CF 0.5 U/REB| 04 UE| 05 U/E| 0.9 U/E{ 03 U/E
RM 120 13-1-CF 0.4 U/E| 03 UE| 04 U/E{ 08 U/E| 059 U/E
RM 120 13-2-CF 0.6 UE| 05 UE| 07 . U[E| 13 U/E{ 0.7 U/E
RM 120 13-3-CF 1.1 U/E| 09 U/E| 52 0.4 0.5 U/E| 0.7 U/E
RM 124 14-CF 1.2 URE| 09 UE| 1.1 U/E| 1.9 U/E| 0.6 U/B
[Wildlife Reference Value® na ** na ¥* na ¥* na ** na **

Note: All concentrations are reported in a wet weight basis.

CF = Crayfish sampie
RM = River mile

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

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.

° 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.
3 Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero,
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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 Taxicity Equivalency Concentrations?!
Lipid - Lipid
Norm. Norm.
River Sample TEC? TEC? TEC? TEC?
Mile Number (pg/, g_) (ng/g lipid) (pe/e) {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 0.0188
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 W 0.1798 1.1270 0.0626
RM 59 7-CR 0.5734 0,0287 . 0.0847 0.0042
RM 68 8-CF | 04926 0.0352 0.1050 0.0075
RM 81 9-CF 0.3425 0.0245 0.0630 0.0045
RM 88 10-CF 0.3594 0.0163 0.0937 0.0043
RM 50 11-CF 0.6763 0.0423 0.2240 0.0140
RM 95 12-CF 0.8184 0.0409 0.2620 0.0131
RM 120 13-1-CF 0.5320 0.0296 0.1300 0.0072
RM 120 13-2-CF 0.7285 0.0911 0.1060 0.0133
RM 120 13-3-CF 1.6048 0.2675 1.0120 0.1687
RM 124 14-CE 1.5484 0.0774 0.8880 00444
Wildlife Reference Value® 3.0 3.0

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 2 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 Coneentrations calculated using Barnes et al (1989).

2 Toxicity Equivalency Concentration calculati that the rations for undetected compounds are equal to half the lower detection limit.
3 Toxicity Equivalency C ration calculati that the concentrations for undetected compounds are equal to zero.




TABLE b-6. POLYBUTYL TINS FOUND IN CRAYFISH 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 Congentration Concentration Concentration
Mile  Number (ng Sn/kg) (pg Snikg) (ug Sn/kg)
RM21 | 2-CF 3.4 U 52 U ~ 64 U
RM 23 3-CF 3.4 U 52 U 6.4 . u
RM 26 4-CF 3.4 U 52 u 6.4 u
RM 29 5-CF 3.4 U 5.2 u 6.4 u
RM 36 6-CE 34 9) 52 9] 6.4 U
RM 59 7-CF 3.4 u 52 9] 6.4 U
RM 68 8-CF 3.4 U 52 U 6.4 U
RM8 { 9-CF 3.4 9) 5.2 9) 6.4 U/B
RM 88 10-CF 34 9) 5.2 U 6.4 U
RM 920 11-CF 3.4 9) 5.2 U 6.4 U
RM 95 12-CF 34 U 52 19) 6.4 u
RM 120 | 13-1-CF 3.4 3] 52 U 9.6 U/B
RM 120 | 13-2-CF 34 §) 5.2 U 6.4 U
RM 120 | 13-3-CF 34 U 52 U 6.4 U
RM 124 14-CF 34 §) 5.2 U 6.4 U
[Wildlife Reference Val na* na¥ na*

Note: All 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

[rRADIONUCLIDES

River Sample  |Plutonium 239/240 Plutonium 238 Americium 241 Cobalt 60 |Cesium 137 |Europium 152 |Europitm 154 |[Europium 155

Mile Number | (pCi/g) error | LLD (pCiIE) error LLD | (pCi/g) error  LLD | (pCifg) (pCi!E) (pCi/g_) (pCiIg) (pCifg) -

RM 21 2-CF 0.001 U 40.002 0.003 | 0.001 U +0.003 0.006 | 0.004 U +0.006 0.008 015 U| 012 U 0.40 [§] 0.25 U 0.50 U
RM 23 3-CF 0001 U +0.002 0.003 | 0.000 U +0.003 0.006| 0003 U 10.005 0.007| 015 U] 012 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| 015 U| 012 U 0.40 4] 0.25 U 0.50 U
RM 29 5-CF 0.000 U $+0.001 0.003 | 0.003 U +0.004 0.005| 0002 U 40006 0.0t | 0.15 U| 012 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 0.0]16| -0.005 U +0.014 0.026 0.15 U| 0.12 U 0.40 5] 0.25 u 0.50 U
RM 59 7-CF 0.000 U +0.003 0.008 | -0.001 U +0.009 0.018] -0.001 U 0006 0011} 0.15 U| 012 U 0.40 1Y 0.25 u 0.50 U
RM 68 8-CF 0.000 U 30.602 0.006 | 0001 U +0.004 0.010| -0.001 U #0005 001 | 015 U} 012 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 +0.010 0.019] 015 U| 012 U 0.40 Uuj , 025 U 0.50 U
RM 88 10-CF 0.001 U 10.002 0.003 | 0.004 U +0.005 0.010]| -0.003 U $0.006 0.014| 0.15 U] 012 U 0.40 U 0.25 1Y) 0.50 u
RM 90 11-CF 0.002 U 10.006 0.011 | 0004 U 10009 0.015] 0.002 U +0.005 0.009| 015 U| 012 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]| 015 U| 0.12 U 0.40 U 0.25 U 0.50 U
RM 120 13-1-CF 0,002 U 40,002 0,003 | 0001 U +0.003 0.006| 00601 U +0005 0008 0.15 U| 0.12 U 0.40 U 025 U 0.50 U
RM 120 13-2-CF 0.001 U 10.002 0.003 | -0.001 U +0.004 0.008| -0.001 U +0.006 0011} 015 U| 0.12 U 0.40 u 0.25 U’ 0.50 U
RM 120 13-3-CF | 0,060 U +0.001 0.003 | 0.001 U +0.004 0.006| 0001 U +0.004 0.008)| 015 U| 012 U 0.40 U 0.25 U 0.50 9
RM 124 14-CF 0000 U +0,001 0.002] 0000 U +£0.003 0.004| 0.003 U 40.004 0.006] 015 U| 012 U 0.40 u 0.25 u 0.50 U

U“Wildlifc: Reference Value! na¥ na* na* ~ na* na* na¥ na* na*

9

™ 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.
1 Wildlife reference value from the New York State guidelines (Newell et 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 Individualsin  Weight =~ Weight Weight Length Length Length

Mile Number Latitede Longitude Species Lipid Cornposite (grams)  (grams) {grams) {cm) (cm) (em)

RM 14 1-LS }46°09'56.3" | 123° 49' 39.3" | Largescale Sucker 4.6 2 1153.0 954.9 -1551.0 44.5 4.0 47.0

RM 14 1-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" | Largescale Sucker 3.4 5 795.6 651.3 1117.9 41.5 38.0 41.0

RM 26 418 [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

RM 29 518 ]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 6LS | 46°13'28.3" | 123° 24' 04.4" | Largescale Sucker 8.4 5 3759 939 674.2 30.3 20.5 370

RM 59 T-LS | 46°10°11.3" | 123° 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" | Largescale Sucker 0.6 5 472.7 139.9 666.4 337 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 | 459 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 7028 452.6 1149.9 39.3 33.0 43.0

RM 120 | 13-2-LS | 45° 34' 42.4" | 122° 25' 16.1" | Largescale Sucker 1.0 5 6123 416.7 946.6 37.2 33.0 4.5

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

m RM 124 | 14-LS | 45°32'50.8" | 122° 20' 21.6" | Largescale Sucker 2.2 5 650.7 4223 1026.0 383 33.5 44.5

wJf RM 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
I -

C = Carp sample

LS = Largescale sucker sample

RM = River mile




TABLE E-2. METALS IN FISH WHOLE-BODY COMPOSITES
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

1:7H

|METALS
[Antimony  [Arsenic Barium |Cadmium |Chromium Copper  |Lead Mercury Nickel Selenium Silver Zinc

