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1.0 INTRODUCTION AND CHRONOLOGY OF EVENTS

The document reviewed presented a summary of results from a 3-year
study of Puget Sound, beginning in the Spring of 1978, and concluding in
the Spring of 1981. The study was conducted by the National Oceanic and
Atmospheriec Administration (NOAA). Participating agency parties
included the Office of Marine Pollution Assessment, through its Marine
Ecosystem Analysis (MESA) Puget Sound Project, and the National Marine
Fisheries Service.

The overall objectives of the investigation were to use an
integrated, multidisciplinary approach to document the following:

o "The occurrence and fluxes of contaminants of special concern”,

0 "The dynamic processes influencing the physical and chemical
transport and fate" of identified contaminants, and

o Effects of contaminants on the biological and chemical integrity
of the Sound.

To this end, the investigators established sampling stations in a
number of embayments within Puget Sound that vere considered to be
influenced by urbanization ("urban areas") and in others that vere less
likely to be impacted by the activities of man ("reference" or "non-
urban areas"). Locations of studied embayments are provided in Attach-
ment A (Figure 1 from the document}).

A total of 73 sediment samples and 148 biological (fish, epibenthic
invertebrates, and infaunal invertebrates) samples vere collected during
the study period for chemical analyses. Activities assoclated with
these samples and others for biological work included the following:

Chemical analysis of sediments and selected biological tissues;
Fish and invertebrate pathology; _

Fish, epibenthic crustacean, and benthic invertebrate ecology;
Crab and mollusc exposure effects studies; and

Benthic invertebrate recolonization studies.

[« BE T = 38« R o]

Details of each of these aspects of the investigation are provided
in the appropriate sections throughout the remainder of this review.
Reviewer summaries and information provided herein have been focused,
when possible, on results obtained for Port Gardner area, which includes
stations in the East Waterway. Much of the biological work conducted or
reported in the reviewed document was not specific to these areas of
interest; consequently, although reviewed thoroughly, this work will be
discugsed in general terms. Information related to biological effects
of toxicants in Everett Harbor was presented by Chapman et al. (1984)
(see review for document D). The biological results provided by the
investigators do establish a good baseline of information for the Sound
in general, and the reader is referred to the document for more specific
details regarding this work.
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2.0 LEGAL AND REGULATORY ISSUES

N/A

3.0 DEMOGRAPHICS AND LAND USE

N/A

4.0 POTENTIALLY LIABLE PERSONS

N/A

5.0 TDENTIFICATION OF POLLUTION POINT SOURCES

It was suggested by the authors that rentene and ferruginol
detected in sediment samples in various areas including the Port Gardner
embayment were most likely associated with waste product from the wood
pulp industry. There was no discussion of whether these were associated
with point or non-point sources.

. 6.0 IDENTIFICATION OF POLLUTION NON-POINT SOURCES

See comments in Section 5.0 above.

7.0 CHEMICAL DATA
Methods

Sample Collection. Most sampling stations were selected to reflect
"worse-case" conditions. As possible, they vere located in close
proximity to point source discharges and in areas which egxhibited
sediments with high percentages of silt and clay (i.e., areas with high
deposition rates). These selection criteria were used to maximize the
potential for encountering measurable contamination. Both organic and
inorganic contaminants are known to accumulate in finer grained
sediments and occur in higher concentrations where contaminants are
discharged into depositional environments.

Collection techniques for biota and sediments were the same for
both the chemical and biological analyses. These techniques are
described below and will not be repeated in the biological data section
of this reviewv.

Fish, in most locations, and epibenthic invertebrates were
collected using a 10.8-m long otter trawl of conventional construction.
Blackmouth salmon, coho salmon, and Pacific cod were captured by hook
and line in Commencement and Elliott bays and Point Jefferson, Fish
species selected for chemical and pathobiological analyses were gspecies
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known to be distributed throughout the Sound, have life stages
associated with the sediments (e.g., bottom feeders), and have pre-
viously documented abnormalities.

A 0.1 m2 Van Veen grab was used to collect infaunal invertebrates
and sediments. Field measurements at each station included temperature,
salinity, and dissolved oxygen which were taken at or near the bottom.

Chemical Analyses. Selected "toxic" organic and inorganic chemical
concentrations were measured in biota and sediments (see Tables 2 and 3,
Attachment B). Chemical classes included aromatic hydrocarbons (AHs),
polychlorinated biphenyls (PCBs), chlorinated butadienes (CBDs), and
"geveral” chlorinated pesticides. Methods used for chemical analyses
are detailed in Malins et al. (1980), a document not revieved as a part
of this task, and only briefly described in this revieved report. In
general, organic analyses vere performed using gas chromatography/mass
gspectra techniques based upon methods published in the scientific
1iterature that was current at the time of the study. Metals analyses
were not discussed in any detail.

Statistical Methods. No statistical test were performed using
chemical data. However, Cluster analyses were used to evaluate sediment
chemistry and the relationships of 40 MESA stations. No Port Gardner or
East Watervay stations were used as a part of these procedures.

Results

Results and discussions provided in the report specifically related
to Port Gardner and East Watervay were limited to sediment chemistry.
Data summary tables for total AHs, PCBs, total CBDs, hexachlorobenze
(HCB), mercury, lead, arsenic, silver, and cadmium are provided in
Attachment B. These tables were taken directly from the document.

Sediment Chemistry. In general, measured organic contaminants
(AHs, PCBs, and CBDs) were found to be widely distributed throughout the
Sound but in divergent concentrations among embayments. For the most
part, the highest concentrations vere found to be closely associated
with urban embayments. Lead was found to be high in both the urban and
reference embayments, vhile mercury and arsenic were found to be high
only in the urban areas.

The table below, prepared by the reviever using the data presented
in the report appendices, compares average concentrations (ppb, dry
wveight) of sediment contaminants in the Port Gardner and East Waterway
embayment with those measured in Port Susan (PS), a reference area, and
Commencement Bay (CB), a highly urbanized area.
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Chemical

Area Average Concentration

Contaminant PSs PG CB
,Total AHs 250 27060 9700
*PCBS 10 41 270
*Total CBDs o 21 1600
HCB 0.3 0. 74
Mercury 470 160 360
Lead 22,000 23,000 130,000
Arsenic 15,000 15,000 85,000
Cadmium 800 1,500 4,500

* Bast Waterway sample was not analyzed.

For the period of the study (10 years ago), Port Gardner/East
Waterwvay stations had concentrations notably elevated above the PS
reference for total AHs and cadmium and were well below the CB area.
Generally, the station located in the East Waterway exhibited higher
concentrations than those measured at the Port Gardner Station. Data
for PCBs, CBDs, and HCB were not available for the East Waterway
Station.

Chemicals in Biota. Demersal species (e.g., English sole)
generally were found to have higher concentrations of contaminants than
the pelagic and semidemersal species analyzed during the study. Many of
the contaminants found in the demersal, pelagic, and benthic organisms
examined from Commencement and Blliott bays were found in the gediments.
The authors concluded that these findings may be attributable to dif-
ferences in concentrations of contaminants in prey organisms and varying
affinities to the sediments on the parts of the predators (i.e., benthic
vs. pelagic feeding fish).

Data Quality

The authors stated that guality assurance (quality control} pro-
cedures "included analyses of replicate samples and blanks, inter-
laboratory comparisons, and the use of recovery and internal standards."
While the data appear to have been collected in a very competent manner,
this assumption cannot be verified because only data summaries were
included in the report. See the recommendations section of this review
(Section 15.0) for data availability. Comments were also included that
indicated that many of the organic compounds encountered were not
verified by mass spectra (see Section 15.0).

8.0 BIOLOGICAL DATA (FLORA/FAUNA}

Methods

Fish Pathology. Fish pathology procedures included necropsy,
histology, histopathology, and hematology and blood chemistry. The
necropsy procedures included standard measurements of: total length,
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total weight, sex determinations, age determinations (otolith tech-
nique), description of gross appearance, and collection of samples and
tissues for the other procedures. Fish pathology data specifically
related to Port Gardner and the East Waterway were not presented. As a
result, further discussions of this aspect of the study will be of a
general nature.

Invertebrate Pathology. Invertebrate pathology procedures, per-
formed on shrimp and crabs captured in the epibenthic trawls, included
necropsy, histology, and histopathology. Invertebrate necropsy was
essentially the same as that performed on fish. Data specific to the
East Watervay and surrounding vieinity were not presented. Discussion
of these results will also be of a general format.

Fish and Epibenthic Crustacean Ecology. Techniques used for
ecological characterization of fish populations included the following:

o Taxonomic identification of captured species;
o Enumeration of tow captures by species;
o Total catch weight measurements;

o Calculation of catch per unit effort based on a single unit
5-min tow at each stationj

o Calculation of species richness and diversity (Shannon-Weaver)
indices; and

o Weight/length measurements.

Characterizations of target fish populations (those selected for
chemical and pathobiological analyses) included those pertinent
measurements obtained from the necropsy.

Only target species of crabs and shrimp were enumerated from each
trawvl.

Benthic Invertebrate Ecology. Three Van Veen grabs per station
were collected for ecological characterization of infaunal benthic
invertﬁbrate communities. Two core samples with a surface area of
100 cm” were collected to a depth of 10 cm from each grab. Cores vere
wet sieved through 1 mm mesh stainless steel sieves and then sorted to
remove infaunal organisms. Subsequent analyses of these organisms
included:

o Taxonomy;

o Wet weight biomass measurements for molilusecs, crustaceans,
annelids, and ophiuroids;

o Dry weight biomass calculations for the above groups;
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o Preparation of a reference collection;

o Calculation of community composition indices:

i

Infaunal Trophic Index,
Richness, and
Shannon-Weaver diversity index.

¢

Crab and Mollusc Exposure Effects Studies. Crab and mollusc
exposure studies consisted of 60 and 71 day in situ caging experiments,
respectively. These experiments vere performed by placing a known
number of test organisms in a caging device and placing them on the
bottom in the area to be tested. Following the period of exposure, the
fish and molluscs, which were caged separately and exposed over dif-
ferent periods of time, were removed and measurements of survival and
gross damage were taken. 1In addition, mollusc tigsues were digsected
from surviving organisms and subjected to chemical and histopathological
analyses. Caging experiments were not conducted in Port Gardner or the
Fast Watervay.

Benthic Invertebrate recolonization Studies. In situ recoloniza-
tion studies vere conducted by collecting sediments from the test and
reference areas, defaunating these sediments by freezing them, and then
returning both sets of samples to the test environment for a pre-
specified period of time. The longest exposure period for these
experiments was 24 weeks. Exposed samples were caged to prevent signi-
ficant predation. Following the exposure period, sediments vere
retrieved, sieved through both 1.0 and 0.5 mm mesh sieves, and pre-
served. In the laboratory, benthic infauna were removed from the
sediments, enumerated, and identified. Specifics of preservation,
sorting, enumeration, and identification techniques were not discussed
in the report. Taxonomic keys used to identify species for both the
recolonization and benthic invertebrate ecology studies were referenced
and appear to be appropriate to the tasks. Recolonization gtudies were
not performed in Port Gardner or the East Vaterway.

Results

Fish Pathology. Because English and rock sole were the most
abundant and widely distributed species encountered during the study,
these species were used for comparative purposes to delineate deferences
and similarities among study embayments. In general, liver neoplasms
were found in both species of fish from the most chemically contaminated
areas. The authors suggest that this is indicative of a relationship
between concentrations of chemical contaminants and the occurrence of
this type of lesion. Occurrences of "preneoplastic" and specific
degenerative/necrotic, the two other types of hepatic lesions, appeared
to mimic liver neoplasm distributions with the exception of their
discovery in a few organisms from the reference areas. "Preneoplastic”
hepatic lesions were the most common type of lesion encountered during
the study. The relationship of age/weight/length with idiopathic lesions
and comparisons with other studies vere discussed by the author. The
reader is referred to the document for detailed discussions of fish
pathology.

6 WD4030.1.0-H



Invertebrate Pathology. Both gill and hepatopancreatic lesions
were found to occur in shrimp and crabs captured during the study.
Occurrences of these lesions appeared to be closely associated with high
concentrations of chemical contamination. Hovever, numbers of organisms
captured and examined during the study were too low to form definitive
conclusions regarding this matter. The reader is referred to the
document for detailed discussions of invertebrate pathology.

Fish and Epibenthic and Benthic (Infaunal) Invertebrate Ecology.
Characterizations of these communities in the Port Gardner embayment
were not included as a part of this study. The reader is referred to
the document for information relative to those areas that were sampled.

Crab and Mollusc Exposure Studies. Results from these experiments
were not definitive.

Benthic Invertebrate recolonization Studies. Results of the
recolonization study were not discussed in any detail in report.
Rather, the reader was referred to the ecology sections.

