





Particulates- 12/91-5/92

MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E , Port Orchard Washington 98366

CASE NARRATIVE

September 24, 1992

Subject: Commencement Bay Sediment Traps
Samples: 92 - 268426 to -268429 and -268433.
Case No. DOE-370Y
Officer: Dale Norton
5o S0t
By: Dickey D. Huntamer . | %"
Organics Analysis Uit
TRIBUTYLTINS
ANALYTICAL METHODS:

The samples were extracted following the methods given in Puget Sound Estuary Program (PSEP)
"Recommended Guidelines for Measuring Organic Compounds in Puget Sound Sediment and Tissue
Samples" Recommended Methods for Organotin Compounds. The samples were Soxhlet extracted using
acetone and tropolone, 0.2% by weight, solvent exchanged to hexane and dried using sodium sulfate.
The organotin compounds were hexylated using the Grignard reaction given in Krone et al (1989
including the silica gel/alumina cleanup. Analysis was done by capillary Gas Chromatography using the
Atomic Emission Detector due to problems with the Flame Photometric Detector (FPD). Percent solids
was not available when the results were calculated for sample -268428 so results are on a weight basis.
The percent solids as determined for the semivolatile analysis was 43 8% for sample 268428. All other

samples are reported on a dry weight basis.

HOLDING TIMES:

The samples were stored frozen following PSEP Guidelines until extraction. Afier extraction all samples
were analyzed within the recommended 40 day extract holding time.

BLANKS:
No target compounds were detected in the blank.

SURROGATES:

Recovery of the surrogate spike, Tripropyltin, was 79% and 57% for the blanks and ranged from 190% to
340% for the samples. The Sequim Bay reference sample surrogate recovery was 47% and the matrix
spikes on sample 268433 were 370% and 380% Although no surrogate recovery limits have been
established for this method the high surrogate recoveries in the samples and matrix spikes introduces an
unknown quantity into the analysis. Consequently all positive results for samples 268426 to 268429 and

268433 have been qualified with the "J" flag.




Particulates- 5-11/92

MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E , Port Orchard Washington 98366

CASE NARRATIVE

April 26, 1993

Subject: Commencement Bay Sediment Traps
Samples: 92 - 498331 10 -498335

Case No. 356

Officer: Dale Nerton

By: Dickey D. Huntamer_,fé-/f;: C

Organics Analysis Uni
TRIBUTYL TINS

ANALYTICAL METHODS:

The samples were extracted following the methods given in Puget Sound Estuary Program (PSEP)
"Recommended Guidelines for Measuring Organic Compounds in Puget Sound Sediment and Tissue
Samples” Recommended Methods for Organotin Compounds. The samples were Soxhlet extracted using
acetone and tropolone, 0.2% by weight, solvent exchanged to hexane and dried using sodium sulfate.
The organotin compounds were hexylated using the Grignard jreaction given in Krone et al (1989)
including the silica gel cleanup. Analysis was done by capillary Gas Chromatography using an Ion Trap
Detector (ITD). Percent solids was factored into the calculations and results are reported on a dry weight

basis.
HOLDING TIMES:

The samples were stored frozen following PSEP Guidelines until extraction. Afer extraction all samples
were analyzed within the recommended 40 day exiract time.

BLANKS:
No target compounds were detected in the laboratory blanks.

SURROGATES:

Recovery of the surrogate spike, Tripropyltin, ranged from 103% to 178%. No surrogate recovery QC
limits have been established for this method.,

MATRIX SPIKE AND MATRIX SPIKE :

The matrix spike recoveries for tributyltin were 157% and 178% with a Relative Percent Differences
(RPD) of 13%. The other compounds, tetrabuty! tin, dibutyl tin and monobutyltin were not detected in
the matrix spikes and consequently the results are listed as no analyte found (NAF). No spike recovery
QC limits have been established for Organotins at this time,
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Commencement Bay Sediment Traps - IBT

MATRIX SPIKE AND MATRIX SPIKE :

Matrix spike recoveries for tributyltin  were 140% and 110%. The Relative Percent Differences (RPD)
for the matrix spikes was 24%. No spike recovery or RPD QC limits have been established for organotins
at this time. The high surrogate recoveries did not appear to affect the spike recoveries. They were not
significantly higher and were within the acceptable range of 50% to 150%