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

Mile - Number J(ma/kg) |(mefkg) |(mp/kg) | (mgrkg) | (mefkg) (mglkp) |(mg/ke) (mgfkg) | (mefkg) | (me/ks) (mg/ke) (mg/kg) |
RM 14 1-LS 0012 Uj 0036 U| 034 0.012 0.129 0.72 0172 E | 0.245 010 U| 0043 E | 0004 UE| 193 E
RM 14 1-C 0012 U|0.036 U| 100 0.033. 0.024 U/B| 0.76 0173 E | 0.145 0.78 0093 E | 0084 E-| 296 E
RM 21 21§ 0011 U|0.03¢ U| 140 0.028 0.050 0.71 0.060 U/B| 0.264 009 Uj 0034 U/E] 0004 UE| 189 E
RM 23 3-LS 0.012 U]| 0385 0.64 0.036 0.043 0.53 0507 E | 0.189 028 E| 0207 E | 0004 UE| 162 E
RM 26 4-LS 0012 U] 0037 U| 0.66 0.020 0.032 U/B| 6.39 0010 U | 0117 010 U| 0037 UE| 0004 UE| 123 E
RM 29 5-LS 0012 U] 0037 U} 0.66 0.057 0.139 0.96 0.056 U/B{ 0.13% 010 U] 0037 UE| 005 E | 148 E
RM 36 6LS 0012 U]} 0037 U| 170 . 0.023 0.071 0.86 0.038 U/B| 0.100 010 U| 0037 U | 0004 UE| 152 E
RM 59 7LS ] 0012 U[ 0036 U| 095 0017 E| 0153 E 0.71 0.077 U/B| 0.102 0.77 0054 E (0066 E | 153 E
RM 68 8-LS 0012 U] 0037 U| 140 0,046 0,080 0.73 0.161 E | 0222 010 Ul 6040 E | 0004 UE| 200 E
-‘RM 81 9-LS 0011 U] 0034 U| 0.9 0.025, 0.053 0.73 0.068 U/B| 0.178 0.39 0045 E | 0004 UE| 228 E
RM 88 - 10-LS 0011 U] 0.034 U| 220 0.010 0.092 074 10106 E | 0213 009 U| 0034 U |0004 UE| 156 E
RM %0 11-LS . ] 0.012 U{ 0035 U| 120 0.026 0.066 0.60 0.084 U/B| 0123 010 U| 0035 U 0004 UE| 201 E
RM 95 12-LS 0011 Uj 0034 U| L7 0.042 0.170 0.79 0204 E | 0111 009 U| 0072 E | 0004 UE| 175 E
RM 120 13-1-LS 0012 U] 0035 U| 3.20 0.066 0.314 1.16 0183 E | 0.215 010 U| 0035 U | 0064 UE| 207 E
RM 120 13-2-LS 0012 U} 0036 U| 3.10 0.059 0.325 1.23 0376 E | 0.161 0.28 0036 U | 0.004 UE| 224 E
RM 120 13-3-LS 0011 U| 0034 U| 3.5 0.053 0.527 118 0296 E | 6119 2.26 0034 U | 0004 UE| 137 E
RM 124 1418 0011 U| 0.034 U| 3.50 0.062 0.450 1.21 0.009 U | 019 0.13 0034 U | 0004 UE| 237 E
RM 141 - 15-C 0012 U| 0.035 U| L20 0.039 0.078 1.26 0116 E | 0001 U| 010 U| 0035 U |[0005 E | 921 E

_{[Wildlife Reference Value! na* na* na* na* na* na* na* na* na* na* ng* 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,

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.
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TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 1 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

|PHENOLS
Phenol 2-Methylphenol 4-Methyl phenol 2,4-Dimethylphenol Pentachlorophenol
Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc. Conc. Conc. Cone. Cone. Conc. Cone. Conc. Cone. Conc.
Mile Number | (up/ke) (ug/g lipid) (ug/kg) (pg/g lipid) (ug/kg)  {up/g lipid) (uplke)  (upl/g lipid) (uglke) (ug/glipid)
RM 14 1-LS 99 - U 99 . U 99 U 99 U| 2500 U/E
RM 14 1-C . 96 U 96 U 96 u 96 U | 2400 U/E
RM 21 2-Ls 500 Ul 500 Ui 500 U 500 U| 12000 U/E
RM 23 3-L8 100 Ul 100 U 100 u 100 U| 2500 U/E
RM 26 - 4-LS 97 U 97 U 97 U 97 Ui 2400 U/R
RM 29 5Ls 490 Ul 490 Ul 480 U 490 U] 12000 U/E
RM 36 &Ls 98 U 98 u 98 U 98 Uj 2400 U/E
RM 59 7-Ls 98 U 98 U 98 u 98 Ul 2400 U/E
RM 68 8-LS ° 490 Ul 450 U| 4% u 490 U| 12000 U/E
RM 81 9-LS 29 u 99 U 99 U 95 U| 2500 U/E
RM 88 10-LS 490 Ul 490 U| 490 U 450 U| 12000 U/E
RM 90 11-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 U/E
RM 120 13-1-LS 96 u 96 U 926 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 U/E
RM 124 14-LS 500 Ul 500 U| 500 U 500 U | 12000 U/E
RM 141 15-C 500 Ul 500 Ul 500 u 500 U| 12000 U/E
[Wildlife Reference Level! na ** na ¥* na ¥* na ¥* na **

Note: All concentrations are reported on a wet weight basis.

C = Carp sample

LS = Largeseale 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.
U Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 2 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

" JPHENOLS (cont.) .
2-Chlorophenol 2,4-Dichlorophenol 4-Chloro-3-methylphenol 2,4-Dinitrophenol 2-Nitrophenol
Norm_* Norm.* Norm.* Norm.* Norm ¥

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

Mile Number | (ug/ke) (uglglipid) | (upfkg)  (uefglipid) | (nefke) (ug/glipid) Geke) (ue/elipid) . | (uelke)  (ugfe lipid)
RM 14 1-LS 99 19 300 Ul 200 U 950 U| 490 U
RM 14 1-C 96 U 290 U] 190 U 960 Ul 480 U
RM 21 2-LS 500 . U| 1500 U| 1000 U | 5000 U} 2500 u
RM 23 3-LS 100 u 299 Ul 200 U [ 1000 U] 500 U
RM 26 4-LS 97 u 290 Ul 1% U 970 Ui 480 U
RM 29 5-LS 490 U| 1500 Ul 980 U | 4500 U| 2400 9
RM 36 6-LS 98 u 290 U] 200 U 980 U| 490 u
RM 59 7Ls 98 U 290 Ul 200 U 980 - U| 4% U
RM 68 8LS 450 9] 1500 19 950 9] 4900 U| 2500 U
RM 81 918 99 u 300 U 200 U 990 U 490 U
RM 88 10-LS 450 U 1500 U 930 U 4900 U| 2500 U
RM 90 11-LS 58 U 290 U 200 . U 980 u 490 u
RM 95 12-LS 99 Ul 300 U| 200 U | 9%0 U| 490 U
RM 120 13-1-LS 96 U 290 U 150 U 960 u 480 .U
RM 120 13-2-LS 480 U 1400 U 960 U 4800 Ul 2400 u
RM 120 13-3-LS 98 U 290 U 200 U 980 U 490 U
RM 124 14-1.S 500 U 1500 U 990 U 5000 U| 2500 u
RM 141 15-C 500 U| 1500 U| 1000 U | 5000 U[ 2500 U

[Wildlife Reference Level! na ** na ** na ** na ** na **

Note: All

ations are

C = Carp sample .

LS = Largescale sucker sample

RM = River mile

d on a wet weight basis.

U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based en QA/QC evaluation.

J = Estimated value Jess than specified detection limit.