Data Quality

Quality assurance procedures for biological methods were not
discussed in the document.

9.0 DATA QUALITY

Methodology for this study was, for the most part, based upon
published scientific literature. Although data quality appears 10 be
very good, the actual quality cannot be verified unless raw data,
including quality control results, can be obtained from NOAA.

10.0 HYDROLOGIC AND HYDRODYNAMIC INFORMATION

N/A

11.0 DREDGING AND DISPOSAL ISSUES AND DATA

N/A

12.0 ENVIRONMENTAL IMPACTS

N/A

13.0 INTERIM MEASURES/SPILL AND POLLUTION PREVENTION MEASURES
N/A
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14.0 COMMUNITY RELATIONS INFORMATION

N/A

15.0 RECOMMENDATICNS

There were 110 pages of tables and figures included in the document
used to present the data. Most of this information was only briefly
discussed in this review, because it was not specific to the Port
Gardner/Fast watervay area. Although these data are over a decade old,
it is important in that it provides an important baseline of both
biological and chemical data which can be used for comparative purposes
when evaluating changes that may have occurred over time. Also, the
data allow comparison of historical conditions in Port Gardner and the
East Waterway with other locations in the Sound. There is a notation in
the document that all of the data are available from the NOAA National
Oceanographic Data Center, 2001 Visconsin Avenue Northwest, Washington,
D.C. 20235, Needed data should be retrieved and validated prior to use
in any future Remedial Investigation/Feasibility Study (RI/FS) or
sediment cleanup operations in the East Vatervay. It is not known
whether the results of quality control procedures are contained in the
NOAA data base. During any data validation effort, a comparison of the
cited methods with currently acceptable methods ghould be made. It
should be noted that the authors stated that many of the corganic
compounds encountered during their study could not be confirmed because
mass spectra had not yet been published. Many of the compounds were not
identified because mass spectra could not be obtained, a result of their
complexity.

Fish and benthic invertebrate (epifaunal and infaunal) communities
in the Port Gardner embayment were not characterized as a part of this
study, and comprehensive characterization of these communities has not
been encountered yet during this review task. If information regarding
the current status of these communities cannot be verified though
literature reviews, it may be necessary to conduct additional field work
during any future RI/FS or sediment cleanup study at the East Waterway
Site.

As stated in other review recommendation sections, a comprehensive
assessment of contaminant sources should be conducted.

16.0 FINAL COMMENTS

N/A
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Figure 1. Locations of embayments studied. With the exception of
Port Angeles Harbor (Station 02014, depth 13 m), Liberty
Bay {(Station 05240, depth 13 m), Discovery Bay (Station
02041, depth 32 m), and Port Susan (Statiom 50200, depth
14 m; and Station 50225, depth 25 m), the sampling areas
are displayed in greater detail in Figure 2.
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ELLIOTT BAY

1 Duwamish Waterway, near lumber miil {10--20m)
2 Duwamish Waterway, west channel {15—-20m)
3 Duwamish Waterway, east channel {12--18m}
4 Harbor Island, north end {12—-50m)
& Pier 54 (20—60m)
& Pier 70 {20~-60m)
7 Midway from Pier 91 to Duwamish Head
8 North of Pier 71 (15~-85m) {120170m}
9 Magnoliz Biuff {15--80m)
10 Duwamish Head, southeast side {12—-50m)
11 Alki Point, south side {15-60m}
12 West Point, north side {(10—50m)
13 Pier 42 (20~60m)
14 Corps dump site {70--85m}
15 Pier 86 (30--50m)}
16 Duwamish Waterway, 14th Ave, bridge (10m}
17 Duwamish Waterway, south of Kellogg s, {12m}
18 Duwamish Waterway, south of
1st. Ave, S. bridge {10m)

PORT GARDNER

EVERETT

1 Near Pier 1, mid-channel (13m]

2 Near Scott Plant, mid-channei, due west
of Scott siver bidg. (10m}

3 Snohomish River, below green bridges,
near Preston Point  {Sm}

4 Ebey Siough (4m})

Figure 2. (continued) Elliott Bay and Port Gardner.
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Table 2. Target organic compounds analyzed in sediment and biota from
Puget Sound, plus internal and recovery standards.

Aromatic Hydrocarbons (AHs):

1. lsopropyibenzene
2. n-Propyibenzene
. Indan
. 1,2,3,4-Tetramethylbenzene
. Naphthalene
. Benzothiophene 1
. 2-Methylnaphthaiene
. 1-Methylnaphthalene
9. Biphenyi
10. 2,6-Dimethylnaphthalene
il. Acenaphthene
12, 2,3,5-Trimethylnaphthalene
13, Fluorene
14. Dibenzothiophene 1
15. Phenanthrene
16. Anthracene
17. l-Methylphenanthrene
18. 3,6-Dimethylphenanthrene
19. Fluoranthene
20. Pyrene
21, Benz[aJanthracene
z2. Chrysene
23. B8enzo[elpyrene
24. Benzof[alpyrene
25. Perylene
26, Dibenzanthracene
27. Benzoflugranthene

05~ Ch Ut fa

Internal and Recovery Standards

D8-Naphthalene (D8N}
D10-Acenaphthene (D10A)
Di2-Perylene (D12P)
D4-1,4-Dichlorobenzene {D4D)
Triisopropylbenzene {TPB)
Hexamethylbenzene (HMB)
n-Decylcyclohexane (DCH}
Technazene (TEC)

Chlorinated Pesticides:

Hexachlorobenzene (HCB)
Lindane (y- BHC)
Heptachior
Aldrin

o0,p'-0DE
a-Chlordane
trans-Nonachlor
p.p ~DDE
0,p'-0DD
m,p'-DDD
p,p'-bDD
0,p'-DDT
p,p'-0DT

Dichlorobiphenyls )
Trichlorobiphenyls )
Tetrachlorobiphenyls )
Pentachiorobiphenyls ) PCBs
Hexachlorobiphenyls )}
Heptachlorobiphenyls }
Ochtachlorobiphenyls )
Nonachlorobiphenyls )

Dichlorobutadienes
Trichlorobutadienes  (3CBD)
Tetrachlorobutadienes (TCBD) {8Ds
Pentachlorobutadienes {PCBD)

)

Hexachlorobutadienes (HCBD

e S e

1 A heterocaromatic compound {aromatic ring contains a nonpolar sulfur

moiety)
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Table 3. Metals analyzed by either inductively coupled argon plasma
emission spectroscopy (Group A) or atomic absorption
spectroscopy (Group B).

N

GROUP A

Aluminumi Al Mercury? Hg
Antimony  Sb Molybdenum Mo
Arsenic As Nicke1l,2 Ni
Barium Ba Phosphorusl P

Beryilium Ba Potassium K

Bismuth Bi Scandium S¢
Boronl B Selenium Se
Cadmiuml  Cd Silicon 53
Calcium  Ca Sitver? Ag
Chromiuml Cr Sodium Na
Cobalt Co Strontiuml  Sr
Copperl Cu Tin Sn
Gallium Ga Titanium Ti
Germanium Ge Tungsten W

Ironl Fe Vanadiuml Va
Lead! Pb Yttrjum ¥

Lithiuml Ui Zincl»2 Zn
Magnesiuml Mg Zirconium  Ir

Manganese! Mn

GROUP B
Aluminum Leadl,?2
Arsenicl,?2 Manganese
Cadmiumls2 Mercuryl,?2
Chromiuml,2 Selepiumls?2
Copperl Zincls2
Iron

1 petermined in tissue
2 An EPA Priority Pollutant
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1.0 INTRODUCTION AND CHRONOLOGY OF EVENTS

Previous studies of bottom-dwelling fish from areas with highly
contaminated sediments have shown the presence of neoplasms and lesions.
The study reviewed provides corroborating evidence of pathologic con-
ditions in English sole captured at Mukilteo, Washington, located
approximately 8 km south of East Vaterway, Everett {see Attachment A).
Mukilteo is essentially a nonindustrial area, but the waterfront
includes a major fuel storage depot, ferry terminal, abandoned boat
ramp, and municipal wastewater outfall. Benthic invertebrates, ingested
by the English sole, are identified as a source of toxic chemicals.
{Because the Mukilteo site is located 8 km south of East Waterway, the
information presented in this journal article may not be directly
applicable to activities or effects on those biota present in Bast
Watervay. The presence of an oil storage facility at Mukilteo appears
to be the main source of chemical contaminants affecting English sole.)

Similar studies of fish histopathology in Puget Sound that have
preceded this report include:

o Malins, D.C., B.B. McCain, D.W. Brown et al., 1984, Chemical
Pollutants in Sediments and Diseases of Bottom-Dwelling Fish in
Puget Sound, Washington, Environ. Sci. Technol., 18:705-713.

o McCain, B.B., K.V, Pierce, S.R. Wellings, and B.S. Miller, 1977,
Hepatomas in Marine Fish From an Urban Estuary, Bull. Environ.
Contam. Toxicol., 18:1-2.

o McCain, B.B., M.S. Myers, U. Varnasi, et al., February 1982,
Pathology of Two Species of Flat Fish From Urban Estuaries in
Puget Sound, Interagency Energy-Environment Research and
Development Program Report, EPA-600/7-82-001, United States
Environmental Protection Agency, Washington D.C.

o Pierce, K.V., B.B. McCain, and S.R. Wellings, 1978, Pathology of
Hepatomas and Other Liver Abnormalities in English Sole
{Parophrys vetulus) from the Duwamish River Estuary, Seattie,
Washington, J. Natl. Cancer Institute, 60:1445-1453.

2.0 LEGAL AND REGULATORY ISSUES

N/A

3.0 DEMOGRAPHICS AND LAND USE

N/A

1 WD4030.1.0-I
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4.0 POTENTIALLY LIABLE PERSONS

N/A

5.0 IDENTIFICATION OF POLLUTION POINT SOURCES

N/A

6.0 IDENTIPICATION OF POLLUTION NON-POINT SOURCES

N/A

7.0 CHEMICAL DATA

English sole corresponding to length classes of 2 years or older
were collected for examination from Mukilteo and President Point, a
control site located 19 nautical miles west of Mukilteo. Fish tissue,
including liver and bile as well as stomach contents, were analyzed for
chemistry. (Liver, kidney, and gill tissue vas examined by histo-
pathologic techniques.) Sediments were also collected using a 0.1 m2
van Veen grab and analyzed for organics. Methods of analysis were cited
as Malins et al. (1980). Those target compounds analyzed and results
are presented in Table 1 (Attachment B).

Mukilteo sediments exhibited concentrations of aromatic hydro-
carbons (AH) of 7,800 to 33,000 ppb (near a wastewater outfall and near
a fuel tank farm, respectively) while control gsediments at Pregident
Point were lower (i.e., 1,100 ppb AH).

Metals vere said to be similar at all sites except for lead, 9.8 to
69 ppm at Mukilteo and 7.9 to 24 ppm at reference sites. (No tabular
data for metals were presented.)

Tissue concentrations of AH showed that while sediments at Mukilteo
contained AH, carbazole, and chlorinated butadienes (CBD), these vere
not detected in English sole liver tissue (Attachment B). Polychlori-
nated biphenyl concentrations in sole livers from Mukilteo were 3,400
ppb (or 17 times the sediment concentration) versus 1,000 ppb at
President Point (or at least 500 times the sediment concentration of
<2 ppb).

Stomach contents from both sites were found to contain AH including
naphthalene, phenanthrene, BA, and BaP but were much higher at Mukilteo
(15,000 ppb) versus President Point (680 ppb).

Fxamination of bile showed the presence of BaP-like and naphtha-

lene-like metabolites at sixfold and threefold higher concentrations at
Mukilteo versus President Point.

2 WD4030.1.0-1
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8.0 BIOLOGICAL DATA (FLORA/FAUNA)

English sole were collected using an otter trawl at Mukilteo and
President Point. Mukilteo fish averaged 27 & 4.0 c¢m and President Point
fish averaged 29 + 3.8 cm.

Food organisms were examined through a taxonomic investigation of
stomach contents of 10 fish captured. (It is not clear from the report
if the stomach contents from 10 fish from each site were examined.) Vet
veights of organisms were determined after samples were allowed to dry
on blotter paper after 3 minutes. Results indicated that organisms
present were classified into four major taxonomic groups: Annelida,
68%; Mollusca, 17%; Crustacea, 11%; and Echinodermata, 4%.

Histopathology

Fish tissues were processed by standard histologic procedures, then
embedded in parafin, sectioned at 5 pm, and stained. Five major
categories of idiopathic lesions were detected in this study.