SPECIAL ANALYTICAL PROBLEMS:

These samples were analyzed on the Atomic Emission Detector (AED) instead of the Flame Photomeiric
Detector (FPD) normally used when it was discovered that the FPD was not operating properly. The
AED had been previously tested as an alternate method for tributyltins and had performed satisfactorily
The problem may not be with the detector used but may be associated with activation of the injection
port by carry over of the reagents used in the analysis. All of the samples experienced increases in
concentration with each succeeding injection. To minimize this effect alternate standards and samples
were injected and the organotin results for each sample were calculated off the previous standard.  This
appears to have compensated for the increases observed with each injection for the target compounds but
the tripropyltin swrogate was not part of the standard used. Consequently tripropyltin concentrations
were not compensated, as were the target compounds, leading to the high surrogate recoveries

One additional sample was analyzed with the sediment samples. This was a Bay Reference Sediment
which presumably was spiked with 100 ng/gm (100 ug/Kg) wet weight of tributyltin. No value for
tributyltin has been established for the Sequim Bay Reference Sediment so the accuracy of the analysis

cannot be determined.

SQ1 120 ug/Kg (wet weight) Tributyltin
62 T § Dibutyltin
DATA QUALIFIER CODES:
u - The analyte was not detected at or above the reported value.
J - The analyte was positively identified. The associated numerical value is an
I - The analyte was not detected at or above the reported estimated result.
RE} - The data are ynysable for all purposes.
EXP - The result is equal to the number before EXP times 10 to the power of the
number after EXP. As an example 3EXP6 equals 3 X 106,
NAF - Not analyzed for.
N - For organic analytes there is evidence the analyte is present in this sample.
NJ - There is evidence that the analyte is present. The associated numerical result
is an estimate,
E - This qualifier is used when the concentration of the associated value exceeds

the known calibration range.

* - The analyte was present in the sample. (Visual Aid to locate detected
compound on report sheet.)
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Commencement Bay - TBT

ANALYTICAL COMMENTS:

In past analyses using the Flame Photometric Detector (FPD), the principle analytical problem was
directly related to chromatographic interferences due to sulfur, These samples were treated with Mercury
and analyzed on the ITD mass spectral detector. This eliminated most of the sulfur problems but was not
as sensitive as the FPD. Chromatographic interferences were still a problem on the ITD but less so than

with the FPD due to the ability to look at specific masses.

The performance of the tetrabutyltin, dibutyltin and monobutyltin was poor particularly in the spike
samples where these other ting were not recovered but tributyltin and tripropyl (surrogate) had good
recoveries, This could be related to steric hindrance during derivitization with the Grignard reagent
and/or due to less reactivity toward the Grignard derivitization depending on subsmunon Consequently
results for the tetra-, di-, and mono- tins were qualified with "J" in the samples.

Two additional sample was analyzed with the sediment samples. This was a Sequim Bay Reference
Sediment which presumably was spiked with 100 ng/gm (100 ug/Kg) wet weight of tributyltin. No value
for tributyltin has been established for the Sequim Bay Reference Sediment so the accuracy of the

analysis cannot be determined. (Reported on a dry weight basis )

92-498335 SRM1 SQI 87  ug/Kg (59.9%solids) Tributyltin
" SRM2 SQID 45 " " "

Some dibutyltin (15 J ug/Kg) and tetrabutyltin (127 J ug/Kg) was also detected in the Sequim bay
(SRM2) sample but not in the SRM1 sample,

DATA QUALIFIER CODES:

U - The analyte was not detected at or above the reported value.

¥ - Th? analyle was positively identified. The associated numerical value is an
estimate.

u - The analyte was not detected at or above the reported estimated _resu]t.‘

REJ - | The data are ynusable for all purposes.

EXp - The result is equal to the number before EXP times 10 to Lhe power of the
number after EXP. As an example 3EXP6 equals 3 X 106,

NAF - Not analyzed for.

N - For organic analytes there is evidence the analyte is present in this sample.

NJ - There is evidence that the analyte is present. The associated numerical result

is an estimate.