* = Lipid-normalized data only presented when a compound is detected.
** = Wildlife reference level not available,
v Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 3 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS (cont.) [HALOGENATED ETHERS
4-Nitrophenol 2,4,5-Trichlorophenol 2,4,6-Trichloropheno! 4,6-Dinitro-2-methylphenol bis(2-Chloroethyl)ether
Norm.* Norm.* Norm.* Norm.* Norm.*

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

Mile Number | (ug/kg) (ug/g lipid) (pefkg)  (ug/g lipid) (ugf/kg)  (ug/g lipid) (uglkg)  (ug/g lipid) (uglke) {pg/g lipid)
RM 14 1-LS 490 ;U 490 U 490 U 990 18] 99 - U
RM 14 1-C 480 U 480 U 480 U 960 u 926 U
RM 21 2-LS 2500 U 2500 U 2500 u 5000 u 500 U
RM 23 3-LS 500 U 500 U 500 U 1000 u 100 U
RM 26 4-LS 480 U 430 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 450 U 980 u 98 u
RM 59 7-LS 490 U 490 U 450 u 980 U 98 - U
RM 68 8-LS 2500 U 2500 U 2500 U 4900 U 490 u
RM &1 9-LS 490 U 490 U 490 U 990 U 99 U
RM &8 10-LS 2500 U 2500 U 2500 U 4900 U 490 U
RM 90 11-LS 490 u 490 U 450 U 980 U 98 u
RM 95 12-Ls 490 U 490 U 450 U 990 u 99 U

RM 120 - 13-1-LS 480 U 480 U 480 U 960 U 96 U

RM 120 132-Ls | 2400 U[ 2400 U| 2400 Ul 4800 U 480 ug-

RM 120 13-3-1.8 490 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 Ul 5000 U 500 ‘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

E = Estimated value based on QA/QC cvaluation.
J = Estimated value less than specified detection limit.

* = Lipid-normalized data only p

.U = Compound was not detected. Value given is the lower quantification Limit.

e detentad

** = 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,

d when a c

)

dis< 1
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TABLE E-3, SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 4 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

JHALOGENATED ETHERS (cont.)

bis(2-Chloroethoxy)methane 4-Bromophenylphenylether |4-Chlorophenylphenylether 2,2'-Oxybis(1-chloropropane)
Norm.* Norm.* Norm,* Norm.*
River Sample Conc. Conc. Conc. Cone. Conc. Cone. Cone. Cone.
Mile Number | (wg/kg)  (uglg lipid) (pg/kg)  (ug/g lipid) (uglkp)  (ug/g lipid) (refkg) (ug/g lipid)
RM 14 1-LS 99 U %9 ] 99 u 99 U
RM 14 1C 96 U 96 u 96 u 96 U
RM 21 218 500 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 450 U 490 U 490 U 490 U
RM 36 6LS 98 u 98 U 98 1Y) 98 U
RM 5% 7-LS 98 U 98 U 98 U 98 U
RM 68 8-Ls 450 U 490 u 490 u . 490 U
RM 81 9-LS 99 U 99 U 99, u 99 U
RM 88 10-LS 450 U 490 U 490 U 490 U
RM S0 11-LS 98 U 98 u 98 u 98 U
RM 95 12-LS 99 U 99 - U 99 u 99 U
RM 120 13-1-LS 96 1] 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 14Ls 500 U 500 U 500 u 500 u
RM 141 15-C 500 U 500 U 500 - u 500 U
[Wildlife Reference Level! na ** na ** na ¥* na *¥

. Note: All concentrations are reported on a wet weight basis.

(o} = 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.
t Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildtife.
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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-Nitroaniline 3-Nitroaniline
Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Conc. Conc. Cone. Cone. Congc. Conc. Cone. Cone. Conc. Cone,
Mile Number | (ug/kp) (ug/g lipid) (uglks) (ua/g lipid) {ngfkg) (uglg lipid) (ugfke) (ugfplipid) - | (ug/kp) (ug/glipid)
RM 14 1-LS 490 U| 490 ] U 99 U| 450 Ul 490 U
" RM 14 1-C 480 U|[ 480 U 96 U 480 U 480 U
RM 21 2-LS 2500 U] 2500 U 500 U| 2500 Ui 2500 U
RM 23 3-Ls 500 U| 500 . U 100 U| 500 Ul 500 U
RM 26 41Ls 480 U| 480 U 97 U| 480 Uj 480 u
RM 29 5Ls 2400 U| 2400 U| 4% U| 2400 Ul 2400 U
RM 36 6Ls 490 U| 490 U 98 U| 4% Ul 49 U
- RM 59 7Ls 490 U| 4% U 98 U| 4%0 U| 450 )
RM 68 &1Ls 2500 U| 2500 U 490 u| 2500 Ul 2500 U
RM 81 9-LS 490 U|[ 490 U 99 U| 490 Ul 490 ull
RM 88 10-LS 2500 U| 2500 U| 490 u|[ 2500 U| 2500 U
RM 90 11-LS . 490 U| 45 U 98 U 490 Uil 4% U
RM 95 12-LS 490 Uf 490 U 99 U| 450 U| 450 u
RM 120 13-1-LS 480 U|[ 480 U 96 U| 480 U| 480 u
RM 120 13-2-Ls 2400 U 2400 U}l 480 U] 2400 U| 2400 u
RM 120 13-3-LS 490 U| 4% Ul . 98 u 490 ) 490 U
RM 124 14-LS 2500 U 2500 U 500 Ui 2500 U| 2500 u
RM 141 15-C 2500 U | 2500 Ul 500 U| 2500 U| 2500 U
[Wildlife Reference Levelt 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.quentification 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-cating wildlife.
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TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 6 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

INITROAROMATICS (cont.) JPOLYNUCLEAR AROMATIC HYDROCARBONS
4-Nitroaniline Acenaphthene Acenaphthylene . | Anthracene Benzo(a)anthracene
Norm.¥ Norm.* Noxm.* Norm.* Norm.*

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

Mile Number {uglke) (png/g lipid) (ug/kg)  (uglg lipid) (ng/kg)  (ug/glipid) (nefkg)  (up/g lipid) (ngfkg)  (eglg lipid)
RM 14 1-LS 490 19) 9.9 U 9.9 U 9.9 U 9.9 u
RM 14 . 1€ 480 u 9.6 U 9.6 U 9.6 U 9.6 U
RM 21 2Ls 2500 U 10 u 10 U 10 U 10 U
RM 23 3-Ls 500 U 10 U 10 u 10 u 10 u
RM 26 4-Ls 430 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 6Ls 490 u 9.8 u 9.8 U 9.8 u 9.8 U
RM 59 7-LS 4%0 U 9.8 U 9.8 3] 9.8 U 9.8 U
RM 68 8-LS 2500 u 7.8 o) 7.8 U 7.8 U 7.8 u
RM 81 9-LS 450 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 %0 11-LS 430 U - 9.8 u 9.8 U 9.8 U 2.8 u
RM 95 12-Ls’ 490 U 9.9 u 9.9 U 9.9 u 9.9 u
RM 120 13-1-LS 430 u 9.6 u 9.6 u 9.6 U 9.6 u
RM 120 13-2LS 2400 u 8.5 U 8.5 U 8.5 U 8.5 U

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 4]
IWildlife Reference Level! na ¥¥ na ** na *¥* na ** na ** '

Note: Al concentrations are reported on a wet weight basis. -

C = Carp sample
LS = Largescale sucker sample
RM = River mile A
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 Jimit.
* = Lipid-normalized data only presented when a compound is detected.
** = Wildlife reference level not available.

1 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

Led

|POLYNUCLEAR AROMATIC HYDROCARBONS (cont.)

Benzo(b,k)fluoranthene Benzo(a)pyrene Benzo(ghi)perylene Chrysene Dibenzo(a,h)anthracene

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

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

Mile Number (ugkg)  (uglg lipid) (ug/kg)  {ep/g lipid) (ngkg)  (uglp lipid) (ug/kg)  (ug/g lipid) (ug/kg)  (ug/glipid)
RM 14 1-L8 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 26 415 9.7 U 9.7 U 9.7 U 97 u 9.7 U
RM 29 5-Ls 9.8 U| .98 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 68 8LS 7.8 U 7.8 8] 7.8 U 7.8 J 7.8 U
RM 81 9-LS 9.9 " u| 99 u| 99 u| 99 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 it-LS 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 95 12-LS 9.9 ul 99 u| 99 u| 99 U 9.9 [q]
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 9.8 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 Levelt na ¥ na ** na ¥* na ** na ¥*

Note: Ali 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 cvaluation.