The predominant neoplasms found in sole liver tissue from Mukilteo
were hepatocellular carcinomas. Higher percentages of other lesions
such as degenerative and necrotic conditions were found in the Mukilteo
than in President Point fish (Table 4, Attachment A). A manuscript
identifying these was stated to be in preparation. The morphologic
characteristics of the hepatic lesions observed in fish from Mukilteo
were said to be similar to previously reported findings in other areas
of Puget Sound for English sole.

The study indicates that many of the organic chemical contaminants
present in sediments are bioavailable through the diet. Results suggest
that English sole from Mukilteo had accumulated both diaromatic and
polyaromatic metabolites in the bile. The high prevalence of neoplasms
in Mukilteo fish was said to clearly suggest an association between
chemical pollution and liver disease.

The study findings are said to add support to statistical relation-
ships showing that sediment AH are associated with the occurrence of
hepatic neoplasms in English sole. But the study also notes that
despite the associations, definitive information still does not exist
about which environmental chemicals or groups of chemicals may be
responsible for any of the observed hepatic diseases, although synergis-
tic-antagonistic interactions are no doubt involved.

9.0 DATA QUALITY

Because only summary data and methodologies are presented, the
quality of the data cannot be verified based on this report alone. The
citation given for the methods for chemical analysis of sediment and
tissues was:

3 WD4030.1.0-I
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o Malins, D.C., B.B. McCain, D.W. Brown, A.K, Sparks, and H.O.
Hodgins, 1980, Chemical Contaminants and Biclogical
Abnormalities in Central and Southern Puget Sound, National

Oceanic and Atmospheric Administration Techrical Memorandum
OMPA-~2.

10.0 HYDROLOGIC AND HYDRODYNAMIC INFORMATION

N/A

11.0 DREDGING AND DISPOSAL ISSUES AND DATA

N/A

12.0 ENVIRONMENTAL IMPACTS

N/A

13.0 INTERIM MEASURES/SPILL AND POLLUTION PREVENTION MEASURES

N/A

14.0 COMMUNITY RELATTIONS INFORMATION

N/A

15.0 RECOMMENDATIONS
This report may have limited value as a document that characterizes
sediment or biological conditions for East Vaterway, Everett. Howvever,

the topic covered can be considered indirectly applicable to future
investigations or activities that may occur at East Waterway, Everetf.

16.0 FINAL COMMENTS

N/A

4 WD4030.1.0-1
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Attachment A

SITE MAP
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CHEMICAL AND HISTOPATHOLOGICAL DATA
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PABLE 1 ~—-Concentrations of chemicals (ngly, dry wt} in sediments from Mukilleo and President Point in Puget Sound, WA

Concentration in sediments from:

, T CAS Near sewer Near fuel
Chemicals Mo, outlet at tanks at President
Mukilteo Mukilteo Point”
(site AY {site B)
AR -
Naphthalene 91-20-3 220 3.800 8.9
2.Methyinaphthalene 91576 89 1.400 <35
1-Methylnaphthalene 90.12-0 52 1.20¢ <35
Biphenyl 92.524 28 30 <2.0
2 6-Dimethylnaphthalene S 24 520 <20
Acenaphthene $3-32.9 83 ' 920 <20
#.8 5-Trimethyinaphthalene e 30 540 <20
Fluorene R6-73-7 150 1,100 34
Phenanthrene 85.01-8 580 4300 150
Anthracene 120-12-7 200 51 150
1-Methylphenanthrenc 832599 81 550 <20
3.6-Dimethylphenanthrene e 37 176 <7.0
Fluoranthene 206-44-0 2,000 . 4,700 220
Pyrcne 1280040 1.500 4,100 93
BA 56-55.3 450 1.200 71
Chyysene 218-01-9 710 2,100 140
Benzo{e]pyrene 192.97-2 260 1.100 43
BaP 50-32-8 170 550 41
Perviene 198550 51 180 17
Dibenzia.klanthracene 53.70.3 34 100 8.3
Benzofluorantihenes —_ 670 1.500 166
Indenopyrene 193-88-5 71 310 30
c Benzolg.h.f]perylenc 191.24-2 89 320 23
JH
PCR —_ 29 200 <20
HCB 118-74-1 52 <0.2 <01
CBD — i4 320 2.0
Hexachlorobutadienc B7.68-3 19 32 <2.0
Heteroeyeies: carbazole 26-74-8 61 460 <10
Wet weight of samples 1012 1013 200
Percent dry weight 79 47 T8

A e indicatss the chemical was not detooted. and the number following is the detection limit.



TaBLE 2—Cuncentrations of chemicais (ngfg dry wt) in stomach contents and livers of Englirh sole (Parophrys vetulus) from Mukilteo
and Prezident Point in Puget Sound, WA

_ Coneentration in stomach contents” Coneentratian in livers®
Chemieals o President gy President
Mukilteo Point Mukilteo Point*
AH :
Napththalene 610 70 <25 64
2-Meathylnaphthaiens 85 98 <25 <45
I-Methylnaphthalena 60 81 <28 <43
Bipheny} <87 <12 <25 <38
2 8-Dimethylansphthalene <94 35 <25 <39
Acenaphthene 130 <11 <25 <39
2.3.5-Trimethylnaphthaiene <10 <12 <25 <40
Fluorene 200 <12 <25 <32
Phenanthrene 1,400 36 <20 =34
Anthracene 480 13 <22 <32
1-Methyiphenanthrene 85 11 <20 . <34
3.6-Dimethyiphenantihrene <78 <10 <20 <30
Fluoranthene 4.800 89 <20 <34
Pyrene 2300 % <20 <22
BA 1.000 9 <21 <28
Chrysene 1.500 15 <22 <23
Benzolclpyrene 840 39 <25 <24
BsP 870 30 <20 <18
Poryiene 5 15 <20 <26
Dibenzia.Alanthracene <100 <1l <25 215
Benzofiuoranthenes 490 35 <20 <26
Idenopyrene 150 13 <23 <26
o genxo(g.}:.f]perylene 75 ' <8 <25 <268
PCB £00 280 34007 1,000
HCB <5 . <2 10 <4
CBD 11 <R <3 <t
Hexachiorabutadiene <10 <4 <3 <9
{ieteroeycles: carbazole <120 <8 <30 <34
Wet weight of samples 28 31 10.1 31
Percent dry weight 18 21 24 26

* A “<” indicates the chemical was not detected. and the number foilowing is the detection fimit.
¥ Average of 2 composites of contents of 3 stomachs each.
“One composite of 6 stomachs.
Average of 2 composites; 6 livers in one and 7 in the other.
“ Average of 2 composites; 5 livers in one and 4 in the other,
Dichiorobiphenyis, trichiorobiphenyls. and tetrachiorobiphenyls were not determined beeause of interference and thus are not
included in the data for PCB.
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TABLE &~ Precalences of hepatic lesions in Englivh sole
{Parophrys vetotus) from Fuget Sound

Prevalence, %

Lesion type 4, e President
M uk‘]mﬂ Pointﬂ
Neoplasms
Minimum deviation nodules 15
Liver ccli adenoma 30
Hepatocellular carcinoma 46
Cholangivceilular carcinoma 1.5
One or more types of neopissms’ 75 iV
Foci of cellular alteration
Eosinophilic foci 21
Hyperbasophilic foct 4.6
(Jne or more types of foci of 16.7 0
cetlular ahteration’
Idtopathic degeneration and $0.9 {5t
necrosis
Stestosis~hemosiderosis 106 17.5
Hepatoceitular regenerative foci 10.6 59
Fish with no lesions 48.5 7.5

*Mean length=288+40 mm. There ware 66 fish.
Mean length=291%28 mm, There were 40 fish.
“In some cases. individual fish had more than one type of
lesion.
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1.0 INTRODUCTION AND CHRONOLOGY OF EVENTS

Representatives of the Yashington State Department of Ecology
(Ecology), United States Fnvironmental Protection Agency (EPA)Y, City of
Everett, Interagency Work Group (IAWG), and Citizens Advisory Committee
(CAC) form the Everett Harbor Action Program (EHAP) team. The EHAP is a
specific component of the Urban Bay Action Program which is a primary
element of the Puget Sound Estuary Program (PSEP). PSEP received formal
recognition by EPA under the National Estuary Program in February 1988.
The PSEP is co-managed by EPA, Ecology, and the Puget Sound Water
Quality Authority (PSWQA). The 1989 Puget Sound Water Quality Manage-
ment Plan, developed by PSWQA, is recognized as a component of the com-
prehensive conservation and management plan (CCMP) required under the
federal National Estuary Program.

The directive of the Urban Bay Action Program is to identify and
reduce contaminant releases into the marine environment "...through a
series of coordinated actions by government agencies and private parties
(e.g., industries and businesses). Pollution control activities may
include improvement of drainage or treatment systems for stormwater and
sevage; implementation and, vhere appropriate, revision of permit con-
ditions for wastewater dischargers; enforcement of hazardous materials
regulations; and implementation of best management practices or cleanup
measures at sites of concern."

The EHAP objectives in particular were listed as follows:

o Identify specific toxic areas of concern in sediments of the
project area based on chemical contamination and associated
adverse biological effects;

o Identify historical and ongoing sources of contamination;

o Rank toxic problem areas and sources (to the extent possible) in
terms of priority for development of corrective actions; and

o Implement corrective actions to reduce or eliminate sources of
ongoing pollution and restore polluted areas to support natural
resources and beneficial uses.

The 1989 Action Plan document was prepared through funding approved
by the EPA Office of Marine and Estuarine Protection. The plan was
intended to describe corrective actions developed for specific sites
wvithin the Everett Harbor project area, including East Yaterway. The
plan was organized according to problem areas defined in prior EHAP
study documents, including Tetra Tech 1988 and PTI/Tetra Tech 1988.

Both of these documents were included as part of the £ & E technical
document review process and can be located within the compendium.

The efforts of the 1989 Action Plan focused on three primary
problem areas: a portion of East Waterway; the south Port Garner
shoreline near Mukilteo; and near the industrial and marina area of the
Snohomish River (see maps presented in Attachment A). For the purposes
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of the EHAP, "... Everett Harbovr is defined as the area east of a line
joining Elliott Point in Mukilteo with the westerxrn point of Mission
Beach at the entrance of Tulalip Bay. The Snohomish River delta and the
estuary east to Interstate 5 are within the project area.”

A listing of the problem areas jdentified, current corrective
actions, recommended corrective actions, implementing agencies, and
approximate schedules vere presented in a table presented as Attachment
B in this document.

2.0 LEGAL AND REGULATORY ISSUES

The 1989 Action Plan was intended to serve "...as a blueprint for
field investigations, permit review, site cleanup, and other activities
intended to control pollutant sources." The Rverett Harbor Action Team,
working in conjunction with Ecology, also intends to be actively
involved in:

o Coordination of sediment remedial work;

o Oversight and coordination of 1989 Action Plan activities, for
which local jurisdictions are primarily responsible;

o Source identifications;
o Permitting coordination with Ecology’s Industrial Section; and

o Directing quarterly Interagency Work Group meetings involving
Action Plan issues.

The 1989 Action Plan identified Ecology as the primary regulatory
authority responsible for conducting site inspections and permitting.
The plan identified the City of Everett as the primary local authority
responsible for all permitting linked to their sever and storm vater
treatment systems.

The 1989 Action Plan also briefly described related government
programs whose actions influence control planning. The following
programs relevant to East Waterway vere described:

EPA Superfund

In addition to the Urban Bay Action Program, the federal-lead
program identified as relevant and appropriate to the plan objectives
vas the Comprehensive Environmental Responsge, Compensation, and
Liability Act (CERCLA). At the time the 1989 Action Plan was prepared,
there were no National Priority List (NPL) sites in the project area,
though several sites were listed in the Superfund Comprehensive
Environmental Response and Compensation Law Information System (CERCLIS)
database.
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National Pollutant Discharge Elimination System (NPDES)

For East Waterway, Scott Paper Company was identified as the only
NPDES-permitted facility. It was noted in the Action Plan that current
NPDES regulations require property owners and tenants in certain land
use categories to submit data regarding surface water runoff, and that
Ecology was to review that information to assess the need for additional
permitting. ' ' o

Resource Conservation and Recovery Act (RCRA)

The state-delegated RCRA program regulates the generation,
handling, and disposal of hazardous wastes through the RCRA inspection
and permitting process. No specific priorities were described.

Sediment Standards

The emerging Ecology marine sediment quality standards will impact
effluent particulate controls, confined dredged disposal standards, and
remedial actions.

Snohomish Conservation District

The district provides planning assistance 1o the farmers of
snohomish County. Working within the boundaries of the Snohomish River
watershed, the district has focused on the identification and management
of agricultural non-point source contamination.

Snohomish Health District

As a regulatory agency, the Health District responsibilities
include regulating and monitoring solid waste disposal and facilities,
and permitting private sevage treatment systems.