E - This qualifier is used when the concentration of the associated value exceeds
the known calibration range.

bold - The analyte was present in the sample. (Visual Aid to locate detected
compound on report sheet )



Appendix C: Water Column Profile Data



Table C1: Summary of water column profile data for Thea Foss Waterway

collected August 1989 to June 1991

Location Mouth Central
Station No FP-3 FP-2
Surface Mid Bottom

Level Surface Mid Bottom

Salinity (o/00)
1SS (mg) 3 2

Sample No 49~ 8119 8120 8121/22%
Depth (ft) 0 20 40
Temp (°C) 10.9
Salinity (o/o0)
T8S (mg/T)

Sample No. 03—
Depth (ft)
Temp (°C)
Salinity (o/co)
1SS (mg/l)

No. 16~
Depth (ft)
Temp (°C)
Salinity (ofco)}
158 (mg/1)

Sample No. 27- 8052/53%
Depth (ft) 0 19 36
Temp (°C) 13.8 114 111
Salinity (o/co) 24.0 29.0 300
TSS (mg/l)

Sample No 40-
Depth (ft)
Temp (°C)
Salinity (o/o0)

Salinity (o/o0)
T8S (mg/l)

Sample No. 13— 8070 8071 8072 8073/ 74% 8075 8076
Depth ({t) 0 19 36 0 15 28
Temp (°C) g9 84 8.3 87 84 82
Salinity (0/00) 272 286 28.8 27 4 28.8 28 6
TSS {mg/) 2 - 3 2 2 4

Sample No 13-

Depth (ft)

Temp (°C) 145
Salinity (o/co) NA
1SS (mg/l) 2

*=Reported as mean of duplicate samples
NA=Not analyzed



Appendix D: Tentatively Identified Organic Compounds



Table D1: Summary of tentatively identified semivolatile organics in settling

particulate matter from Thea Foss Waterway collected June 1989
to November 1992 (all concentrations are estimated ug/kg, dry).

Location ' Head Near Twin 96" Drains
Station No. TE-1

8096/ 8426/ 8331/
Sample No. o7% 8118 8301 8320 8569 27% 32%
Collection Date 5-12/80  1-6/90  7-12/90 1-6/91 6-11/91 12/91-5/92 5-11/92
Benzeneacetic acid na na 16000 - - - -
Hexadecanoic acid na na 49000 49000 11000 9000 220000
Tetradecanoic acid na na - - 9700 5500 25000
Octadecanoic acid na na - - - - 54000
Methyl tetradecanoic acid na na - - - - 1800
Benzene propanoic acid na na - - - - 35000
Methyl undecanoic acid na na - - - - 6500
Methyl decanoic acid na na - - 5700 - -
2-methylbutanoic acid na na - - - - 6600
Phenyl acetic acid na na - - - 2500 7500
Oleic acid na na - - - - 21000
Benzene propanic acid na na - - - - 4800
Cholesterol na na 65000 - - - -
1-Phenyl ethanone na na - - - 1600 -
Bicyclo hexenone na na - - - 3600 1700
1H-Indole-5-carbonitrile na na - - - - 1400
2,3-Trimethyl naphthalene na na - - - - 3800
3-Carene na na - - - 770 -
Benzaldehyde na na - - - - 1600
Unknown hydrocarbons na na 39000 - 1500 5000000 8900
Unknown sterols na na 28000 - - - -

*=Reported as mean of two samples
+=Reported as mean of three samples
na=Not anélyzed

—=Not detected at unspecified detection limit



Table D1 (continued): Summary of tentatively identified semivolatile organics
in settling particulate matter from Thea Foss Waterway collected June 1989
to November 1992 (all concentrations are estimated ug/kg, dry).

