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The West Bay storm drain had several orders of magnitude higher aromatic
hydrocarbons loads than the other two discharges. The McFarland/Cascade
permitted discharge was the predominant pentachlorophenol load. The West Bay
aromatic hydrocarbon loads were 0.56 pound/day low molecular weight PNAs, 0.15
pound/day high molecular weight PNAs, and 0.10 pound/day single-ring compounds.
The pentachlorophenol load from the McFarland/Cascade permitted discharge was
0.06 pound/day. Based on results of the preliminary ground water evaluation,
Applied Geotechnology estimated a load of 10 pounds/year of combined PNAs

and chlorophenols in ground water going to Budd Inlet from McFarland/Cascade.
However, an error was made in calculating this load (Applied Geotechnology,
1984). A better estimate, although still preliminary, is on the order of 450
pounds/year or about 1 pound/day (M. Adams, personal communication).

The results of sediment sample analysis showed very high PNA concentrations--
up to 800,000 ug/Kg individual PNAs--in the East Bay transect near McFarland/
Cascade, reduced PNA concentrations in the two East Bay samples farther off-
shore, and only two individual PNAs detectable in the West Bay sample. The
Tow PNA level in the West Bay samplc in spitc of a ncarby source is puzzling
and suggests additional samples should be collected here.

Phenol, cresols, and pentachlorophenol were not detected in sediment except
for 120 ug/Kg of 4-methylphenol in one of the East Bay transect samples. This
may be a function of the relatively high solubility of these compounds and/or
the detection Timits employed (100 to 400 ug/Kg). Puget Sound background
levels for phenols and cresols are below 100 ug/Kg (Tetra Tech, in prep.).

Six other organic priority pollutant compounds were detected in sediment.
Bis(2-ethylhexyl)phthalate, a widely used plasticizer, was quantified at
between 120 and 15,000 ug/Kg in six of the eight samples collected. Small
amounts (<100 ug/Kg) of chlorobenzene and carbon disulfide were detected in
several samples. The significance of ?-hutanone, methylene chlaride, and
acetone in sediment is questionable for reasons already explained.

The copper, chromium, and arsenic levels measured in the East and West Bay
sediments, although elevated, are not unusual for a Puget Sound urban embayment.

Figure 2 depicts the horizontal distribution of low and high molecular weight
PNAs in East Bay intertidal sediments near McFarland/Cascade. Concentrations
peak at station #2 near the wood-treatment facility and decrease moving both
to the northwest in the nearshore transect and in the offshore direction.
Correcting these data for total organic carbon does not alter the direction of
these gradients, indicating the observed distribution is not a simple function
of carbon content, and strongly suggesting the source is McFarland/Cascade.
Field observations recorded during sampling noted an oily sheen and droplets
of creosote-like material at stations #1, #2, and #3 where PNA concentrations
were found to be greatest.

The East Bay sediment data were compared to a summary of information on Puget
Sound "toxic hot spots" (Yake, 1985). The station #2 sample at McFarland/
Cascade had an especially large concentration of high molecular weight PNAs
and, at 1,300 mg/Kg, is substantially more contaminated than the highest
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Figure 2. Horizontal distribution of PNAs in East Bay intertidal sediments
adjacent to McFarland/Cascade's wood-treating facility; based on

samples collected by WDOE, February 13, 1985 (mg/Kg, dry weight)
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samples from Hylebos Waterway, Eagle Harbor, or Harbor Island -- the top three
PNA hot spots known in Puget Sound (308 to 350 mg/Kg maximum high molecular
weight PNA concentrations observed). In the limited area covered by the
present survey--approximately 1,000 yd2--it appears that PNA concentrations
drop off by one to two orders of magnitude within 50 to 100 yards of station
#2. Stations #1 and #3 remain sufficiently high to be classed as PNA hot
spots.

The levels of PNAs and dibenzofuran measured in these East Bay sediment

samples may be sufficient to harm marine life. Table 4 compares the East Bay
and West Bay data with draft "apparent effects thresholds" dctcrmined by

Tetra Tech, Inc. during the recent Superfund investigation of the nearshore/
tideflats area of Commencement Bay. These thresholds were derived by compar-
isons of biological response to sediment chemistry (as measured by amphipod

and oyster larvae bioassays and abundance of infauna) at stations where these
data were obtained concurrently. They represent a concentration which appears
Tikely to have deleterious effects on marine organisms. As shown in Table 4,
only the West Bay sample is below apparent effects thresholds in all categories.