City of Everett

Three programs were identified which the city has implemented to
reduce contaminant input into the Bverett Harbor area. The city’s
program includes the following primary elements.

Combined Sewer Overflow (CS0) Control Plan. Developed in 1987, the
plan calls for a 10-year implementation period, and will include the
installation of new interceptor lines, inflow controls, construction of
giphon and oxidation ponds, and improving stormwater/sever separation at
selected CSOs. A portion of the plan, approved by Ecology, ", ..provides
that control efforts for CSOs discharging to the sound (i.e., EQO06,
E007, E008, E009, EO11, E012, and E013) will not begin until at least
1993." The city will first prioritize Snohomish River CS0s which
discharge significantly greater volumes (see maps in Attachment A).

3 WD4030.1.0-J

recycled paper
p ecology and environment

TN

PN



Industrial Pretreatment Program. The program includes industrial
waste surveys, establishing discharge limitations, enforcement
monitoring, and public participation. As of September 1988, the city
was in the process of identifying facilities requiring permits, and had
issued two.

Municipal Vastevater Treatment Plant. Plans for construction of a
mechanical treatment plant by 1991 were mentioned. Also identified was
a completed study on ambient lead concentrations in the Snohomish River.

Puget Sound Vater Quality Authority

Implementation of the PSW0A plan has resulted in the adoption of
new state regulations and state/local programs important to the EHAP.
The most important identified were the requirements for Ecology to adopt
sediment quality standards, to enhance controls over permitted dis-
chargers, and the development of stormwater controls. The 1989 PSWQA
Management Plan also identified three newv initiatives in the areas of
monitoring, research, and education/public involvement.

U.S. Army Corps of Engineers (COE) - Puget Sound Dredged Disposal
Analysis (PSDDA)

The COE serves as the lead agency for PSDDA wvhich is responsible
for: isolating acceptable sites (PSDDA sites) for open-water unconfined
disposal of dredged materials; establishing evaluation procedures; and
formulating disposal site management plans. Under the Phase 1 portion
of the PSDDA regulatory development process addressing central Puget
Sound, the Port Gardner unconfined aquatic disposal site was established
in 1988.

3.0 DEMOGRAPHICS AND LAND USE

Historically, several industries along the Everett - Port Gardner
waterfront reportedly existed in the late 1800s, incliuding a smelter
with an arsenic concentrating facility; a wood preserving plant; geveral
lumber mills; a steel barge vorks; and a pulp and paper mill. The
locations and specific nature of these facilities were not presented or
referenced.

Current land use issues discussed in the plan and directly relevant
to Fast Waterway included activities related to the Port of Everett and
the United States Navy Homeport project.

Port of Everett

Plans to demolish the shoreline area now occupied by a dock from
the old Weyerhaeuser facility (South Terminal) was noted. Thg "oppor-
tunity” for the dredging and disposal of an estimated 3,800 m” of
contaminated sediment also was introduced.
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Navy Home Port

A brief summary of the Carrier Battle Group port construction
project was presented. Element 1 of the project was to result in the 3
dredging and unconfined open-vater disposal of approximately 975,000 yd
of sediment as part of the construction of a nev Carrier Pier and berths
to accommodate the carrier Nimitz and six support vessels at the South
Mole Wharf. A1l dredging and disposal was to be performed in accordance
to PSDDA requirements. Planned elements 2 and 3 involve the construc-
tion of additional berths, and the dredging/disposal of contaminated
sediments.

4.0 POTENTIALLY LIABLE PERSONS

The 1989 Action Plan did not directly list or address Potentially
Liable Perscons (PLPs), nor was this subject included as one of the EHAP
objectives. )

5.0 IDENTIFICATION OF POLLUTION POINT SOURCES

Specific reference to NPDES-permitted industrial facilities dis-
charging into East Watervay was limited to the Scott Pulp Mill.

6.0 IDENTIFICATION OF POLLUTION NON-POINT SOURCES

City of Everett CSOs discharging into East Waterwvay will not be
controlled under the city’s €SO Plan until at least 1993. Storm drains
in areas of southvest Everett also reportedly drain directly into small
local streams which terminate in Port Gardner. Specific details were
not presented.

7.0 CHEMICAL DATA

Previous studies performed through funding from the EHAP served as
the basis for the corrective actions recommended in the 1989 Action
Plan. FEHAP documents describing those studies are listed in Section 13
of this document.

8.0 BIOLOGICAL DATA (FLORA/FAUNA)

The following relevant statement, specific to East Waterway, vas
made: "In comparison with other contaminated embayments of Puget Sound,
such as Elliot Bay and Commencement Bay where contaminated areas are
more widespread, the severely contaminated areas of the Everett Harbor
system are highly localized, occurring mainly within the East Watervay
and near Mukilteo. Liver tumors were found in approximately 9 percent
of English sole (a bottom-dwelling fish) caught in contaminated areas of
Everett Harbor, whereas these lesions are usually absent in fish caught
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in relatively uncontaminated areas of the Sound. 1In addition, popula-
tiong of invertebrate animals living in the bottom sediments were
severely reduced in highly contaminated areas."

9.0 DATA QUALITY

Data quality was not directly addressed in the plan. Dredging
discussions did refer to PSDDA authority in the context of the Navy
Homeport dredging/disposal activities.

10.0 HYDROLOGIC AND HYDRODYNAMIC TNFORMATION

The formation of East Watervay was the result of dike construction
projects during the early 1900s which shaped the vaterway’'s western
margin, and diverted the Snohomish River flow southward. The modern
river system has four main distributary channels, with the Snohomish
River Channel maintaining the greatest flow. "During the dry season,
tidal saltvater intrusions have been observed as far upstream as 11
kilometers from Preston Point." COE reportedly conducts maintenance
dredging in the Snohomish River navigation channel and settling basins
every 2 years.

11.0 DREDGING AND DISPOSAL ISSUES AND DATA

Under the direction of COE, PSDDA is recognized as one of the
principal authorities for the permitted open-water disposal of dredged
noncontaminated and contaminated materials. In addition, the signifi-
cance of the emerging Ecology sediment quality standards on the
dredge-related regulatory matrix also was introduced.

The Port of Everett was planning to conduct dredging near the South
Terminal (see Section 3.0), and discussed navigational dredging opera-
tions within the Snohomish River channel (see Section 10.0).

12.0 ENVIRONMENTAL IMPACTS

Prioritization of activities for the EHAP vas accomplished using
five types of environmental indicators to identify and rank problem
areas. The indictors were as follovs:

o Sediment Chemistry. Contaminant chemical concentrations were
determined and applied to-established threshold values (Apparent
Effects Thresholds) based on statistically significant adverse
biological effect data to determine predictable biological
impacts.

o Bioaccumulation. Studies were performed to measure the

pesticide, PCB, and mercury concentrations in muscle tissue of
English sole.
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o Sediment Bioassays. Amphipod mortality and oyster larvae
abnormality studies were listed.

o Benthic Infauna Abundances. Polychaete, crustacean, pelecypod,
and gastropod abundance categories were listed.

o Fish Pathology. Lesion prevalence in the livers of English
sole were listed.

The exact manner in which priority problem areas were ranked, and
the gpecific data/studies from which information on the five indicators
vere obtained was not specified.

13.0 TINTERIM MEASURES/SPILL AND POLLUTION PREVENTION MEASURES

N/A

14.0 COMMUNITY RELATTONS INFORMATION

As part of the EHAP, the IAWG and the CAC were formed in 1985. The
IAVG is composed of the representatives from federal, state, and local
government agencies. The CAC is composed of representatives from
business organizations, industries in the study area, and environmental
groups. Duties specific to the IAWG and CAC include reviewing program
documents, proposed actions, and agency policies; supplying technical
information; and disseminating EHAP information to interested parties.
Tncluded in the 1989 Action Plan vas a listing of the people forming the
membership at that time. Those acknowledgments are listed in Attachment
C.

Reference made to three new initiatives of the 1989 Puget Sound
Water Quality Management Plan incliuded the categories of education and
public involvement. The nature of these initiatives and their impact on
the EHAP were not discussed.

15.0 RECOMMENDATIONS

Several site~specific actions have been identified for implementa-
tion through the members of the TAWG and is summarized in the table pre-
sented in Attachment B. Ten actions were planned specific to the East
Watervay Problem Area. Ecology was assigned as the agency responsible
for the implementation of five of the actions, all of which involved
performing inspections of private industrial facilities. The appro-
priate lead regulatory enforcement programs wvhich would perform the
actions were not defined. Clarification of this strategy would be
helpful. Also, the plan did not specify current or planned appropriate
RCRA responsibilities. '
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Other subjects introduced and from which further investigation
relevant to the Model Toxics Control Act (MTCA) would be appropriate
include:

o Reviewing in greater detail the reference made to historical
industries in the study area dating back to the 1800s;

o Requesting from the City of Everett technical conclusions drawn
from the ambient lead study of the Snohomish River;

o Determining the current status of the planned Port of Everett
construction activity for the South Terminal;

o Conducting additional inquiries with the City of Everett on the

southwest Everett storm drains reportedly discharging directly
into local streams; and

o Clarifying of the public invelvement requirements defined by the
1989 PSWQ Plan initiatives.

Relevant References

The 1989 Action Plan referred to several documents critical to
establishment of EHAP goals and site-specific action plans. 0f these
documents the references listed below were not included on the current E
& E technical document review list, and should be incorporated:

Tetra Tech Inc., 1985, Everett Harbor Toxics Action Program:
Tnitial Data Summaries and Problem Identification, Final
Report, prepared for U.S. Environmental Protection Agency
Region 10, Office of Puget Sound.

Tetra Tech Inc., 1985, Sampling and Analysis Design for
Development of Everett Harbor Action Plan, prepared for
U.S. Environmental Protection Agency Region 10, Office of
Puget Sound.

16.0 FINAL COMMENTS

It appears that the EHAP has arbitrarily defined the western margin
of East Waterway problem area by a line through the middle of the water-
vay (see maps in Attachment A). The line sharply disconnects the
extensive United States Navy Homeport project area from the program’s
influence. The modern and historic naval contributions to East Watervay

are eritical to the area’s MICA remedial planning, investigation, and
cleanup.

8 WD4030.1.0-J



recycied paper

ecology and environmeni

N



Attachment A

MAPS

WD4030.1.0-J



recycled paper

ecolegy and eavironmend

N



e
sssion” .
Igach

PSD0A  UNCONFINED
AGQUATIC DISPOSAL SiTE

U.3. NAYY PREVIOUSLY
PROPOSED DEEP CONFINED
ACUATIC DISPOSAL SiITE

PREVICUS CREDGED
MATERIAL DISPOSAL SiTE

MUKILTED
Elliont Fom

J
siana Praston
|
PROPOSED 1., NAVY ‘g
HOMEPORT SITE
pOF" a
g
T

Figure 1. Everent Harbor and lower Snohomish River project area.

2



NEARSHORE PORT GARDNER

PROBLEM AREA
’ "

I 4000

n e e T
I Y g ipen
] [E-

remer

EAST WATERWAY
PROBLEM AREA

NOTE: Probiem SIationa - Criter far datierng
probiem statons are gven in PTT ang
Tetra Tech (1348}

Prodiam Aaa « Cortain several
IO SIENGNS. Linss Gelineating
PrODIMT! A78ES 478 SRUMATHE DOUNGANSS
Based On avaiabie dais (ncluting
nIstoricRl GALRY &Nd are not Mighty
precwe. STEHONS not axceedn NE
CITaNE MY $XI WATINY RIODM Ansas.

Refersnon: PT1 and Tetea Tach (1588}

ZEAN

Figure 4. Problem areas and probiam stations in the Everent Harbar
project ares.

IO BeO: Ug}f 8N envIrommeny



B —t o

g
. ~ w : .

® A N \

EER] ", VARYSVRLE
\ Eogyr - TR
\

\ TULALI LANOFEL,
ST

LEGEND

SUFFACE PUMOFE 015G AHGE LOCA NGNS
o]

INOUS TR (RSOHARGE - BXISTING
HOUSTRIAL QISCHARGE - #iSTORICAL
TOEGATE

MUNKGIPAL WASTE WATER TAEATMENT SLANT
EYERETT

WEYEAMAEUSER - MAAFT

ii1coriing )

WEYEAHAEUSER - wOOD PRODUCTS
AGH  ASSOCIATED SAND & GRAVEL
W1 SCOTTAWEYERHAEUSER
ey WU TED DEFENSE FUEL SUPALY DEPGT
o GUIALIMG O NOATHERM AAR ROAD
. LOCATION OF PCTENTIAL CONT AMINAMNT
SOURCE (NDUSTAIAL)
t BLSE ML
7 SUSE LOG DU
1% CENTRECON
+ uaRPAC
3 AN ERHC AN SO ER WOAKS
5 FISHERMAN'S BOAT SHOP
1Y STEUAAT SEAFOOD
] CANTON LU MBER

Fuews
-t

[ TRICHCARE

+3"  CUSTOM PUATING AND PACIEC PLATING

1t W SEE EAST WATEFWAY
1% XEHORU USA T

t2% NOHN FLUKE (SEAWAY BLYO |
537 N FLUKE (EVERGREEN WAYY

*  DISCHARGES TO EVERETT Wwre I HEWITY AVE,

SIGKIFICANY INDLSTRIAL USER b
SUBECT TO DISCHARQE PEFSATY

FEKTAWAY. SNOHCMIGH
LANOFLL

Figure §. Lacatons of potental scurces of contaminaton in the
Evarett Harbor project area.