Location North of 15th Street Drain

Station No. TF-2

Sample No. - - 8302 8313 8524 8428 8333
Collection Date 5-12/89 1-6/90  7-12/90 1-6/91 6-11/91  12/91-5/92 5-11/92
Hexadecanoic acid na na 51000 71000 32000 11000 - 320000
Tetradecanoic acid na na - 32000 13000 - 120000
QOctadecanoic acid na na - - 6600 - 35000
Octanoic acid © na na - - = - 390
Methyl tetradecanoic acid na na - - - - 7300
Methyl decanoic acid na na - - - - 10000
Phenyl acetic acid na na - - - - 4700
Oleic acid na na - - 47000 - 120000
Benzene propanic acid na na - - - - 400
Methyl octane isomer na na 32000 - - - -
Cholesterol na na 78000 - 13000 - -
1-Phenyl ethanone na na - - - 1300 -
Cyclohexenone na na - - 1100 8100 720
2-Hydroxy benzonitrile na na - - - 940 -
1 2-Dihydro naphthalene na na - - 340 - -
1,4-Methanoaulene na na - - - - 390
7,22-Dienol ergosta na na - - 7900 - -
4-Hydro benzaldehyde na na - - - - 330
Benzofurancne na na - - - - 320
3-Hexene-2,5-dione na na - - - - 440
TUnknown hydrocarbons na na 9400 - - 5000000 6400
Unknown sterols na na. 28000 - - - -

*=Reported as mean of two samples
+=Reported as mean of three samples
na=Not analyzed

—-=Not detected at unspecified detection limit



Table D1 (continued): Summary of tentatively identified semivolatile organics
in settling particulate matter from Thea Foss Waterway collected June 1989
to November 1992 (all concentrations are estimated ug/kg, dry).

Location Mouth of Wheeler-Osgood Waterway
Station No. 1F-3
8108/ 8303/ 8322/ 8525/

Sample No. 8101  8117/13+ 13% 27% 26+ 8429 8334
Collection Date 5-12/89 1-6/90 7-12/90¢ 1-6/91 6-11/91  12/91-5/92  5-11/92
Hexanedioic acid na na - - 1300 - -
Hexadecanoic acid na na 16000 70000 9800 11000 -
Tetradecanoic acid na na - 25000 12000 - -
Octadecanoic acid na na - - - 8500 -~
Methy] undecanoic acid na na - - - - 820
Methyl decanoic acid na na - - - - 3100
Methyl ester tetradecanoic acid na na - 2700 - - -
Methyl butanoic acid na na - 19000 - - -
Benzene propanic acid na na - 7100 - - -
Methyl ester decanoic acid na na - 4900 - - -
Methyl octane isomer na na 7500 - - - -
Cholesterol na na 33000 - - - -
Cholesanol isomer na na 8600 - - - -
C10.H14 Isomer na na 2900 - - - -
Cyclohexenone na na - - - 4200 280
3,2~-Cyclohexenone na na - - - 840 -
2,3-Dimethyl naphthalene na na - - 360 - -
2,3-Trimethyl naphthalene na na - - 280 - -
1,4-Methanoaulene na na - - 59 - -
3-Carene na na - - 170 - -
Benzofuranone na na - - - 48 -
Dimethyl frisulfide na na - - - 290 -
Unknown hydrocarbons na na 10000 - 14000 6000000 1500
Unknown sterols na na 18000 - - - -

*=Reported as mean of two samples
+=Reported as mean of three samples
na=Not analyzed '

—-=Not detected at unspecified detection limit



Table D1 (continued): Summary of tentatively identified semivolatile organics
in settling particulate matter from Thea Foss Waterway collected June 1989
to November 1992 (all concentrations are estimated ug/kg, dry).

Location Mouth near D-Street Tank Farms
Station No. TE-4
8304/

Sample No. 8105 8119 05* - 8527 8430 8335
Collection Date 5-12/89 1-6/90 7T-12/90 1-6/91  6-11/91  12/91-5/92 5-11/92
Hexadecanoic acid na na 33000 T - 9600 15000 610000
Tetradecanoic acid na na - - 13000 - 110000
Qctadecanoic acid na na - - 21000 - 68000
Methyl decanoic acid na na - - - - 5900
Phenyl acetic acid na na - - - - 3000
Methyl ester benzoic acid na na - - - 740 -
Gamma-—sitosterol na na - - 1500 - -
Cholesierol na na 62000 - - - -
5,22-Dien-3-o-cholestanol na na - - 5000 - -
Cyclohexenone na na - - - 3100 2000
4-Methano-1,3 dioxolane na na - - 15000 - -
Unknown hydrocarbons na na 14000 - 24000 4000000 7800
Unknown sterols na na 31000 - - - -

*=Reported as mean of two samples
+=Reported as mean of three samples
na=Not analyzed

-=Not detected at unspecified detection limit



Appendix E: Problem Chemicals in Settling Particulate Matter
vs Commencement Bay Sediment Quality Objectives



Table E1: Comparison of problem metals in settling particulate matter from Thea Foss Waterway
to Commencement Bay Sediment Quality Objectives (mg/kg, dry).