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.
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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 Fluorene Indeno(1,2,3cd)pyrene  [Naphthalene Phenanthrene
Norm.#* Norm. ¥ Norm.* Norm.* Norm.*

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

Mile Number | (ug/kg) {ng/g lipid) (ug/kg) (uglg lipid) (uglkg) (up/g lipid) (ug/ke) (ug/g lipid) (ng/kg)  (ng/g lipid)
RM 14 1-Ls 9.9 U 9.9 u| 9% Ul 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 21 218 10 u| 10 U] 10 U} 100 u 10 U
RM 23 3Ls 10 U 10 u 10 U] 10.0 ) 10 U
RM 26 4-LS 9.7 u 9.7 ul 97 U 9.7 U 9.7 U
RM 29 5-LS 9.8 U 9.8 U| 98 U| 98 U 9.8, u
RM 36 6LSs 9.8 U 9.8 Ul 98 Ul 83 0.1 J 9.8 U
RM 59 7-Ls 9.8 U 9.8 Uu| 98 U| 98 u 9.8 u
RM 68 8Ls 7.8 U 1.8 U| 78 Ul 78 U 7.8 U
RM 81 9-Ls 9.9 U 9.9 ul 99 U| 99 U 9.9 U
RM 88 10-Ls 9.9 U 9.9 u| 99 U| 13.0 0.3 9.9 U
RM 90 11-LS 9.8 U 9.8 Ul 98 U| 10.0 0.3 9.8 U
RM 95 12-LS 9.9 U 9.9 Uj 99 Ul 99 Ul -99 U
RM 120 13-1-LS 9.6 U 9.6 Ut 9.6 U] 96 U 9.6 U
RM 120 13-2-Ls 8.5 U 8.5 U] 85 U| B85 U 8.5 U
RM 120 13-3-Ls 9.8 U|” 9.8 Ul 98 U| 6.6 0.2 J 9.8 U
RM 124 14-18 9.9 U 9.9 U] 99 Ul 99 U 9.9 U
RM 141 15-C 10 U 10° 1) 10 Ul 100 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 limit.
E = Estimated value based on QA/QC evaluation.

1 = Estimated value less than specified detection limit.

* = Lipid-normalized data only presented when a compound is detected,
** = Wildlife reference level not available. .
t Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-cating wildlife.
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TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 9 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

JPOLYNUCLEAR AROMATIC HYDROCARBONS (cont.) NAPHTHALENES [CHLORINATED BENZENES
Pyrene 2-Methylnaphthalene Dibenzofuran 2-Chloronaphthalene 1,3-Dichlorobenzene
Norm.* Norm.*: Norm.* Norm.* Norm.*
River Sample | Cene. Conc. Conc. Conc. Cone. Conc. Cone. Conc. Cone. Conc.
Mile Number § (ug/kg) (ug/glipid) - | (uplkp) (ug/s lipid) (uglkg) (ue/g lipid) (ug/kg) (uglg lipid) (ug/kgy (ug/g Yipid)

RM 14 1-LS 9.9 Ul 100 0.2 9.9 U 99 u 99 U
RM 14 1-C 9.6 Ul 96 U 9.6 U 96 U 96 U
RM 21 2-Ls 10 Ul 10.0 U 10 U 500 U 500 U
RM 23 3-LS 10 u| 10.0 ul 10 uj 100 U 100 U
RM 26 4LS 9.7 Ul 9.7 U 9.7 U 97 U 97 U
RM 29 5-Ls 9.8 Uu| 938 U 9.8 U 490 u 490 u
RM 36 6LS 9.8 Ul 88 0.1 J 9.8 U 98 U 98 U
RM 59 7-LS 9.8 U| 938 U 9.8 U 98 U 98 U
RM 68 8-Ls 7.8 Ul 738 U 7.8 4] 490 U 490 U
RM 81 9-LS 9.9 Ul %9 U 2.9 U 99 U 99 U
RM 88 10-Ls 9.9 Ul 23.0 0.5 9.9 u 490 u 490 U
RM 90 11-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
RM 120 13-1-1L.8 9.6 U 9.6 u 9.6 U 96 u 96 u
RM 120 13-2-L8 8.5 U| 85 U 8.5 U 480 U 430 U
RM 120 13-3-1S° 9.8 Ul 10.0 0.3 9.8 U 98 U 98 )
RM 124 14-LS 9.9 U 9.9 u 9.9 u - 500 U 500 U
RM 141 15-C 10 U 100 U 10 u 500 U 500 .U

Wildlife Reference Levelt ng *% 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.
J = Estimated vatue 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.
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TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 10 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

|CHLORINATED BENZENES (cont.)

1,2-Dichlorobenzene 1,4-Dichlorobenzene 1,2,4-Trichlorobenzene Hexachlorobenzene Hexachliorobutadiene
Norm.* Norm.* Norm.* Norm.* Norm.*

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

Mile Number | (ugfkg) (ug/g lipid) (ug/ke) (ug/g lipid) {ugfkg) _(ug/g lipid) (pgfke) (ug/g lipid) (ugfkg)  (uglg lipid)
RM 14 1-LS 929 U 99 u 99 U 29 U ' 89 U
RM 14 1-C 96 U 96 Ul 9 U 96 U 96 U
RM 21 218 500 Ul 500 U 500 U 500 U 500 U
RM 23 3-L8 100 U 100 u 100 u 100 u 100 8]
RM 26 4LS 97 U 97 8] 97 u 97 U 97 U
RM 29 5-LS 490 U| 430 U 490 U| 49 U 490 U

. RM 36 6-LS 98 U 98 u 98 U 98 U 98 u
RM 59 7-LS 98 Ul 98 U 98 U 98 U 98 U
RM 68 8-LS 490 U| 49 U 480 U 490 U 490 U
RM 81 ‘9-Ls 29 U 99 U 99 U 99 U 99 U
RM 88 16-LS 490 U 490 8] 490 U 450 U 490 U
RM 90 11-LS 28 u 98 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

RM 120 13218 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

RM 124 14-LS 500 U 500 U 500 Ul 500 U 500 U

RM 141 15-C 500 Ul 500 U 500 Uj 500 U 500 U
[Wildlife Reference Level! na ** na ** 1300 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. Vzlue 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.
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TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 11 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

ICHLORINATED BENZENES (cont.) BENZIDINES IPHTHALATE ESTERS
[Hexachloroethane Hexachlorocyclopentadiene  |3,3'-Dichlorobenzidine |Dimethylphthalate Diethylphthalate
Norm.* Norm.* Norm.* . Norm ¥ Nomm *

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

Mile Number ¥ (ug/kg) (pg/g lipid) (eelkg)  (pgf/p lipid) (palkg) (up/g lipid) (upfkg) _(ugfg lipid) {pgfkg) _(uglg lipid)
RM 14 1-LS 99 U 490 U 490 8] 99 U 59 U
RM 14 1-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-L8 97 U 480 U 480 U 97 U 97 U
RM 29 5-LS 490 u 2400 u 2400 U 450 U 490 ‘U
RM 36 6-LS 98 U 490 U 490 U 98 U 28 u
RM 59 .7-LS 98 u 490 U 490 U 98 1Y) 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 11-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-Ls 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 Reference Level! |- na ** na ** na ** na **¥ na **

Note: Al 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.
B = 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.
t Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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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. phthalate Benzyl butyl phthalate bis(2-Elhy]hcxyl)_phthatale Dj-n-octyl phthalate Carbazole
~ Norm.* Norm.* Norm.¥ Norm.* . Norm.*

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

Mile Number | (ugfkg) (ug/g lipid) (pgfkg)  (pg/p lipid) (eefkg)  (ug/g lipid) (uglkg)  (ug/g lipid) (xg/kg)  (pg/g lipid)
RM 14 1-LS 99 U 99 i U 99 U 99 u 99 u
RM 14 1-C 96 U 96 U 96 u 96 U 26 ]
RM 2t 2-Ls - 500 U 500 U 500 U 500 u 500 u
RM 23 3Ls 20 12.6 100 U 100 u 100 ul 100 U
RM 26 . 4Ls 97 u 97 U 760 11.5 97 u 97 U
RM 29 5-Ls 490 u 490 U 490 U 490 u 450 U
RM 36 <618 98 U 98 u 400 4.8 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 480 U 450 U 490 U
RM 81 918 99 U 99 U 99 U 99 9] 99 U
RM 88 10-LS 490 u 490 U 490 U 450 U 490 U
RM 50 11-LS 98 U 98 U o8 U 98 U 98 u
RM 95 12-LS 99 u 99 U 89 u 99 U 99 U
RM 120 13-1-L.8 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-LS 98 U 98 U 98 U 98 u 98 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

[Wildlife Reference Levell na ** na ** na ** na ¥* na ¥*

Note; All concentrations are reported on & 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 pr d when a c«
** = Wildlife reference level not available.