12



LEGEND —
g NORTON TERMINAL
)  SURFACE RUNOFF DISCHARGE e (pi%’:f&sp%%g':ﬁ%?w
{4m cso
B NOUSTRIAL DISCHARGE - EXISTING *NORTON
(3 INDUSTRIAL DISCHARGE - HISTORICAL waooa ) TERMINAL
/ STORM
/€ EVERETT DRAIN
S5 SCOTT PULP AND PAPER
WT  WEYERHAEUSER - THERMAL/ WG002 ]
MECHANICAL o
el . ]
\SW!  SCOTTWEYERHAEUSER
(WG  WEBTERN GEAR SCOTT PULP
' LA “anp parer &
STACK . MILLS
° o QEOLIOME
=~ BURLINGTON NORTHERN RAILROAD 4 | £011:2
®  LOCATION OF POTENTIAL CONTAMINANT q\?. soc2 (7
SOURCE (INDUSTRIAL): @Q‘
1 FOSSTUG- PAST LOCATION Q\é '
2 DUNLAP LOG YARD - PAST LOCATION Port of
3 U.S.NAVAL RESERVE CENTER « HEWITT AVE. o g
4 DUNLAP TOWING ?fg TERMINAL
5 JOHNSTON PETROLEUM PRODUCTS <
(MOBILE OIL COMPANY)
6  EVERETT COLD STORAGE Port of /2 o
1 FOSS TUG - PRESENT LOCATION Everett ™

8 DUNLAP LOG YARD - PRESENT LOCATION . ANACONDA

o ALUMINUM
+ DRAIN SAMPLING STATIONS

WALL 1. |
{TETRA TECH 1988}

PACIFIC AVE

SCUTH TERMINAL _|
{(PORT OF EVERETT)
WEYERHAEUSER

S WT004 SULFITE/THERMOMEGHANICAL

= Ictosed)

E

2 1000

e Sm— {01

O T ratars E00S

2 200

Figure 6. Locations of drain sampling stations, industrial
discharge outfalls, CSOs, and storm drains in
the East Waterway study area.

13

recycled paper ecology and environment



Attachment B

SITE-SPECIFIC ACTION PLAN TABLE

WD4030.1.0-J



recycled paper

ecology and environment



6861

2861 pasejdmory

fBojoosy

Hataag o A

DIPTEICTY

-AIFsI00T J {OND00 [EIUIGD DIXOY
aphpw o1 yuniad fipow pus totpadsut I] SSEID B ORPUC)
“OSD JRUNLID 0] 1M r0vdaoraml Jlersu]

‘'GONRTTIRIEOY
masatd pue ‘dn Ueajp SZUAPERISYD 0) $IIHAIDE SRULUCD

smsnIp Jaesdsep 1emaryiakam - 100§

A0 1wl /1003 05O

16-£¢) VoIS WRGoLY

FuoBup dauesyy piang auIed
w8/t papdaion
uons@IisIAn] fBojory ‘sa0anos uatod sedusaang Pty ey - podny Awmo) ywoyons
wonedipan] A
64961 s31epm fKRo1003 2dteyoap sTuspeIeys op nskene puw Supdes popuo)
HOIAKT IBeM i
0661 snopiezey] Hojooy pue] pue ssonoed esodsp ssed o uonefisaast ue pApU gy ataueder
MO
6861 LvHia/Bojora afvurelp 2oupns 10} ASAINS J0UESSIEUEOI B POPUCT
6861 a2y Jo AnD -Buydizes Fupngouy .:n_....m mseq afeutep uawaydg Yoy JPULIApMOG
uwd pstrman A8emor aveus]
661 osgmnp Jo A1 sadwfiey of janjys seysuens pre vonms dumd pragsued jeerd juounmEaly JSIEmalseM ORI
-ssardoxd ty sonvinsoam ppomay “(A13r003z pnposd +82)
6361 vda/&oteny SONIAIDR RIpSI MmUY Of | ad wad yom Wom wodaqy fddng jang ssuaaq  BANY WD3QOL] JIUpIRG HOJ MOYIEIN
£661~
atep Surperg nazaag Jo A paRunlS 3q G AO0 PUT 9005 ‘6003 ‘900 TIOA 0RO
Jurofery vdd ‘supelp w0)s 103 spunad SN nss| antasoy] JRARN ST
6961 Kojoog -papaou ji puuad ansst pue ans padsul Auedwo) [ewiEs], atoal
6861 Hojooyg -papasu J1 puad ansst pue ais wadsuy Fumo] dejung
6861 £Bojorg ‘pepasn i yuniad anssy puw aps padsu] o) 10 1o
6861 ABojooy ‘papestt It wuwrad ansy pue aus padsu] afwioig pioyy BT
6661 fojoxq ‘papaett i pawad onss pue aps padsug MUGE] WASAENLY EPUOITaY
Kanesa0au J1 [0IIG02 [RMID OTXOY
6861 Hojory apapur o) usad Appow pue voppadeul Y 55810 8 ULIOL] 1aduy pue ding neog
HUSUTEO0
&R61 LvH3/MBoror3 jo wopemyu  Suissappe  1oj yreosdde ue dojaasg MR ULO)S [RUIDI], UYONON a1y wajqod) femialem 1SEH
req Anuzg TOIOY 0umog suoelS X SEAY wWHqold
uoymasaydury Hqsuodsay g

SVANY WAI90Hd ALTHOINd YOMIVH LLAYEAT HOA NVId NOLLOV DIIDAS-ALIS 1 AMUVE

20




S

e S
BUMEIE 34] U1 13215 Wbl JO 00) a4l W-E10E2 05D
TULIREE UL WY 12218 9T JO 100) AUl IV-710T O5D ,
Fear) Imeaadpady o waseipy-1ood OSD q
P91 PIET JO 100) FYL 18] (00 OFD) JO GHOU ST DOL Aawuxorddy-1108 05D
{JPaKg WIET JO 10GE YT 18) £ F9LE JO yuou uapm pof Aeeaxorddy-600 05
{onuday WM JO 100F 3141 18) £ L34d JO 1SeIYIN0T SIA OO Kapunxorddy-goad OS2
{ 134 Jo yragnes wpw o Apweroddy-foed 05D
1 1314 Jo iseaymmos st oot Areunxorddy-9003 05D ,
6861 H$OD/ Sojergy JONUOWN POUR 37RPNG
2661 natany jo D pamurni]a 39 of F1ed 08D
7661 nasaag jo LD pITTTINR 3G OF, L1 05D
6961 Hojoog spesad anssy
"WERg JRoq
pEe ‘smesp muos ‘setpposy sredar woq samow pagrmaad
1861 pAadmo)) ooy maweanaid  Swipnppur  ‘saomnos  peguatod | spefusoaug 03" CULIRN [0-HS UONRIS ’IQoLd
R
6961 AK3opoyg /Fmsoyg epaOpRY) O IWYoea} Asea smopuzey Iqissod jednsoaug Kmoeg 591 Jutoog
066t siashiepy 3o 4D saapuni® aaip pue stolIse jusnpul g ppy yuepd JoaRal) 13jRM2ISEM AfpASAIRIN
ol
661 BONRAIISUCY, ) YSHLOJOUS -fprys Aupony vonuarep ruoidar v unonag
, . 1O[9 JONWIAOATT
saqu J, diin L/t ongnd/aonmonpa signd anoytoe pay SMHEp ¥ sHOp3d
Funodug BOTRAIFSIO)) YSIUOYOUs oumptsse (et pue Suwwueid woneazasuod anupuo) naAt) Ypasimd)
61 paadwe)y V31 ‘vz ABoexg ‘suafoysed 107 1arem Tuatosar puw sjeyoesp sdures
HUpue 1940
fwodupy saqu ], dieny, e Fundden Fupepd 1op swstueydaw Jupueuy dojaasg yypue; dyma ], 05 TOUMS WHQOLY
66T &otosy “Kreseavar Jr ypuaad onss pue aps padsey spaek 38etops S0y
1661 -9261 nasaasy Jo AN ‘urend proiuegasw passuod pue ulisacy
‘{0 BOHBISE WO} WIS
&8/9 NG jo A a3parp puw suoofny 10} SAUUEYD UOHR[IIDA PRISUCD
fnolug naraag jo A1) wefoid wetiyeaiaad Juswadu;
suompaoe (1aurns) mop-mof Smpnpm ‘Faang .
pxapdwony nat1aag 3o AN gsruroqoug M T S|9AS] PRI UAQUWE We ApR)s 8 PnpHo)
‘wappis vorwuLIo|gD
papydmony ABoporg/naazg Jo kD pazed-Mop pue IS [0 JANRWISYR 16} Apnis § papuo) wepd UIRIBIEL IIEMIITEM HREIAY
‘A1uss3030 | [03T00 [WOREIED X0} SOUEM. HOOIM
6861 RRojory apppout o3 srutad Gipow pue woipadsuy [] sseD B duopsg ‘TO0MM NN yRi asneRgiafam $O-YS HOHUIS WAHQOA]
g Ay uoIPY amog SUOTIIS % SBIIY WIGOL]
wonpEamidun aqsuodssy etuatod

(panunuo}) 1 VL

21

ecology and environmend

recycled paper



Attachment C

ACENOVLEDGEMENTS LIST

WD4030.1.0-J



recycied paper

ecology and envivonment

2N



ACKNOWLEDGMENTS

This document was prepared by PTI Environmental Services under the direction of
Dr. Robert A. Pastorok for the U.S. Environmental Protection Agency (EPA) in partial
fulfillment of Contract No, 68D80085. This project was funded through the National
Estuary Program under the authority of the Clean Water Act as amended. Funding was
approved by the EPA Office of Marine and Estuarine Protection. An earlier draft of
this report was prepared under contract to Tetra Tech, Inc. for EPA. Dr. Jean Jacoby
was the technical monitor for Tetra Tech, Inc. Dr. Lawrence McCrone, Ms. Clare

Ryan, Ms, Martha Burke, and Dr. John Armstrong served as technical monitors for
EPA Region 10 throughout various phases of the project.

The primary authors of this report are Mr. Pieter Booth and Dr. Robert Pastorok

of PTI Environmental Services. Dr. Thomas Ginn of PTI provided technical review
comments,

The Everett Harbor Action Program has benefited from the. participation of an
Interagency Work Group and a Citizens Advisory Committee. Duties of the Everett
Harbor Interagency Work Group and Citizens Advisory Committee members included the
following: 1) reviewing program documents, agency policies, and proposed actions; 2)
providing data reports and other technical information to the U.S. Environmental
Protection Agency; and 3) disseminating information to interest groups or constitu-
encies. The past and continuing efforts of the Everett Harbor Interagency Work Group
and Citizens Advisory Committee members are greatly appreciated. Speciai thanks are
due to Ms. Joan Thomas, Mr. David Murdock, Mr. David Nunnallee, and Mr. John
Williams for chairing the Everett Harbor Interagency Work Group and to Mr, Gary Wold
for chairing the Everett Harbor Citizens Advisory Committee. Members of the Everett
Harbor Interagency Work Group and Citizens Advisory Committee are listed below.