Table 4. Summary of PNA data on intertidal sediments near McFarland/Cascade showing potential for adverse
effects on marine life (we/Kg, dry).
*3

v

East Bay Nearshore Transect East Bay Offshore West Bay
"Apparent Effects Thresholds"@ Sta. #1 Sta, #2  Sta. #3 Sta. #4  Sta. #5  Sta. #6  Sta. #7 Sta. #8

Tmw PNAS 5.2 (diversity /457 /17007 /237 ARV /137 /5.27 1.7 0.10U

& toxicity) T - -

hmw PHAS 12 {reduced /757 /T3007 /967 10 4.2 /167 /147 0.88
infaunal - - -
diversity)

hmw PNAs 17 (toxicity [757 /13007 /967 10 4.2 16 16 0.88
in amphipod/ ~__
oyster larvae
bioassays)

dibenzofuran 0.54 (diversity /537 /T307 /1287 0.31 0.25 0.72 0.08J 0.10U
& toxicity)

3Draft findings, Commencement Bay Nearshore/Tideflats Remedia! Investigation (Tetra Tech, Inc., in prep.).
/7 = above threshold

U = not detected at detection iimit shown
J = estimated concentration

An additional 55 organic compounds, shown in Table 5, were tentatively identi-
fied in samples collected during the present survey. These compounds were
primarily substituted aromatic hydrocarbons, especially benzenes and naphtha-
lenes. The concentrations estimated for a number of these compounds equaled
or exceeded those for the priority pollutants previously discussed.



Table 5. Compounds tentatively in product, ground water, site discharges, and intertidal

sediment sampies collected by WODE at McFarland/Cascade

wood-treating facility on Budd Intet, February 13, 1985 {pph).
RPOES Storm Tast Hay UFT- W, Bay
Sanple Disch. Seep Drain Fast Bay Hearshore Sediment Transect shore Sediment Sediment
Well heH to to to tal Sta. >La Sta. Sta Sta. bta Sta.
Crerosote  H-28 F. Ra F. Ray W. Ba g1 84 #6 8

Lsbor atory Huber lpseore M8 s bt bt b Show $her Swn from Goow o Frowrr tyaes
1.2,8-trimethylbenzene 680,000 31,1003 1,100 - - 1500 - 2803 - . . .- - —
1-ethyl-2-methylbenzene 1,000,000 1,600d .- - .- 73d .- 1,0000 -~ - - - - -
prraw»benzene - 3300 463 .- -- -- - 3000 -~ - -- - - -

1,2,3,8- M’(r&wethy‘bcfzpne .- 820 170 - - a4 - - - 509 . .
’1~methy1 -2-cyclopen-1-y1;

benzens e LO00 e R - -
1-ethyl-4-methylbenzene -a 5,500 .- - 1.2 5304 - - - - - - - -
1-methyl-2-propyibenzens = 130 e .- - -~ - -~ " . . == == ==
1,3-diethyl-S-methyibenzene S 320 - - - - - . -- .- - - - —
I-butynibenzene - e - - .- 78 - .- - - - - .- ——
1,2,3-trimethyibenzene e - - . - 2002 - - - - . - — -
A-pthyl~1,2-dimethylbenzene - - - - . .- . .- 804 - - - .
I-pronenaibenzene - - .- - - 1,600 - . - - - - - -
2-ethylnaphthalene - 2,200 218 - - - -~ 120,000 - .- .- . . -
1,5-dimethylnzphthalene 24,000,000 - 310 .- .- 240 4,500 300,000 -~ 1,900 - - - -
1,2-dimethyinaphthalene* -~ 5,500 ? -- .- 44 - . -- 2,900 — - -
1,4,6-trimethyinaphthalene -~ 2,400 .- - - 38 - - - - - .- - .
1,2,3,4-tetr ahydronaphthalene - - - - - 23 .- - o - - - -
2ed-d hmothy naphthalene - - - - - - 12, O(}O . .- - - - .- -
1,4-dimethylnaphthalene .- - - - - - 130 136,000 -~ 1,100 530 - - -
1-methylnaphthaiene - .- . - - . -- 780,000 - 2,800 2,100 - . .
1-ethylnaphthalene -~ .- e - - - -~ - -~ - 546 - - -
1,7-dimethyinaphthalene - - o - - -- - - - -1, LO(} - - -
2-methylnaphthalene . 5004 e - - 2403 - . . .- . - —
1,4-dihydro-1,8-methano . 6301 . . . . . - . . _ . } )

aaphthalene b - =
1-isocyanonaphthalene - - 76 - - - - - . - - - . —
?-methyl-1-naphthylizocyanide - 39 - .- - - -~ - - -- - - - -
aH-cyclopental DEF ] o

Sanant hrene 28,000,000 - 1B - - - - - - - - -
2-methylanthracene® -- .- 10 - - 26 - - - . .- - - —
iiH-benzo{a)flucrene - .- — - - -~ 15,000 — . - - - - -
benzo[Blthiophene - - - .- 31 290 -- - -~ 1,800 -- - . -
gipenzouniophene 18,00¢,000 -- . - 23 ~- 270,000 - - - - - -
2,3,4-trimethylthiophene - - 27 - . - - - - PoN - e - .
5»nw*ny1 bewzogﬁ]*hmnhene* -~ 440 240 - 2.1 - - - - - - - - -
4-mathyl-benzol 8 [thiophene - 680 - -~ 1.6 .- . - - - - - - -
arulene - .- e - - 5604 - - - - .- - - -
2, 3-dihydroindene - -- 160 - - - .- - -- - - -
7, 3-dingiro-4,7-dimethyi- R . 59 " . . . . . . o N - =