1d is detected

! Wildiife reference level from the New York State guidelines (Newell <t al. 1987) for the protection of fish-cating wildlife,
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TABLE E-3. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 13 of 13)

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

MISCELLANEOUS (cont.)
Benzy! Alcohol Benzoic Acid Isophorone 4-Chloroaniline
Norm.* Norm.* Norm.* . Norm.*
River Sample Conc. Conc. Cone. Conec. Conc. ~  Cone. Cone. Cene.
Mile Number { (ug/kg} (pg/g lipid) (uglkg) (ng/g kipid) (eg/kg)  (ug/g lipid) (nglkg)  (upfg lipid)
RM 14 1-LSs 99 U 950 U 99 u 300 U
RM 14 1-C 96 U 960 4] 96 8] 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 5Ls 480 U | 4500 U 430 U 1500 u
- RM 36 &LS 98 u 980 U 98 U 290 U
RM 59 7-Ls 98 U 980 u 98 U ' 290 U
RM 68 81S 490 U 4500 U 490 U 1500 U
- RM 81 9-LS 99 u 990 U 99 U 360 U
RM 88 10-LS 490 U 4900 8] 450 u- 1500 U
RM 50 11-LS 98 U 980 U 98 U 290 U
RM 95 12-L.S 99 U 990 U 99 U 300 U
RM 120 13-1-LS 96 U 960 U 26 U 250 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 250 U
RM 124 14-LS 500 U 5000 U 500 U 950 u
RM 141 15-C 500 U 5000 U 500 u 500 U
IWildlife Reference Levelt 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 cvaluation.

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 ¢t al. 1987) for the protection of fish-eating wildlife,
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TABLE E~4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 1 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

|[PESTICIDES
Alpha-BHC Beta-BHC - Delta-BHC Lindane Heptachlor
Norm.* Norm.* Norm.* Norm. * Norm.*

River Sample Conc. Conc. Congc. Cone. Conc, Conc. Conc. Cenc. Conc. Conc.

Mile Number |} (up/kg) (ug/g lipid) (ug/kg) (ng/g lipid) (ug/kg) (ugfg lipid) (ugfkg)  (uslg lipid) (ng/kg) (ug/g lipid)
RM 14 1-LS 2.5 U 2.5 Ul 80 U/RE 2.5 u 2.5 U
RM 14 - 1C 2.5 Ry 2.5 Ul 25 UE 25 U 2.5 u
RM 21 2-LS 25 9] 2.5 U| 25 U/E 2.5 U 2.5 U
RM 23 3-LS 2.5 U 2.5 Ui 50 U/E 2.5 U 2.5 u
RM 26 4-LS 2.5 U 25 Ut 25 UE 2.5 U 2.5 u
RM 29 5.LS 2.5 U 25 - Ui 30 WE 2.5 U 25 U
RM 36 6-LS 2.5 U 2.5 Uiy 75 UE 2.5 U 2.5 U
RM 59 7-LS 2.5 U/E 2.5 u 10 1) 25 UE| 25 u
RM 68 818 2.5 UmE 3.0 ul 15 UE 2.5 UE| 25 U
RM 81 9-LS 2.5 U/E 2.5 u 2.5 u 2.5 U/E 2.5 u
RMS88 | 10LS 2.5 U/E 2.5 u 8.0 U 2.5 UE| 25 U
RM 30 11-LS 25 U/E 2.5 ul 10 19) 2.5 UE| 25 U
RM 95 12-LS 2.5 U/E 2.5 u| 25 U 2.5 UE{ 25 U
RM 120 13-1-L8 2.5 UE| 25 Ul 25 u 2.5 UE| 25 U
RM 120 13-2-L8 25 U/E 25 u 10 U/E 2.5 UE| 25 u
RM 120 13-3-L8S 2.5 UE| . 25 Uy 15 U/E 2.5 UE| 25 U
RM 124 14-L8 25 U/E 2.5 Ul 25 U/E 2.5 UE| 25 U
RM 141 15-C 2.5 U/E 25 . U] 25 U/E 2.5 UE| 25 19

[Wildiife Reference Values? 100 100 100 100 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.

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 prntectmn of fish-eating wildlife,
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TABLE E-4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 20f7
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1943

JPESTICIDES (cont.)
Aldrin Heptachlor Epoxide Endosulfan 1 Dicldrin p.p'-DDE
Norm.* Norm.* -Norm.#¥ Norm.* Norm.*
River. Sample Conc. Cenc. Conc. Conc. Conc. Cone. Conc. Conc. Cone. Cone.
Mile Number | (ugfkg) (ug/e lipid) (ngfke) (uglp lipid) (ugfkg)  (eplg lipid) (ug/kg) (nalg lipid) (pgfke) (ug/g lipid)
RM 14 1-Ls 2.5 U 2.5 U 2.5 Ul 5 U| 110 2.4
RM 14 1-C 2.5 U 2.5 U 2.5 u 5 U| 63 1.1
RM 21 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| 110 3.2
RM 26 418 2.5 1) 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 21
RM 36 6-LS 25 u 2.5 U 2.5 u 5 Ul 69 0.8
RM 59 TLS 2.5 u 2.5 u 2.5 U 5 U| 176 2.7
RM 68 8.LS 2.5 u 2.5 u 2.5 u 5 uj 9 5.1
RM 81 9-LS 2.5 u 2.5 u 2.5 u 5 u| 6.2
RM 88 10-LS 38 1Y) 22 u 2.5 U| 65 U| 86 1.8
RM 90 1118 2.5 U 6.1 U 2.5 u S U| 160 4.2
RM 95 12-LS 2.5 U 2.5 u 25 u 5 u| 93 2.4
RM 120 13-1-LS 2.5 u 2.5 U 2.5 U 5 U| 180 12.9
RM 120 13-2-L8 2.5 U 2.5 U 25 U 5 U| 98 2.8
RM 120 13.3.L8 2.5 U 12 1) 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] 25 U 2.5 U 5 Ul 100 33
[Wildlife Reference Values! 120 na¥* na** 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.