Everett Harbor Interagency Work Group

Name Affiliation
Mr, Chuck Dunn U.S. Fish and Wildlife Service
Ms. Katherine Fletcher Puget Sound Water Quality Authority
Dr. Jack Gakstatter U.S. Environmental Protection Agency
Mr. Dennis Gregoire Port of Everett
Mr. Nathan Jacobson Snohomish Conservation District
Dr. David Jamison Washington Department of Natural Resources
Mr. Edward Long National Oceanic and Atmospheric Administration
Mr. Edward Lukjanowicz U.S. Navy Homeporting Office
Mr. David Peterson Snohomish Health District
Dr. Lawrence McCrone Washington Department of Ecology
Mr. William Moore Mayor of Everett
Mr. David Murdock Washington Department of Ecology
Mr. Thomas Niemann Snohomish County Planning Department -
Mr. David Nunnailee Washington Department of Ecology
Mr. Clair Olivers City of Everett

Ms. Sandra O'Neil Washington Department of Fisheries
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Name

Affiliation

Everett Harbor Interagency Work Group (continued)

Mr,
Ms.
Mr.
Mr.
Ms,
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Lt. Cmdr. Greg Yaroch

David Peterson
Clare Ryan
Carl Sagerser
David Somers
Joan Thomas
Ron Thomas
James Thornton

John Underwood

Frank Urabeck
John Wiilliams
Harry Winder
William Yake

Snohomish Health District

Washington Department of Ecology
Washington Department of Sociai and Heaith Services
Tulalip Tribes '
Washington Department of Ecology

City of Everett

Washington Department of Ecology

U.S. Environmental Protection Agency

U.S. Army Corps of Engineers, Seattle District
Washington Department of Ecology

Port of Everett

Washington Department of Ecology

Port Marine Safety Office

Everett Harbor Citizens Advisory Committee

Mr.
Mr.
Mr.
Mr.
Mr,
Mr.
Mr.
Mr.
Ms.,
Ms.
Mr.
Mr,
Mr,
Mr.
Mr.

Name

Dennis Atkinson
Timothy Bechtel
Ronald Brown
Wiiliam Brust
T.M. Burns
Cart Cady
Michaei Deller
Alan Friedman
Anne Grubb
Lorena Havens
James Heil
Mark Houser
Peter Hurley
Henry Kral
Donald Kusier

Ms. Sally Van Niel

Mr.

Gary Wold
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Affiliation

Everett Chamber of Commerce
Scott Paper Company

Friends of the Snohomish River
Citizens for Everett’s Future
Everett Chamber of Commerce
Weyerhaeuser Company
Snohomish County Economic Development Council
Sierra Club ,

Pilchuck Audubon Society

Friends of Snohomish Delta

Puget Sound Alliance

Port Gardner Information League
Evergreen Coatition

Everett Mountaineers

Pilchuck Audubon Toxics
Washington Environmental Council
Trout Unlimited
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1.0 INTRODUCTION AND CHRONOLOGY OF EVENTS

Amendments to the Clean VWater Act in 1987 required states to
develop lists [304(1)(1)(b) short lists] of navigable waters impaired
primarily as a result of the discharge of Section 307(a) toxic pollu-
tants and which, after the application of effluent limitations, could
not reasonably be expected to meet water quality standards. For each
segment of the water bodies included on these lists, the states were to
identify specific point sources discharging such toxic pollutants. For
each segment determined to be contributing to the water body impairment,
the states vere to develop individual control strategies (ICSs) to
reduce the discharge of toxic pollutants.

Port Gardner/Inner Everett Harbor was included on the Washington
State Department of Ecology (Ecology) 304(1l) short list. Science
Applications International Corporation (SAIC) was engaged by the United
States Environmental Protection Agency (EPA) to provide 304(1) technical
assistance for an investigation of the Scott Paper Company (Scott)
sulfite pulp and paper mill in Everett, Washington, which discharges
into this water body. The purpose of SAIC’s work assignment was to
prepare a summary of existing information on the facility and receiving
water and, on the basis of that information, determine the role of Scott
discharges in relation to the impairment, evaluate whole effluent and
sediment toxicity, and provide recommendations relative to the ICS.

Chronology of Events

The following significant events were presented in the document:
o 1930: Scott sulfite pulp and paper mill began operations.

o 1951: OQutfall SW0O0l was constructed and began operations as a
shared facility with the Veyerhaeuser Thermomechanical Plant.

o 1980: Scott constructed a secondary wastewater treatment plant
(WWTP).

o 1980: oOutfall S008 was constructed to discharge secondary
effluent from the Scott wastewater treatment plant (WWIP).

o 1980: WVeyerhaeuser Thermomechanical Plant was closed.

o 1981: Scott production rates — 518 tons/day bleached sulfite
pulp, 32 tons/day groundwood pulp; 41 tons/day nonintegrated
tissue paper.

o 1989: (February) Port Gardner/Inner Everett Harbor was included
on the Ecology 304(1)(1)(B) short list.

1 WD4030.1.0-K
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Sampling dates for three existing, National Pollution Discharge
Elimination System (NPDES) permitted Scott outfalls vere:

1980 data submitted with 1980 NPDES permit applicationj
1982 to 1983

June 1985; and

October 1986 Ecology Class II inspection.

2.0 LEGAL AND REGULATORY ISSUES

Legal and regulatory issues presented in the document are provided

helow.

Q

The inclusion of Inner Everett Harbor on the 304(1)(1)(B) short
list wvas due to violation of Ecology narrative water quality
criteria not specifically identified in the document.

The June 24, 1985, Scott NPDES permit expired on June 24, 1990,
The permit contained average daily effluent limits for
biological oxygen demand (BOD), total suspended solids (TSS),
and pH as follows:

BOD: 16,800 lb/day;
TS8S: 25,300 lb/day; and

pH: 5.0 to 9.0 with some excursions permitted for outfalls
S001 and S003. '

Priority pollutants were not regulated by this permit.

The following measures were recommended for inclusion in the
Scott 1990 NPDES permit in order to meet the intent and satisfy
the ICS requirements of 304(1):

Determine the mixing zone for outfalls S003 and S008 using
computer modeling. It was proposed that information be used
in combination with future priority pollutant scans to
evaluate chronic toxicity at the edge of the dilution zone.

Incorporate quarterly or semiannual chronic toxicity testing
into the permit for two "appropriately" chosen species.

Require periodic or annual amphipod bioassays both underneath
and outside the dilution zone.

. Require annual effluent characterization (priority pollu-

tants, resin acids, and chlorinated phenols/guaiacols.

Require periodic ambient water quality monitoring for
selected contaminants for comparison with state criteria.
Exceedances would be remedied with additional source
controls.

2 WD4030.1.0-K



These recommendations did not address specific control strate-
gies as required by the amendments to the Clean Water Act.
Rather, they provided for additional data gathering to amass
information from which control strategies could be developed
should they be deemed necessary. This does not entirely meet
the intent of the ICS which is to reduce the discharge of 307(a)
toxic pollutants from identified point sources.

o Scott currently has a chemical control management system which
requires all proposed chemicals to be evaluated for rainbow
trout toxieity.

o Scott outfalls S001 and S003 discharge to Class A and Class B
waters of the state, respectively.

o EPA chronic toxicity criteria have been adopted by the state and
are applicable outside the permitted Scott outfall dilution
zones.

3.0 DEMOGRAPHICS AND LAND USE

N/A

4.0 POTENTTALLY LIABLE PERSONS

Identification and location of industries that were considered
potential contaminant sources are provided in Attachment A. Discussions
in the document of past and present industrial uses were limited
primarily to Scott Industries and are presented throughout this review
in appropriate sections.

5.0 IDENTIFICATION OF POLLUTION POINT SOURCES

Locations of point source discharges for Scott Industries and other
industrial and municipal operations discharging into Bast Vaterway and
its immediate vicinity are provided in Attachment A. According to the
report, Scott currently has three NPDES permitted outfalls. These
include:

0 SW001 - discharging 6 million gallons per day (MGD), 2,000 feet
offshore into Port Gardner;

o S003 - discharging 7 MGD through a nearshore diffuser into the
mouth of East Waterwvay adjacent to the paper mill; and

o S008 - discharging 13.5 MGD of secondary treated effluent near
the head of East Waterway.

Average daily total combined discharge from these outfalls for the
period of January 1985 through April 1988 was 28 MGD.

3 WD4030 . 1 L] O“K
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Wastewater discharged from both SWOOl and S003 receive primary
treatment in two sedimentation clarifiers. The wastewater treatment
plant (WWTP) operates using an activated sludge treatment system. It
was designed to receive wastestreams exhibiting high BOD including:

Spent sulfite liquor recovery system vastes;
Pulp mill vastewaters;

Bleach plant wastes;

Sludge dewatering filtrate; and

Vastewater from the pulp mill floor trenches.

o0 0 00

It has been assumed by the authors of the document that the deep
vater diffuser of SW001 provides adequate dilution and flushing, but the
magnitude of circulation in Everett Harbor is insufficient to provide
effective mixing of S003 and S008. However, there is no available
supporting information to substantiate these assumptions.

Qutfalls $002 and S004, historically operated by Scott prior to the
construction of the WWTP, discharged untreated pulp bleaching wastewvater
and vater from the paper mill floor, respectively.

6.0 TIDENTIFICATION OF POLLUTION NON-POINT SOQURCES

In general, stormwater flows were considered insignificant to the
total Scott discharge by the authors of the document. No supporting
documentation (i.e., flow data) for this conclusion was provided.
Stormvater runoff for Scott facilities is handled as follows:

o Runoff from the paper mill area is routed through the clarifiers
and is discharged through SW001l and S003;

o Runoff from the pulp mill is discharged directly through S003;
and

o Other property is served by four storm drains.

7.0 CHEMICAL DATA

No chemical data were generated as a result of this study; however,
all existing information related to the Scott Everett facility was
obtained and used. Chemical water quality data summaries and rav data
used to evaluate the facility and formulate the study recommendations
(see Section 2) are included in Attachments B and C, respectively. Data
sources are identified in the data summary tables. ‘

Water Quality Compliance Criteria

SY001 - It was estimated, based on the existing data, that waste-
vater discharged from outfall SWOOl would require a dilution ratio of
10:1 (seawater to vastewater), or less, to comply with EPA water quality

4 WD4030.1.0-K



criteria. As previously noted, it was assumed by the authors that the
diffuger meets these dilution requirements. The following effluent con-
ditions were noted:

O

EPA chronic criteria were exceeded for concentrations of zinc
(Zn), copper (Cu), lead (Pb), and nickel (Ni);

Phthalate ester concentrations exceeded the federal LOEL;

Volatile compounds detected were chloroform, acetone, and ethyl
benzene;

Semivolatile compounds detected were 4-methyl phenol, benzoic
acid, phenols, and phthalate esters; and

The 1980 data set exhibited the greatest number of exceedances,
whereas, more recent data suggest improvements in effluent
conditions.

8003 - Estimates of dilution ratio requirements for outfall S003
were also 10:1. It is not known whether these requirements are met.
The following effluent conditions were noted:

0

EPA chronic criteria for Cu, Pb, and mercury (Hg) were exceeded
in 1980;

Volatile compounds detected were chloroform, acetone, ethyl )
benzene, and methylene chloride; (

The only semivolatile compounds detected were phenols; and

Two resin acids, dehydroabietic acid (DHA) and abietic acid,
vere detected.

DHA is known to accumulate in major organs of salmon and is persistent
in sediments with a half-life of 20 years.

5008 - Estimates of dilution ratio requirements for outfall 5008
were 6:1. The authors assumed that initial dilution may be limited
because of the location of the outfall in the upper reaches of the
vatervay. The following effluent conditions were noted:

0

0

recycled paper

EPA chronic criteria for Cu, Ni, Pb, and Zn were exceeded;

Volatile compounds detected were chloroform, acetone, and carbon
tetrachloride;

Phenols were the only semivolatile compounds detected; and

DHA and rentene were detected.

Vel
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The authors noted that the priority pollutant database for East
Waterway is limited. It was noted by the reviewver that analyses for
dioxins apparently have not been done or were not available at the time
this work took place.

Data Quality

No information regarding data quality was included in the data
packages. Neither method references nor quality control sample results
were included in the report. Several pages of the raw data were
unreadable.

Methylene chloride, a common laboratory contaminant, reported as a
contaminant in S003 also was detected in the blank, indicating possible
laboratory contamination. The reviewer was unable to assess the reli-
ability of reported phthalate contamination; however, it is also a
common laboratory contaminant and was found at relatively low concentra-
tions.

8.0 BIOLOGICAL DATA (FLORA/FAUNA)

Whole Effluent Toxicity

Whole effluent toxicity was evaluated based on Scott effluent bio-
assay results (1982-1988) and Ecology narrative standards for effluent
toxicity in surface vaters ("i.e., no acute toxicity vithin a defined
mixing zone, and no acute or chronic toxicity at the edge of the dilu-
tion zone"). Data summaries are presented in Attachment D. The fol-
lowing conditions were noted:

o Outfalls SWO01 and S003 had the greatest number of bioassay
failures;

o Outfall SO08 had only two failures attributed to high ammonia
levels;

o The majority of failures took place in 1984 and 1985;
o Reductions in bioassay failures were observed in 1986-1987 after
Scott took action (presumably in 1985) to reduce effluent

toxicity.