Location Head near twin 96" Drains

Station No. TF-1 CMRB
Period 5-8/89 8-12/89 14/90 4690 7-10/90 10-12/90  12/90-3/91 4-6/91 6-0/91 O-11/01 11/91-2/92 _ 2-5/92 5892 8-11/9%2 $QO
Cadmium 2.9 TEE - 3.1 2.3 2.3 - - 3. 2.1 2.6 3.6 3.7 5.1
Copper 180 120 140 - 190 150 150 - - 210 150 160 200 210 150
Mercury 0.66| 040 051 - o063 0.50 0.55 - -1 om 079 j| 057 j| 076 068 j 0.59
Nickel 64 71 81 - 63 80 69 - - 56 62 54 47 63 >140
Lead 370 330 360 . - 350 360 400 - - 380 370 350 340 390 450
Zinc 370 | 410|410 - 340 400 460 - - 460 | 460 410 380 490 410

Location North of 15th Street Dramn

Station No. TF-2 CMB
Period 5-8/89 8-12/89 1-4/90 4-6/90 7-10/90 10-12/90  12/90-3/91 4-6/91 6-9/91 9-11/91 11/91-2/92 2-5/92 5-8/92 8-11/92 1 8QO
Cadmium - - - - 2.1 1.9 - 2.1 2.4 2.8 2.3 2.6 31 i5 5.1
Copper - - - - 160 180 - 230 180 240 170 170 200 190 150
Mercury - - - - 0.61 0.64 - 0.74 0.63 0.90 0.89 j 0.78 j 0.88 j 0.96 0.59
Nickel - - - - 37 40 - 33 36 35 40 41 36 35 >140
Lead - - - - 240 240 ~- 270 240 260 260 280 270 290 450
Zinc - - - - 270 260 - 270 260 290 260 280 300 240 410

-=No sample (sediment trap was not recovered)
j=Estimated Concentration

CMB SQO=Commencement Bay Sediment Quality Objective, based on environmental risks (EPA, 198%)
[ |=Exceeds Sediment Quality Objective



Table E1 (continued): Comparison of problem metals in settling particulate matter from Thea Foss Waterway

to Commencement Bay Sediment Quality Objectives (mg/kg, dry).

Location Mouth of Wheeler—-Osgood Waterway

Station No. TF-3 CMB
Period 5-8/89 8-12/89 i-4/90 4-6/90 7-10/90 10-12/90  12/90-3/91 4-6/91 6-9/91 9-11/91  11/91-2/92 2-5/92 5-8/92 8-11/92 5Q0
Cadmium 2.6 2.4 2.0 2.6 3.0 2.3 - 2.2 2.4 3.1 2.2 2.9 - 3.0 5.1
Copper 210 220 340 210 270 250 - 180 220 310 190 230 - 230 150
Mercury 0.69 0.61 0.68 0.79 0.72 0.65 - 0.67 0.6 0.79 0.71 j 1.0 j - 0.70 j 0.59
Nickel 46 42 43 40 36 41 - 36 33 39 38 38 - 35 >140
Lead 250 240 230 250 250 240 - 240 220 271 210 270 - 220 450
Zinc 300 320 440 340 360 350 - 280 290 410 270 340 - 310 410

Station No.

Mouth near D-Street Tank Farms

: TF-4 CMB
Period 5-8/89 8-12/8¢ i-4/90 4-6/90 7-10/90 10-12/90  12/90-3/91 4-6/91 6-9/91 9-11/91 - 11/91-2/92 2-5/92 5-8/92 5Q0O
Cadmium i4 - 0.9 - i4 0.8 0.9 1.4 1.9 i.3 i.3 i.3 1.7 5.1
Copper 120 - 140 - 150 130 160 160l 130 190 120 130 150 150
Mercury 0.42 - 0.38 - 0.48 0.36 0.45 0.48 0.35 0.59 0.4% 0.44 0.44 0.59
Nickel 35 - 39 - 33 33 37 33 28 32 35 33 31 >140
Lead 120 - 130 - 160 120 180 160 120 120 120 150 130 450
Zinc 170 - 220 - 200 170 280 210 160 170 180 200 200 410

-=No sample (sediment trap was not recovered)

j=Estimated Concentration

-CMB 8QO0=Commencement Bay Sediment Quality Objective, based on environmental risks (EPA, 1989)
|:=Exceeds Sediment Quality Objective



Table E2: Comparison* of problem organics and selected additional organics detected in settling particulate matter from Thea Foss
Waterway to Commencement Bay Sediment Quality Objectives (ug/kg, dry).