] = 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.
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TABLE E-4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 3 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993 ’

JPESTICIDES (cont.)
|Endrin Endosulfan. 1 p.p'-DDD Endosulfan Sulfate p.p'-DDT
Norm.* Norm.* Norm.* Norm_* Norm.*
River Sample Cone, Core. Conc. Conc. Cone. Cone. Conc. Conc, Conoc. Cone.
Mile Number | (ug/kg) (pg/g lipid) (ugfkg) _ (nefg lipid) (uglkg)  (ug/g lipid) (ug/kg)  (uglg lipid) (ugfkg) (ng/p lipid)

RM 14 1S 5 U 5 0| 31 0.7 5 UE| 12 03

RM 14 1C 5 U 5 U 20 0.3 5 UE| 37 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 UE| 13 0.4

RM 26 4.18 5 U 5 u 16 0.2 5 U/E| 88 01

RM 29 5-LS 5 8] 5 U 28 0.6 5 UE|l 11 0.2

RM 36 6-LS 5 u 5 U 19 0.2 5 UE| 99 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 UE| 63 0.4

RM 81 9-LS 5 U/E 5 u 9.4 L6 5 u 4 0.7 J/E
RM 88 10-LS 5 U/E 5 U 31 0.6 5 U | 56 1.2 C/E
RM %0 11-LS 5 U/E S U 47 1.2 5 1Y) 13 0.3 E
RM 95 12-LS 5 U/E S u 29 0.8 5 U 8.6 0.2 E
RM 120 13-1-ES 5 - UE 5 U 31 2.2 5 U 27 1.9 E
RM 120 13-2LS- 5 u 5 UE 21 2.1 5 UE| 75 08
RM 120 13-3-LS 5 u 5 UE 27 0.9 5 UE| 9.6 0.3
RM 124 14-LS 5 u 5 UE 27 1.2 5 UE| 10 0.5
RM 141 15-C 5 U 5 UE 21 0.7 5 UE| 39 0.1 J

(Wildlife Reference Values* 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.

t Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE E-4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 4 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

|PESTICIDES (cont.) :
IMethoxychlor Endrin Ketone Endrin Aldehyde Gamma-Chlordane Alpha-Chlordane
Norm.* ‘Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Conc. Conc. Conc. Conc. Conc.
Mile Number (epfkg) (uglg lipid) (pefkg) (ug/g lipid) (pglkg)  (ug/g lipid) (ng/kg) _ (ug/glipid) (ug/kg)  (kglg lipid}
RM 14 1-LS 25 - u 50 U/E 6 U 5 U 2.5 U
RM 14 1-C 25 8] 21 U/E 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 23 U 20 U/E 5 U 3.5 1) 2.7 U
RM 26 4-LS 25 U 8 U/E 5 U 3.5 U 2.5 U
RM 29 5-LS 25 U 30 U/E 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 1Y) 4.0 19) 2.5 u
RM 68 8LS 25 1) 25 U/E 5 U 5.0 U 2.5 U
RM 81 918 25 U 10 U 5 U 2.5 1) 25 U
RM 88 10-LS 25 U 200 U 5 19) 44 U 6.0 U
RM 90 11-LS 25 U 50 U 5 U 6.1 U 3.5 u
RM 95 12-LS 25 ul s u 5 U 4.5 U 2.6 U
RM 120 13-118 25 U 5 U 5 U 5.5 U 3.6 U
RM 120 13-2-LS 25 U 30 U/E 5 U 3.1 U 25 u
RM 120 13-3-LsS 25 U 35 U/E 3 U 10 U 3.0 U
RM 124 14-LS 25 u 25 U/E 5 u 4.0 U 2.5 U
RM 141 15-C 25 1) 35 U/E 5 u 46 u 2.5 U
[Wildlife Reference Values!  [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

QUALIFIERS:
U = Compound was not d

E = Estimated value.

C = Value is an estimaté duc to matrix interferences.
1 = 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.
1 Wildlife reference level from the New York State guidelines (Newell et 2l. 1987) for the protection of fish-eating wildlife.

d. Value given is the lower quantification limit,
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TABLE £4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 5 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

IPESTICIDES (cont.)
 Toxaphene o,p'-DDE o,p-DDD 0,p"-DDT Dicofol
Norm.* Norm.* Norm.* Norm.* Norm. *

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

Mile Number (pg/ke)  (ug/p lipid) (ug/kg) (uefp lipid) (pglkg) (pelg lipid) (ug/kg) (ug/g lipid) {uglkg) (uglp lipid)
RM 14 118 250 U 130 Ul 260 Ul 210 U 26 u
RM 14 1C " - 250 U 52 U} 52 U| 52 u 26 - U
RM 21 2-L8 250 U 52 u 5.2 U 52 U 26 U
RM 23 3-Ls 250 U 5.2 Ul 52 Ul 52 U 26 U
RM 26 4-LS 250 U 52 U 52 Ul 52 Ul 26 18
RM 29 5-LS 250 U 52 U 5.2 Ul 52 U 26 U
RM 36 6-LS 250 U 5.2 Ul 52 U| 52 U] 26 1Y)
RM 59 7-LS 250 U 52 U| 52 Ul 52 Ul 26 U
RM 68 8-LS 250 U 52 U 52 Ul 52 U 26 U
RM 81 9-LS 250 U 5.2 Ul 52 Ul 52 Ul 26 U
RM 88 10-LS 250 U 130 U| 260 u| 210 u 26 U
RM 90 11-LS 250 U 9.5 u 52 Ul 52 U 26 u
RM 95 12-L.S 250 U 52 U 52 u| 52 u 26 U
RM 120 13-1-LS 250 U 5.2 U| 52 gl 52 U 26 U
RM 120 13-2-LS 250 u 52 u 52 u 52 u 26 u
RM 120 13-3LS 250 u 13 U 52 U| 52 U 26 U
RM 124 14-L8 250 U 5.2 U] 52 U| s2 Ul 26 U
RM 141 15-C 250 U 5.2 u 52 Uy 52 U 26 u

[Wildlife Reference Values!  Jna** 200 200 200 na¥*

Note: All concentrations arc 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.

1 Wildlife reference level from the New York Sate guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE E-4. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 6 of 7)

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

JPESTICIDES (cont.) PCBs
{Methy! Parathion Aroclor 1242/1016 Aroclor 1248 Aroclor 1254 Arxoclor 1260
Norm.* Norm.* Norm.* Norm.* -Norm.*
River Sample Conc. Cone. Conc. Cone. Cone. Conc. Cone. Conc. Cenc. Conc.
Mile Number - | (upfkg) pglg lipid) (uglkg)  (ugfg lipid) Guke)  (ue/p lipid) (eg/kg) (gl lipid) (ng/kg) (ug/p lipid)
RM 14 118 26 u 52 : U 52 u 98 2.1 54 1.2
RM 14 1.C 26 U 52 U 52 U 635 11 30 05 J
RM 21 2-L.S 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 52. u
RM 29 518 26 u 52 Uul. 52 U 53 1.1 27 - 0.6 J
‘RM 36 6-LS 26 U 52 U 52 U 42 0.5 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 52 u
RM 88 10-LS - 26 U 52 U 52 9] 2700 56.3 250 f)
RM %0 11-LS 26 U 52 9] 52 U 86 2.3 41 11 J
RM95 . 12-Ls 26 U 52 U 52 u 52 14 29 U
RM 120 13-1-LS 26 U 52 U 52 u 68 4.9 56 4.0
RM 120 13-2-LS 26 U 52 u 52 U 26 2.6 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 3 38 1.7 52 U
RM 141 15-C 26 U 52 U 52 U 36 1.2 52 u
Wildlife Reference Values!  Jna** na** na¥* na** [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 = Vazlue 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.

t Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE E4. PESTICIDES AND PCBs IN FISH 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 Conc. Conc. Cone. . Conc. Conc.
Mile Number (ug/kg)  (pg/e lipid) (pg/kg)  (pg/g lipid) (ug/g lipid)
RM 14 LS 52 U| 53 1.2 ; .
-RM 14 1-C 52 U 30 0.5 J
RM 21 2-LS 52 U 51 1.1 JE
RM 23 3-L8 52 U| 36 L1 J
RM 26 41s 52 LR B ul
RM 29 5LS 52 u| 27 0.6 I
RM 36 6-LS 52 U 52 U
RM 59 7LsS 52 U 52 . U
RM 68 8-LS - 52 U 31 1.7 J
RM 81 9-LS 52 U 52 3]
RM 88 10-LS 52 U 250 u
RM 90 11-LS 52 U 41 1.1 J
RM 95 12-L8 52 U 29 0.8 J
RM 120 13-1-LS 52 U 56 4.0
RM 120 13-2-LS 52 U 52 u
RM 120 . 13-3-LS 52 U 37 1.2 Ji
RM 124 14-LS 52 U 52 U
RM 141 15-C 52 u 52 U
[Wildlife Reference Values!  na** na*¥ ) 110

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

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.