Sediment Toxicity

The sediment toxicity evaluation was based on data generated as a
part of the Everett Harbor Action Program. Sampling stations and data
are included in Appendix E. Sampling and analyses, conducted during
August through October 1986, included sediment chemical analysis,
amphipod bioassays, and benthic invertebrate community characterization.
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Contamination was related to the pulp mill based on geochemical indica-
tors including: chlorinated resin acids and chlorinated guaiacols; non-
chlorinated resin acids; chlorinated phenols; rentenes; and diterpenoid
hydrocarbons. General findings were:

o The eastern shore of East Waterwvay was the most contaminated
area of Everett Harbor.

o Organic compounds were much more widely distributed at elevated
levels than inorganic compounds;

o Stations sampled near SWO01l, S003, and $008 during the study
exhibited maximum concentrations of various chemicals and
"gevere" effects for amphipod bioassays and indigenous inverte-
brate populations.

o Amphipod mortality was high when high concentrations of 4-methyl
phenol, rentene, total organic carbon (TOC), chlorinated
phenols, resin acids, and sulfides were present. Note that
4-methyl phenol, TOC, and sulfides were not identified by the
authors as geochemical tracers for the pulp mill).

o S00B - High apparent effects thresholds (HAETs) for phenols and
4-methyl phenol were exceeded. There was 100 percent mortality
for all bioassay replicates, and abundance of three of the four
major taxonomic groups were "significantly" reduced (no
statistics were included in the report).

o S003 - HAETs for 4-methyl phenol, phenol, 2-methyl phencl,
2-4-dimethyl phenol, benzyl alcohol, polychlorinated biphenyls
{PCBs), 1-2-dichlorobenzene, and TOC were exceeded. There was
95 to 100 percent mortality for all bioassay replicates, and
TOC, at 29 percent mortality, was the highest observed in the
study.

o SW001 - HAETs were exceeded for 4-methyl phenol.

o Biological impacts at all stations outside East Waterway wvere
less "significant" than those observed inside the waterway.

Data Quality

Aspects of data quality were not presented in the report. Data
were presented as summary tables only.

9.0 DATA QUALITY

Data quality cannot be evaluated by the reviewer because sufficient
information was not included in the report. It is unknown whether or
not the authors had access to information sufficient to complete this
task prior to using the data for their work.

7 ¥D4(30.1.0-K
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10.0 HYDROLOGIC AND HYDRODYNAMIC INFORMATION

N/A

11.0 DREDGING AND DISPOSAL ISSUES AND DATA

N/A

12.0 ENVIRONMENTAL IMPACTS

N/A

13.0 INTERIM MEASURES/SPILL AND POLLUTTON PREVENTION MEASURES

N/A

14.0 COMMUNITY RELATIONS INFORMATION

N/A

15.0 RECOMMENDATIONS

Various chemical contaminants have been identified as being
associated with the Scott pulp and paper mill discharge, whereas other
contaminants, identified as contributing to the toxic effects on
biological communities, have not been linked to a source. A gource/
contaminant list should be compiled. Once all the documentation
currently available for the East Waterway has been revieved it may be
possible to begin to compile such a list. All identified existing
contaminants should be verified during any Remedial Investigation/
Feasibility Study or sediment cleanup study conducted for the waterway.

16.0 FINAL COMMENTS

The reviewer has no additional comments.
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Attachment A

LOCATIONS OF SCOTT OUTFALLS AND OTHER
DISCHARGES TO EAST WATERWAY
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SURFACE RUNCFF DISCHARGE LOCATIONS

cso

INDUSTRIAL DISCHARGE - EXISTING
INDUSTRIAL DISCHARGE « HISTORICAL
EVERETT

SCOTT PULP AND PAPER

WEYEAHAEUSER - THERMAL/
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LOCATION OF POTENTIAL CONTAMINANT
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UU.S. NAVAL RESERVE CENTER
DUNLAP TOWING

JOHNSTON PETROLEUM PROCUCTS
(MOBILE Of. COMPANY)

EVERETT COLD STORAGE

FOSS TUG - PRESENT LOCATION
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] DUNLAP LOG YARD - PRESENT LOCATION

PORT GARDNER

SOUTH TERMINAL _|
(PORT OF EVERETT)
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HOMEPQRT SITE)
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Figure 2

LOCATIONS OF SCOTT OQUTFALLS AND OTHER DISCHARGES

Source:

TO THE EAST WATERWAY
Adapted from Tetra Tech, 1988
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Attachment B

DATA SUMMARY
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Sample Date

Oct 1986

June 1985

1982-1983

1980

Table 1

COMPOUNDS DETECTED IN SCOTT EVERETT OUTFALLS®

OUTFALL 001
Effluent Sample/
Concentration EPA Marine Criteria Critera Ratio

Compound (ug/1) Acute Chronic Acute Chronic
METALS (Total)
Cadmium 1.6 43 9.3
Nickel 5.0 140 7.1
Zinc g2.0 170 58 1.41
VOLATILES
Acetone 200 Unk Unk
Chloroform 79 Unk Unk
Total Xylenes 9 Unk Unk
SEMIVOLATITES
Benzoic Acid 57 Unk Unk
4-Methylphenol 9.4 Unk Unk
Diethylphthalate 4.7 Unk Unk
RBis (2-Ethylhexyl)

Phthalate 1.9 2,944¢  3.4¢
METALS {(Total)
Cadmium 1.0 43 3.3
Chromium 5.0 1,100¢ 50
Copper 4.0 2.9 2.9 1.38 1.38
Zinc 45,0 170 58
VOILATILES
Chloroform 107 Unk Unk
Ethyl Benzene 21 430° Unk
METALS (Total}
Antimomny 0.8 Unk Unk
Arsenic 0.4 69 36©
Chromium 9.0 1,100 50
Copper 26.0 2.9 2.9 8.97 8.97
Lead 652.0 140 5.6 11.07
Nickel 9.0 140 7.1 1.27
Selenium 1.5 410 54
Zinc 97.0 170 58 1.67
VOLATILES
Chloroform 50 Unk Unk
Ethyl Benzene 25 430¢ Unk




Table 1 (cont'd)

COMPOUNDS DETECTED IN SCOIT EVERETIT CUTFALLS?®

QUTFALL 001

Effluent Sample/
Concentraticn EPA Marine Criteria Critera Ratio
Sample Pate Compound fug/l) Acute Chronic Acute Chronic
SEMIVOLATILES
Bis {(2-Ethylhexyl)
Phthalate 11 2,944¢ 3.4 3.23
Butyl Benzyl
Phthalate 12 2,944C 3.4¢ 3.53
Phenols 58.6 5,800¢ Unk
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Tabie 1 (cont’d)

COMPOUNDS DETECTED IN SCOTT EVERETT OUTFALLS®

QUTFALL CO3

Effluenc Sample/
Conecentration EPA Marine Criteris Critera Ratio
Sample Date Compound fug /LY Acute Chronic icute Chronic
Oct 1986 METALS (Total)
Cadmium 1.6 43 3.3
Nickel 5.0 140 7.1
Zinc 33 170 58
VOLATILES
Acetone . 130 Unk Unk
Chloroform 35 Unk Unk
SEMIVOTATILES
Bis (2-Ethylhexvi) :
Phthalate 1.90 2,944C 3.4¢
‘une 19895 METALS {(Total
Chromium 5.0 1,1004 50
Zinc 17.0 170 58
1982-1583 VOLATILES
Chloroform 173 Unk Unk
RESIN ACIDS
Dehydroabietic 35 Unk Unk
Abietic & Unk Unk
1980 METALS (Total)
Antimony 8.5 Unk Unk
Arsenic 0.2 £9¢ 36°
Chromium 11 1,1009  s0d
Copper 28 2.9 2.9 3.66 9.66
Lead 60 140 5.6 10.71
Mercury 0.26 2.1 0.025 10.40
Nickel 9 140 7.1 1.27
Zine 9 170 58
VOLATILES
Chloroform 29 Unk Unk
Ethyl Benzene 48 430¢ Unk
Methylene
Chloride 18 12,000¢ 6,400¢
SEMIVOLATILES
Bis (2-Ethylhexyl)
Phthalate 13 2,944¢ 3.4° 3.82

Phenols 652.6 5, 800¢ Unk



Effluent
Sampie Date Compound (ug /1.3
Oct 1986 METALS (Total)
Cadmium 1.7
Zinc 73
VOLATILES
Acetone 15
Chloroform 66
SEMIVOLATILES
Bis (2-Ethylhexyl)
Phthalate 1.4°
June 1983 METALS (Total)
Cadmium 2.0
Chromium 10.0
Copper 2.0
Nickel 7.0
Silver 1.8
Zinc 44 .C
1982-1983 VOLATILES
Chloroform 1130.0
Carbon
Tetrachloride 10
RESIN ACIDS
Dehydroabietic 18
Retene 45
1980 METALS (Total)
Antimony 1.3
Arsenic C.a
Cadmium 3.4
Chromium 18
Caopper 17
Lead 34
Nickel 30
Selenium 2
Thallium 55
Zinc 78

Table 1 (conc’'d)

COMPOUNDS DETECTED IN SCOTT EVERETT OQUTFALLS?

Concentration EPA Marine Criteria

QUTFALL 008

recycled paper

Acute

43
170

Unk
Unk

2,944%

43
1,1004
2.9
140
2.3
170

Unk

50,000¢

Unk
Unk

Unk
69e

43
1,1004
2.9
140
140
410
2,130¢
170

Sample/

Chronic Acute

Unk
Unk

3.4¢

1.45

NG~ ha L W
B o w e

Unk

Unk

Unk
ink

Unk
6%
9.3
spd
5.6
7.1
54

Unk
58
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Table 1 {cont’d)

COMPOUNDS DETECTED IN SCOTT EVERETT OUTFALLS®

QUTFALL CO8

Effluent Sample/
Concentration EPA Marine Criteria Critera Ratio
Sample Date Compound (ug/L) Acute Chronig Acute Chronic
VOLATILES
Chloroform 138 Unk Unk
SEMIVOLATILES
Phenolis 111 5,800¢ Unk

1986 data from WDOE Class II inspection report.
1985 data from Scott: additional NPDES Permit Application Data.
1982-1983 data from various sources compiled by Tetra Tech, 1988.

1980 data from Scott NPDES Permit Application and EPA Storet; compiled by
Tetra Tech, 1985.

b Estimated value.

€ Insufficient data to develop criteria. Value presented in the Lowest
Observed Effect Level (LOEL). '

d  Hexavalent state, Crt

e

Trivalent state, As’
Unk Unknown
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Attachment C

RAW WATER QUALITY DATA

WD4030.1.0-K



recycled paper ecology and environment



The material in this attachment was taken from the original
document. Three Form I’s are not legible.
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ORGANICS ANALYSIS DATA SHEET

(Page 1)
noratory Name:  ANALYTICAL RESQURCES, INC. lient:
g Sampie 1D 273A QC Reoort No:
mote Hatrix ‘aters Project No:
‘/" dp ﬁ%{d Date Receves:
ita Release Author1Zee: Lo

YOLATILE COMPOUNDS

198E DATAH

Tan7644
Seam HDW'\-”
i
wloWi —C..umP

-

Cepartment of Ecclogy
273
S0E 338A Account; 429
10/6/86

used erther wnen estimating 8 concentration
for tentatively identified comoounos or
~ynen result is less than specifien OL.