1H- indene ’
2,3-dihydro~-b-methyl- _

M- i ndene - 980 510 B - 170 - - - - - - . -
1-ethylidene~it-indene 110,600,000 -— - - - - o - . — - - - -
2,3-dithydro-l-methyl- - - B . . ¢id - . . . . . - B

1H-indene
t-methyl-1H-indene — . - - - 704 - - - - e - - .-
4-methyldibenzofuran - - .- -- - 48 ,600 -~ - - - -- - -
7 -methyibenzofuran . - 2,700 - - 70 - - - - - . - -
benzofuran . - - -~ - - 1204 - -- .- - - -~ -- --
[i',1'-biphenyl]-carboxy N

aldenyde 9,300,000 - 29 - - 43 - -- - -~ -- - - -
1,1'-biphenyl - -~ 4790 - - - - “- -- 540 910 - - -
biphenylene - - 50 - - - - .- - - - - - -
isoquinolene - - - - - 41 - . - - - - -
carbazole 4,000,000 - - -- - - 680 - .- - .- - —- -
2,3,4,6-tetrachiorophenc) - 180 - 140 2.9 - - - -~ - - - - -
2-chiore-1,3,5- .

cy loheptatriens 150,000 o o o - o o o o o o o o
3-phenyl-é-propenal .- 570 800 40 . . - -n - -- —— —
alpha-methyibenzeni . 370 . . N . . . - " . . - =

ecet sl dehyde - !
oximel£)-4-methylbenz~ . . 60 . » . n . B . . . R -

aldehyde
i-({methylphenyl }-ethanune - 670 - - “- - -- - - - - - N -
HOTE: Sediment data are on a dry-weight basis.

-« = not detected
J = estimated value.
* = or isomer
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SUMMARY
The major findings of this survey are as follows:

1. Analysis of ground water in wells N-28 and N-4 confirmed earlier find-
ings by Applied Geotechnology, Inc. of high PNA and pentachlorophenol
concentrations.

2. PNAs and pentachlorophenol were detected in the McFarland/Cascade NPDES
discharge, an adjacent seep, and a storm drain to West Bay. Concentra-
tions of individual PNAs were in the range of 1 to 4 ug/L in the permit-
ted discharge, 0.1 to 0.4 ug/L in the seep, and 3 to 150 ug/L in the
storm drain; pentachlorophenol concentrations were 1,700 ug/L, 8.6 ug/L,
and 17 ug/L, respectively.

3. The West Bay storm drain constituted the largest PNA load of the three
discharges sampled. The low molccular weight PNA load was 0.56 pound/day,
and the high molecular weight PNA load was 0.15 pound/day. Corresponding
loads in the McFarland/Cascade permitted discharge and adjacent seep were
several orders of magnitude lower.

4, The pentachlorophenol loads measured were 0.06 pound/day in the permitted
discharge, 0.03 pound/day in the West Bay storm drain, and 0.0002 pound/
day in the seep.

5.  The concentrations of PNAs present in the West Bay storm drain and penta-
chlorophenol in Mclarland/Cascade's permitted discharge would require
dilution in the receiving waters to be reduced below levels considered
toxic to marine life.

6. Evidence of creosote in the form of oily sheens and droplets of a creosote-
like substance were observed in the East Bay intertidal zone near McFarland/
Cascade.

7. High concentrations of PNAs were found in East Bay intertidal sediments
adjacent to McFarland/Cascade. Concentrations of high molecular weight
PNAs ranged from 4.2 to 1,300 mg/Kg, with the highest Tlevels occurring in
those samples collected nearest the wood-treating facility. The higher
concentrations measured are sufficient to rank this site among the Puget

Sound PNA "hot spots." However, results of the present survey suggest
the horizontal extent of contamination may be limited to a relatively
small area.

8. The Tlevels of PNAs found in East Bay intertidal sediments are potentially
toxic to marine life.

g. Phenol and pentachlorophenol were not detected in sediment. One cresol
(4-methyl phenol) was detected in a single sediment sample.
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RECOMMENDATIONS

Short-Term:

1. Collect several additional sediment samples in West Bay to verify absence
of significant creosote contamination.

2. Conduct an expanded sediment survey in East Bay to determine the horizontal
and vertical extent of creosote contamination.

3. Analyze for PNAs and pentachlorophenol in samples from McFarland/Cascade
seeps not included in the present survey.
Long-Term:

1. Eliminate on-going sources of contamination to Budd Inlet, probably through
controlling contaminated ground water migrations from McFarland/Cascade.

2. Resolve sediment contamination, probably by requiring removal of all sedi-
ments exceeding the apparent effects threshold for any compound.

Ad:cp

Attachments
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