the lower quantification limit,
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TABLE E-5. DIOXINS AND FURANS IN FISH WHOLE-BODY COMPOSITES (page 1 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

[DIOXINS
2378-TCDD 12378-PeCDD 123478-HxCDD 123678-HxCDD 123789-HxCDD 1234678-HpCDD
Lipid ) Lipid Lipid Lipid Lipid Lipid
Norm.* Norm.* . Norm.¥ Norm.* Norm.* Norm.*
River Sample Cone. Conc. Cone. Conc. Cone. Cone. Conc. Cone. Cone. Cone. Cone. Conc.
Mile Number (ng/k_g_) {ng/g lipid) (ng/kg_) (ng/g lipid) (nglkg) {ng/g lipid) (ng/kg_) (ng/g lipid) (n, glk2 (ng/g lipid) (ngle (ng/g lipid)
RM 14 1-LS 0.1 UE| 1.4 WE| 0.7 U/E| 08 U/E| 0.7 UWE| 11 0.02
RM 14 1-C 1.1 UE| 1.1 UE| 1.6 U/E| 16 UE| 1.7 U//E| 38 0.06
RM 21 2-Ls 0.6 U/E| 05 U/E| 0.5 U/E| 0.6 U/E| 05 U/E| 04 0.01
RM 23 3-Ls 0.8 UE| 0.7 U/E| 1.1 U/E| 05 0.02 ’ 0.1 U/E| 2.6 0.08
RM 26 4-Ls 09 -~ 0.0 0.7 U/E| 04 0.01 02 . U/E| 02 U/El 08 0.01
RM 29 5-Ls 0.9 U/E| 08 . UE| 1.7 UE| 1.7 U/E| 18 U/E| 07 0.01
RM 36 6LS 1.4 UE| 1.1 U/E| 06 U/E| 06 U/E| 06 WE| L1 0.01
RM 59 7-Ls 1.8 ' UE| 1.0 N U/E| 08 . U/E| 08 U/E| 08 URB; 21 0.08
RM 68 8-1S 03 ume| 03 : U/E| 03 UE| 04 U/E| 04 U/E} 13 0.07
RM 81 9-LS 0.4 U/E| 08 U/E| 03 0.13 0.4 UEB| 04 U/E| 08 0.13
RM 88 10-LS 0.7 UE| 1.1 U/E| t.1 UE| 1.2 UE| 12 UE| L2 | 0.03
RM 90 11-Ls T 07 UE| 0.7 U/E| 04 U/E| 0.6 .02 0.4 UE| 12 0.03
RM 95 To12-1s 0.6 U/E| 05 UE| 04 UE| 05 ' UE]| 04 U/Ey 05 0.01
i RM 120 13-118 0.4 U/E|! 04 U/E| 03 UE| 04 UE| 03 U/B 0.4 0.03
RM 120 13-2-LS 0.7 0.07 0.5 0,05 0.5 0.05 0.3 U/E| 03 UE| 09 . 009
RM 120 13-3-LS 0.4 U] 05 UE| 05 U/E| 0.6 U/E| 0S5 U/E 0.8 0.03
RM 124 14-LS 0.4 U/E| 03 UE]| 02 U/E| 02 U/E| 02 U/E| 04 0.02
RM 141 15-C 0.3 U/E! 05 U/E| 03 0.02 0.6 9.01 0.2 UE| 12 0,04
[Wildlife Reference Value® na ¥* na ** na ** ng ¥* 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 d 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-cating 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.
3 Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero,
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TABLE E-5, DIOXINS AND FURANS IN FISH WHOLE-BODY COMPOSITES (page 2 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

[DIOXINS (cont.) JFURANS
OCDD 2378-TCDF 12378-PeCDF 23478-PeCDF |123478-HxCDF - 123678-HxCDFE
Lipid Lipid Lipid Lipid Lipid Lipid
. Norm.* Norm.* Norm.* " Norm.* Norm.* . Norm.*
River Sample { Conc. Conc. Conc. Conc. Cone. Conc. Cone. Conc. Conc. Congc. Conc. Cone.
Mile Number J(ng/kg) (ng/glipid) | (ng/ke) (ng/g lipid) (ngfkg) (ng/g lipid) (ng/kp) (nglg lipid) (ng/kg) (np/g lipid) (ngfkg) (nglg lipid)

RM 14 1-LS 5.6 0.12 4.9 0.11 E 9.9 0.22 0.9 U/E| 13 U/E| 52 011
RM 14 1-C 7.5 0.13 3.6 0.06 23 0.04 0.3 U/E| 0.6 U/E| 05 U/E
RM 21 2-LS 33 0.07 590 0.11 5.6 0.12 0.7 U/E| 03 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| 06 u/E
RM 26 4-LS 5.6 0.08 2.6 0.04 18 0.03 03 U/E|{ 04 U/E} 04 U/E
RM 29 5LS 3.6 0.08 52 0.11 E 0.6 U/E| 0.6 - UE| 05 UE| 05 U/B
RM 36 &LS 4.9 0.06 59 0.07 E 1.4 0.02 1.3 U/E| 0.8 _U/E| 08 U/E
RM 59 7-LS 99 035 5.4 0.19 E 2.0 0.07 0.1 U/E| 07 U/E 0.7 U/E
RM 68 8-LS 8.9 0.49 2.6 0.14 1.5 0.08 0.2 R U/E| 02 U/E| 02 U/E
RM 81 . 9Ls. 3.9 0.65 1.6 0.27 | o4 U/B L0 0.17 03 U/E| 04 U/E
RM 88 10-LS 5.4 0.11 2.1 . UE| 12 0.03 0.5 UE| 10 U/E| 09 U
RM 90 11-Ls 2.6 0.07 6.5 0.17 3.9 0.10 1.1 U/E| 08 U/E| 09 U/E
RM 95 12-LS 22 0.06 38 0.10 1.7 0.04 0.3 U/E| 03 UEB{ 03 UE
RM 120 13-1-Ls 1.5 0.11 4.8 034 03 0.02 0.5 U/E;| 03 U/E| 03 U/E
RM 120 13-2-LS 43 043 2.7 0.27 0.6 u/B 1.8 0.18 0.7 U/E| 0.7 U/B
RM 120 | 13-3LS | 6.0 0.20 22 0.07 22 0.07 02 » UE| 03 WE| 03 U/B
RM 124 14-LS 3.7 0.17 4.1 0.19 0.9 U/B 0.3 U/E| o1 UWE| 0.1 ~ U/E
RM 141 15-C 3.9 0.13 3.9 0.13 3.9 0.13 - 0.2 0.01 0.3 U/E| 04 U/B

IWildlife Reference Value® | na ** na ** na ** na *# na ** na ¥*

Note: All concentrations are reported on a wet weight basis.

€ = Carp sample

LS = Largeseale sucker sample

RM = River mile

U = Compound was not detected. Value given is the lower quantification limit.
B = Estimated value based on evalutation of QC data.