Location Head near Twin 96" Drains North of 15th Street Drain
Station No. TF-1 TF-2

5-12/ 1-6/ 7-12/ 1-6/ 6-11/ 12/91 5-11/ 5-12/ 1~6/ 7-12/ 1-6/ 6-11/ 12/91 511/ CMB
Callection Period 39 89 90 91 91 -5/92 92 89 89 90 91 91 -5/92 92 SQO
PROBLEM ORGANICS
LPAH 9800 ; | 22000 5700 4 1 32000 j | 1800 j | 11000 , | 5800 , - - 2500 - 250 j | 5200 2800 5200
HPAH 61000 ; { 77000 36000 § | 120000 j | 14000 62000 4, | 38000 - - 13000 - - 15000 12000 17000
Phenol 480 600 720 u 8500 u 140 u 1300 210 u - - 950 u 8200 u 970 260 u 140y 420
4-methylphenol 3100 300 v 360 u 8500 uv 140 u 310 u 120 - - 470 u 3200 u 970 u 260 u 110 j 670
Butyl benzyl phthalate 3600 300 u 1600 8500 u 360 u 780 u 1200 - - 470 u 21000 u 2500 u 670 u 290 500
Bis{2-ethylhexyl)phthaiate 18000 16000 11000 -54000 u 4700 u | 18000 11000 - - 5300 8200 u 1600 u 4600 u | 4500Q 1300
Benzyl Alcohor 1900 u 1500 1800 u na 730 u 1600 u 67 - - 2400 u na 5000 w 1400 u 77 73
NON-FRIORITY ORGANICS
Benzoe Acid 3800 u | 6200 2100 5 | 9400 ; | 1100 , | 46000 ; | 6500 - - 7400 | 110000 w970 w3400 uwj| 3700 650
Dibenzofuran 300 900 250 1100 73 440 260 - - 470 u 8200 u 970 u 300 220 540
Diethyi phthaiate 420 300 360 u 8500 u 140 u 310 u 210 u - - 470 u 8200 u 970 260 u 140 200
Dimethyl phthalate 360 300 u 360 u 8500 u 140 u 570 210 u - - 470 u 8200 u 970 u . 260 u 140 160
Bi-n-butyl phthalate 380 u 400 360 u 8500 u M0 u | 7000 420 u - - 470 u 8200 u 870 u 2000 u 140 1400
Di-n-octyi phthalate 720 2100 360 u 8500 uj 140 wy 310 w 510 i - - 470 u 8200 uj 970 W 260 u 350 6200

*=0nly detected values and non—detects beiow the SQOs were used in calculating mean concentrations

j=Estimated concentration

u=Not detected at detection limit shown

nar=No analytical result
na=Not analyzed
-=No sample

CMPB $QO=Commencement Bay Sediment Quality Objective, based on environmental risks (EPA, 1989)
[ ]|=Bxceeds Sediment Quality Objective



Table E2 (continued): Comparison* of problem organics and selected additional organics detected i settling particulate matter
from Thea Foss Waterway to Commencement Bay Sediment Quality Objectives (ug/kg, dry).