* = Lipid-normalized data only pr

d when a c(

disd

A

3

**% = 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.
3 Toxicity Equivalency Cencentration calculations assume that the concentrations for undetected compounds are equal to zero,




eed

TABLE E-5. DIOXINS AND FURANS IN FISH WHOLE-BODY COMPOSITES (page3 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

JFURANS (cont.)
123789-HxCDF 234678-HxCDF 1234678-HpCDF 1234789-HpCDF OCDF
Lipid Lipid : Lipid Lipid Lipid
Norm.* . Norm.* . Norm.* Norm.* : Norm.*
River Sampie Cone. Conc. Conc. Conc. Conc. Cone. Cone. Conc. Conc. Conc.
Mile Number (nglkg) (ng/g Lipid) ("g/kE) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (nglkgl) (ng/g lipid)
RM 14 1-Ls 24 0.05 52 0.11 55 0.12 0.5 UE| 2.7 0.06
RM 14 1-C 25 0.04 1.0 0.02 03 U/E] 0.5 U/E] 0.6 U/E
RM 21 2-Ls 4.5 0.10 1.2 - 0.03 03 U/E 0.6 UE| 02 U/E
RM 23 3-Ls 0.8 0.02 1.6 0.05 0.7 U/E 0.4 UE, 24 0.07
RM 26 4-Ls 1.1 0.02 0.4 UE 0.7 U/E 1.2 UE| 03 U/B
RM 29 518 ‘34 0.07 0.8 0.02 0.4 . U/E] 0.2 UE| 02 U/E
RM 36 &LS 13 0.02 0.3 0.00 0.5 U/E] 02 UE| 02 . UE
RM 59 718 21 0.08 0.6 0.02 - 13 0.05 0.4 UE| 13 8.05
RM 68 8-LS 1.6 0.09 0.4 0.02 0.8 U/E 12 . U/E! 09 0.05
RM 81 9-Ls 0.9 0.15 0.3 . 005 07 UE| 02 UE| 04 U/E
RM 88 10-LS 1.7 UE| 11 U/E 1.3 U/E 2.5 UE| 038 U/E
RM 90 11-LS 4.0 0.11 1.0 0.03 0.4 0.01 0.4 . U/E| 03 uU/E
RM 95 12-LS 17 0.04 0.4 0.01 0.4 U/E 0.3 . U/E| 0.1 U/E
RM 120 13-1-LS 28 0.20 0.7 0.05 0.3 U/E 0.2 U/E| 0.1 . U/E
RM 120 13-2-LS 13 0.13 - 0.5 0.05 4.0 0.40 0.4 U/E| 2.0 0.20
RM 120 13-3-LS 1.6 0.05 ) 0.5 0.02 0.6 UE| 03 U/E| 04 U/E
RM 124 14-LS 14 0.06 0.4 U/E 0.2 U/E| 02 U/E| 03 0.0
RM141 | 15-C 23 0.08 0.7 0.02 0.2 UE| 0.2 U/E| 02 U/E
[Wildlife Reference Value® na *¥ na ** na ¥* na **’ na **

Note: All concentrations are reported on & 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.

* = [ ipid-normalized data only pr d when a comp

*% = 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.

t 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.
3 Toxicity Equivalency Concentration caloulations assume that the concentrations for undetected compounds are equal to zero.
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TABLE E-5. DIOXINS AND FURANS IN FISH WHOLE-BODY COMPOSITES (page 4 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

vied

2,3,7,8-TCDD Toxicity Equivalency Concentrations?
Lipid Lipid
TEC? Norm. TEC? Norm.
River Sample TEC? TEC?
Mile Number (pe/g) (ng/g lipid) (pg/g) (ng/g lipid)
RM 14 1-LS 0.0684 23393 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 5-1.S 2.0787 0.0433 0.9506 0.0198
RM 36 6Ls 2.3095 0.0275 0.8359 0.0100
RM 59 7-Ls 23222 0.0830 0.9552 0.0341
RM 68 8-LS 0.9178 0.0513 0.5578 0.0310
RM 81 9-LS 13116 02188 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
RM 120 13-1-LS 1.3581 0.0971 0.8505 0.0608
RM 120 13-2-LS 2.5223 02524 2.4053 0.2405
RM 120 13-3-1.8 1.0437 00348 0.5540 0.0185
RM 124 14-LS 0.9925 0.0452 0.5580 0.0254
RM 141 15-C 14130 0.0471 1.1109 0.0364
Wildlife Reference Value® 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.

B = Estimated value based on evalutation of QC data.

* = Lipid-normatized 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-ecating wildlife.

t Toxicity Equivalency Concentrations calculated using Bames ¢t al (1989),

? Toxicity Equivalency Concentration caleulations assumes that the concentrations for undetected compounds are equal to half the lower detection limit.

A q

3 Toxicity Equivalency Concentration calculations that the trations for und 1 comp 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) (ng Sn/ke) © (pg Sn/kg)
RM 14 1-LS 3.4 u 52 U 1.6 U/B
RM 14 1-C 3.4 u 1.3 J 28.8
RM21 | 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 52 L] 12.8
RM 29 5-LS 3.4 U 1.3 J 28.8
RM 36 61LS 34 U 2.6 J 54.3
RM 59 7-LS 3.4 U/E 1.6 JIE 6.4 J/E
RM 68 8-LS 3.4 U 52 U 12.8
RM 81 9-LS 3.4 Y] 5.2 U 32 u/B
RM 88 10-LS - 3.4 u 1.8 J 256
RM 90 | 11-LS 3.4 U 5.2 U 12.8
RM 95 12-LS 3.4 U 5.2 U 16.0
RM 120 | 13-1-LS 3.4 3] 5.2 [8) 6.4
RM 120 | 13-2-LS 3.4 U/E . 52 U/E 6.4 U/E
RM 120 { 13-3-L5 3.4 U 52 U 12.8
RM 124 14-LS 3.4 U 52 U 3.2 uU/B
RM 141 15-C 3.4 U 52 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.

I = Value detected below specified detection limit.

E = Estimated value based on evaluation of QC data.

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.

E-6:1
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TABLE E-7. RADIONUCLIDES IN FISH WHOLE-BODY COMPOSITES (page 1 of 2)

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

RADIONUCLIDES -

River Sample  |Plutonium 23%/240 Plutonium 238 Americium 241 Cobalt 60 |Cesium 137 Europium 152

Mile Number | (pCi/g) error  LLD | (pCilg) error  LLD | (pCi/g) error  LLD | (pCifg) (pCi/fg) error LLD (pCi/g)

RM 14 1.LS__ [ 0.00L___ +0.001 0.000] 0.011 __ +0.006 0.007] 0.003_U 10012 0.020] 0.02 _U| U 002] 020 U
RM 14 1-C 0.002 +0.002 0.000 | 0.002 U +0.004 0.003| -0.001 U +0.007 0.014| 002 U U 0.02 0.20 U
RM 21 2-Ls 0.001 +0.001 0.000 | 0,000 U +0.004 0.008| 0.003 U +6.008 0015 002 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| 002 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| 002 U| U 0.02 0.20 U
RM 29 5-LS 0.001 +0.002 0.000 | 0.001 U +0.004 0.008 | -0.004 U +0.007 0.014| 002 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| 002 U U 0.02 0.20 U
RM 59 7LS 0.003 +0.003 0.000) 0.003 U +0.006 0.011] -0.002 U 40.013 0.027| 002 U U 0.02| 020 U
RM 68 8-LS 0.001 +0.0601 0.000| 0.001 U -+0.004 0.007] 0.001 U +0.008 0.015| 062 U U 0.02 0.20 u
RM 81 9-LS 0.001 +0.002 0.000| 0.001 U 40.004 0.008| 0.003 U +0.009 0.017| 002 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 %0 11-Ls 0.002 +0.002 0.000 ] 0.001 U +0.005 0.010]| 0.004 U +0.006 0.009] 002 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 0010 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 0008( 0005 U +0.006 0010| 002 U U 0.02 0.20 U
RM 120 13-2-Ls 0.001 +0.002 0.003 | 0.002 U +0.004 0.008)| 0.002 U +£0.005 0.009| 002 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 0012 002 U u 0.02 0.20 U
RM 124 14-LS 0.000 +0.003 0.006| 0.001 U +0.003 0.006] 0.000 U +0005 0010| 002 U U 0.02 0.20 u
RM 141 15-C 0.001 +0.003 0.000| 0.601 U +0.008 0.017]-0.002 U +0006 0.013| 002 U U 0.02 0.20 U

[Wildlife Reference Value! na¥ 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

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

Lld

]
River Sample  |Buropium 154  |Furopium 155
. Mile Number (pCilE) (pCi/g)
RM 14 1-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 31s 0.20 U 0.05 u
RM 26 4LS 0.20 u 0.05 U
RM 29 5-LS 0.20 U 0.05 U
RM 36 6LS 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 81 9-LS 0.20 u 0.05 u
RM 88 10-LS 0.25 U 0.50 U
RM 90 11-LS 0.20 U 0.05 U
RM 95 12-LS 0.20 U 0.05 u
RM 120 13-1-1.S 0.20 U 0.05 U
RM 120 13-2-1LS 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
(Wildlife 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. L

! Wildlife reference value from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.