Location Mouth of Wheeler-Osgood Waterway Mouth near D-Street Tank Farms
Station No. TF-3 TF-4

5-12/ i-6/ 7-12/ i-6f 6-11/ 12/91 5-11/ 5-12/ i-6/ 7-12/ i-8/ 6-11/ 12/91 5-11/ CMB
Collection Period 89 89 90 91 91 -5/92 92 39 89 %0 91 91 -5/92 92 SQO
LPAH 5100 j| 8200 ji 380 j| 14000 j| 1400 j| 3600 3900 4500 j1 5200 3000 - 630 ;3300 | 3100 5200
HPAH 20000 j| 18000 16000 ; 16000 , 5900 | 17000 18000 18000 16000 16000 - 980 9500 12000 17000
Phenol 170 540 u 400 u 80 u 340 u 200 68 200 1000 u - 210 170 u 200 u 420
4-methylphenol 170 u 270 u 550 7400 w350 140 u 190 3700 140 u 510 u - 170 u 210 670
Butyl benzyi phthaiate 310 270 u 370 j 18000 uw 230 u 360 u 450 970 140 u 510 u - 150 -u 420 u 1600 900
Bis(2-ethylhexylyphthalate | 5800 | 5000 | 4100 | 7400 u 2500 u 4200 ui 6200 2300 4500 ] 3400 | - 800 u 4200 u | 12000 1300
Benzyl Aleohot 860 u 1400 u 980 u na 460 w730 u 200 690 u 710 u 2600 u - 310 u 360 u 85 73
NON-PRIORITY ORGANICS
Benzoic Acid 1700 u| 7900 | 700 j| 12000 j| 870 j\ 6500 j| 450 1400 u| 9700 ] 3200 ji - | 860 jl 7300 1 5400 650
Dibenzofuran 350 j 480 280 1300 j 95 400 310 120 j 300 510 u - 33, 160 250 540
Diethy! phthalate 130 270 u 200 u T400 w 89 u 140 u 200 100 140 u 510 u - 60 u 170 u 200 u 200
Di-n-butyi phthalate 170 u 270 u 270 u 7400 u 89 u 3500 u 200 140 u 140 u 510 u - 60 u 170 u 1500 1400
Di-~n-octyk phthalate 310 610 200 u 7400 u 89 u 140 v 500 140 u 590 510 u - 60 wy 170 500 u 6200

*=0nly detected values and non—detects below the SQOs were used in calculating mean concentrations

j=BEstimated concentration

u=Not detected at detection limit shown

nar=No analytical result
~=No sample
na=Not analyzed

CMB 5QO0=Commencement Bay Sediment Quality Objective, based on environmental risks (EPA, 1989)

|:1=Exceeds Sediment Quality Objective



Table E3: Comparison of problem metals in bottom sediments collected December (989 from Thea Foss
Waterway to Commencement Bay Sediment Quality Objectives (mg/kg, dry).

Location Head near Twin North of 15th Mouth of Wheeler- Mouth near D~Street

96" Drains Street Drain Osgood Waterway Tank Farms CMB
Station No. TF-1 TEF-2 TE-3 TF-4 SQO
Cadmpm 3.1 2.0 : 3.6 1.4 0.4 5.1
Copper . 140 89 150
Mercury 0.58 0.09| . 0.59
Nickel 42 34 >140
Lead e 300 170 140 450
Zinc . 400 360 190 200 410
CMB SQO= Commencement Bay Sediment Quality Objective, based on environmental risks (EPA, 1989)

=Exceeds Sediment Quality Objective



Table E4: Comparison of problem organics and selected additional organics detected

in bottom sediments collected December 1989 from Thea Foss Waterway

to Commencement Bay Sediment Quality Objectives (ug/kg, dry).

Location Head near North of 15th Mouth of Mouth near D-Street

Twin 96" Drains| Street Drain Wheeler-Osgood Tank Farms CMB
Station No. TF-1 TE-2 ST-3 S5T-4 5Q0
PROBLEM ORGANICS
LPAH 1800 3 2300 ; 5200
HPAH 12000 9900 17000
Buty! benzyl phthalate 130 74 u 900
Bis(2-ethylhexyl)phthalate 480 uj| 1300
NON-PRIORITY ORGANICS
Dibenzofuran 300 230 120 j 80 34, 540
Diethyl phthalate 120 | 140 u 74 u 200
Dimethyl phthalate 130 j i40 u 74 u 160
Di-n-butyl phthalate 450 150 u 140 u 74 v | 1400
Di-n-octyl phthalate 1800 150 u 140 u 74 u| 6200

u=Not detected at detection limit shown

j=Estimated concentration

CMB SQO=Commencement Bay Sediment Quality Objective, based on environmental risk (EPA, 1989)

Exceeds Sediment Quality Objective