FORM §

Date Preparea 10/9/86
Date Analvzer: 10/9/86
Conc/Dil Factor:  TO ! pH: NA
Percent moisture: ( Not cecanted) NA
AS Numper U/l CAS Numper ug/L
237 -3 “‘Chlorometnane 10U 178-87-S (1. 2=-DiCniorooranane Y
4.2%-3  iBromomeinane 10U 10061 -02-61Trans~1.3-Dichiorooropene Y
T-0i-4  Yinvi Chiorioe 0y 73-01~4  Tricnioroetnens P SU
c-00-3  iChloroethane £ 10U | 124-48-1 |Dibromocniorgmetnane Sy
'S -2 Methviene Chloride - 68 79-00-5 1.1 ,2-Tricnlorcethane Sy
=1 L Acetone i 200 71~43-2  1Benzene FRY
S21S-Q  |Carbon Disulfide | SU 10061-01-Sicis-1.3-Dichioroorapene | _SU
-I5-4 |1, 1-Dwcnhloroetnene oSy 110-75-8 12-Chigroethvivinviether 10U
T-34-3  11,1-Dichioroetnane i Sy i 75-25-2 _ iBromoform SV
Ti-%0-S  (Trans-1 2-Dichioroetnene i 5y 108-10-1 14-Methyi-2-Dentanone | 10U
37-66-3 iChloroform 79 §91-78-6 |2-Hexanone {10y
37-nu6-~7 11 Z2-Dichioroetnane Y 127-13-4 1Teiracnloroetnene 3y
"3.33-3  .2-3ytanone ARY) 79-34-5 1112 2-Tetrachicroetnane | Su
T1=S3-5 111 1=Frichioroethane SU 108-38~3 iToiuene I SU
TE-2%-3  Carpon Tetracniorige R 108-30-7 iChloronenzene i S
I08-05-4  IVinyi ACElate 10U 100-41~a EFihwvibenzene SV
TT-27-<4  iBromogicnioromethane oSy 100-42-5  |Styrene SU
; i Lo Total Xyienes 9
Dats Reporting Qualifiers
Yatue If the resuit is a value greater than or equal T This flag applies with 8 it is not
ta the cetecticn limit, report the vaiue acceptanie by EPA protocol but1s
consicered ‘real’ by the anaiyst
U | ndicates compound was analyzeg for but not
detected. Report the minimum detection iimit 8 This flag 1s used when the analyte is founa
for the sample with U based on necessary tn the biank as weil as 3 sample. 1t indicates
soncentration/ditution actiom. possible/probadie biank contamination.
p J Indicates an estimated vaiue. Thisflagis K This flag is used when the quantitated vaiue

falls above the limit of the calibration
curve. indicates a dilution shouid be run
‘0 cetermine exact concentration
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FANTELS
Scam Paper e
ORBANICS ANALYSIS DATA SHEET 2C3-Gab -
(Page 1) -
.2ooratory Name:  ANALYTICAL RESQURCES, INC. Client: -egartment of Ecalogy
-20 Samote 1D 2738 . L Regort No: 273
amopie Matrix ters oroject No: J0E Z38A Account; 429
AZG\_/(%*' Cate Recetveq: :0/6/86
Data Release Author12e: '
YOULATILE COMPOUNDS
Date Prevaren: 16/10/86
Date Anatvzen: 10/10/86
Canc/Dil Factor: / 70 1 pH: NA
Percent morsture: ( Not decanted) NA
2AS Numoer ug/L CAS Number ug/L
74-547-2 Chlorometnane LDy i 78-87-5 1 2-Dichioropropane y 8
1 74-93-0 ‘Bremomethane P gy 10061-02-5{Trans~ | .3~-Dicnlorcoropene | SV
75-01=4  lymviChiorine Lo gy 79=01~5 i Trichloroethene SU
i75-00-3  !Chioroethane P 10U ' 1124-48-1 |Dibromocniorgmethane Sy
177.09-2  !Metnyiene Chiorice sy 79-00-5  i1.1,2-Tricnioroetnane SU-
‘..-64-1 |Acetone [ 130 - {71-43-2  [Benzene SU
'75-15-0  [Carbon Disuifige - i 10061-G1-Sicis~1.3-Dichioronrosene Sy
1_ -35-4 11, 1-Dichioroethene [ Sy 110-75~8 |2-Chloroethyivinvietner 10U
i7S-34-3 |1, 1-Dicnioreetnane i 3y 75-25-2  |Bromoform ' i Sy
f156-A0-9  iTrans-1 2-Dichlorcethens PSSy 108~10~1 id-Megthvi-2-Dentarcne R
'67-66~3 Chloroform ¢35 S91-78~-8 12~Hexanone 10U
Cig7-06-2 1 2-Dichiorcethane s ‘- 1127-18-4 Tetracnicroetnene 3
"78-03-3  i2-Rytanone 0yt i79-34-5 i1} 2 2-Tetracnigrostnane I
(71 =33~ 1 1 1-Tricnigroethane - 108-88=3 1Toluene o L 3
S-23-3  iCarpon Tetracniorice e 108~-90~-7 iChloropenzene .Sy
108-05-4 Vinvi Acatate ooy 100-4!~4 1Ethyibenzene : oSy
1 75-27-4  iBromogichlorometnane S : 100-42-3  iStyrene : PS
e i | l {Total Xyienes i sy
Data Reporting Qualifiers
Yalve |f the result is a vaiue greater than or equal T This flag appiies with a ‘hit’ is not
to the getection timit, report the vaiuve acceptadle by EPA protocal but is
' considered ‘real’ by the anaiyst
U Indicates compound was analyzed for but not
detected. Report the minimum detection limat 8 This flag is used when the anaiyte is found
for the sample with U based on necessary in the biank as well as a sample. it Inamg“
soncentration/dilution action. nossibie/probable blank contamination.
{ J indicates an estimated vaiue. This flag is K This flag is used when the quantitated value
115eg e1ther wnen estimating a concentration falls apove the timit of the calibration

‘oncgatatively identified comoounas or

| curve.. | peteates 2. ailution snould be run
wien result is less than specified DL

10 Getermine exact concentration
FORM |
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Ta07RIY
[ - A, ;Gr
ORBGANICS AMALYSIS DATA SHEET -1 L O
(Poge 1) -
soratory Name:  ANALYTICAL RESOURCES, INC. Slienu ~epariment of Ecotogy
n Semoie iD 273C € Report No: 273
moie Matrix Naters 2roject No: CCE ST8A Account; 429
‘ Sate Receiveq: 1G/8/86
ata Relsese Author12e: /-’2“4"*"8 & /M\'
YOLATILE COMPOUNDS
Sate Prepares: Q/10/85
Date Analyzed: 10/10/86
song/Dil Factar: /701 or: NA

eeq erther when estimating a concentration
for tentatively identified comoocuncs or
~nen resuit is iess than specifiea DL

FORM !

Percent mosture: { Not gecanted) NA
ZAS Numper ug/L CAS Numbper ug/L
1-37-5 :Chlorometnane SU T8=87-5 i1 C-uUlChIOronropans MY,
T4-3Z-3 3romomethane RESAY L10061-02-51Trans- | Z-Dichisropropene Sy
TS0 t-<  iVinviChiore 10Uy |78-01-5 Trichioroetnens r 3
73-00-3  iChloroethane < iQu 1 124-48~-1 iDibromocnlorcmetnang -
78 -2 IMethviene Chicrice Sy ﬁ@»OO-S i1 ,1,2~Trichioroethane 1 _SVu
+4-1 _iAcetone 195 17i-43-7  Benzene i 5y
75-15- [Carbon Disuifide R 1006 1-01 -5Sleis-1.3-Dichlorooropene i Sy
-35-4 i 1,1=-Dwchigroetnene S 110-75-3 ! 2-Chigroethvivinviether P10y
7$-34-3 11 1-Dichioroetnane IS 175-25-2  Bromoform P Sy
156-50-3  |Trans-!.2-Dichloroetneng SR, (108~i0=1 d=-Mathy|-7-Jantanone P10y
67-66-3 Chloroform |66 1591~78-6 - Z-Hexanone 10y
'07-06-2 11.2-Dicnloroethane 3 1127-18-4 iTetracnioroetnens i Su
73-33-3  Z-3utanone .10y 179-34-5 1 12 2-Tetracnicroelnane LT
71-55-6 1t 1, l=rrienioroetnane L 1108-88~3 iToluene o3y
CE-23-3 -Carpen Tetrachiorige Sy . 108-20-7  Chlorgcenzene S
0R05~4  [Vinvi Acetate {19y 11Q0-41-4 Ifihvipenzene o Sy
7S-z7-= __1Bromogicnioromethane i S 1100-42-3  Stvrene i _SU
i. ! ! ‘Total Xvienes _ I S
Data Reporting Quakifiers
Yalue I the resuit is a vaiue greater than or equal T This flag epplies with @ 'hit’ is nat
1o the cetection Iimit, report the vaive acceptatie by £PA orotocot but1s
considersa ‘real’ by the analyst
U Indicates comoound wes anaiyzed for but not
dgetected. Report the minimum detection limit 8 This fiag is used when the analyte is found
for- the sample with U based on necessary in the blank as weil asasample. it indicates
concentration/dilution action. possible/orobable blank contamination.
( J Indicates an estimated value. This flag is K This flag is used when the quantitated value

falls apgve the limi of the calibration
curve. :ngicates aailution shouid be run
5 getermine exact scncentration
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Julyged, m9857 007

DEGASTM FL S VR Y 1P
Mr. E’S ruce Johnson
Industrial Section
Mail S pywA pASOS
Department of Ecology
Olympia, WA 98504

Dear Mr. Johnson:

me iLE Copy

19185 0ATA

SCOTI

You had requested that we analyze our effluents for oriority pollutant metals
to update data submitted previously in our NPDES rermit apnilication. Samples

from our 24-hour composite samplers were collected June &

to Laucks Testing Laboratories in Seattle.

The results of the analyses are as follows:

Antimony
Arsenic
Beryllium
Cadmium
Chromiumy.
Copper
Lead
Mercury
Nickei
Selenjum
Silver
Thailium

Zinc /

(<indicates "less than“)

Outfail
001

<&,
<h,
<0,

1.

5.

4,
<h.
<0,
<5,
<5.
<q,
<.

N OONOOOO,MOO

~
o
o

1985 and submitted

PARTS PER BILLION (ug/i)

Qutfall
003

<5,
<5
<Q.
<l.
5.
<7
<5,
<{.
=<5,
<5,
<0,
<.
17.

O UTOOUIOOOOUm OO

Qutfall
008

<5,
<5,
<0.
2.
10.
2.
<5,
<<,
7.
<5,
1.
<0.
44,

MM OOUMISOOOLn O

Please call if you have any questions or wish to discuss these data.

TJB:cik

Slncer 1y,

W%
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[982-1983 DATA

DRGANIC CHEMICALS AND METALS FOUND
IN SCOTT PULP AND PAPER MILL QUTFALLS (mg/L)

Date of Qutfall Qutfall Qutfall S008
Contaminant Sampie - SW0O1 S003 Infiluent Effluent
Metals
Cadmium 6/5/852 0.0010  0.0010 NA 0.0020
10/1/86D 0.0016  0.0007 NA 0.0017¢
Chromium §/5/85@ 0.0050  0.0050 NA 0.0100
10/1/860 ND ND NA ND
Capper 6/5/852 0.0040 ND NA 0.0020
10/1/86P ND ND NA ND
Nickel 6/5/858 ND ND NA 0.0070
10/1/862 0.005 0.008 NA ND
Silver 6/5/852 ND ND NA 0.0018
10/1/86D ND ND NA ND
Zine 6/5/858 0.0450  0.0170 NA 0.440
10/1/862 0.082 0.033 NA 0.073¢€
Volatile Organics
Acetone 10/1/86P 0.200 0.130 NA 0.015
Chloroform 7/9/85 NA NA NA 0.049
11/24/829 0.107 XA NA
9/22/82 NA 0.373 NA 1.130
10/1/860  0.079 0.035 NA 0.066
Ethyl benzene 11/24/824 0.021 NA NA
Carbon Tetrachloride 9/22/82 NA NA NA 0.010
Semivolatile Organics
Benzoic acid 10/1/86b 0.057 ND NA ND
Resin Acids
Isopimaric® NA NA NA 0.140 ND
Isopimaricf 3/2/83 NA NA 0.285 ND
Dehydroabietic® NA NA 0.035 0.852 0.002
Dehydroabieticf 3/2/83 NA NA 1.463 0.018
Abietic® NA NA 0.004 0.010 ND
Retene 3/2/83 NA NA 0.0009 0.045

[ SN~ W o N = g~

f Johnson, B. (9 August 1983, personal communication).

Bechtel,‘T. (19 July 1988, personal communication).
Kjosness, D. (1 August 1988, personal communication).

This value is the average result from two duplicate analyses.

Bailey, A. (7 November 1985, personal communication).

Archer, S. (9 September 1983, personal communication).

ND = Not detected.
NA = Information not available.

Source

Tec

YCRPARE Tach (1988)

ecology nnd environment



Conventional co

in 1b/day.

Reference:

ncentrations in mg/L.

Scott Paper Company (1980}).

MGG DATF
SCOTT PAPER AVERAGE POLLUTANT DATA
AND ESTIMATED LOADING
g0l 003 004 oos
Jutfall tonc, Load Conc, Lload Conc. Load Conc. Load
Q(MGD) 7.7 8.1 5 12
con 244 15,700 296 20,000 286 11,900 869 86,900
T0C 70 4,500 70 4,700 77 3,210 283 28,300
NHy {mg/L) 1.1 71 2.3 155 0.32 13 11.6 1,160
047 and grease 3.0 183 4.5 304 6 250 3.8 350
Fecal (No./100 mi) 575 1.7x1011 19,000 5.8x1012 <10 1.9x109 40,000 1.8x1013
Sb,ugﬂﬂ 0.8 0.05 0.5 0.03 0.5 0.02 1.3 0.1
As ¢ 0.4 0.03 0.2 0.01 0.2 0.01 0.4 0.04
Be <2 <g.1 <2 <0.1 <2 0.1 <2 <0.2
cd <2 <0.1 2 <0.1 1.0 0.04 3.4 0.34
e 9 0.6 11 0.7 5 0.2 18 1.8
Cu | 26 2 28 2 28 1.2 17 17
P 62 4 60 4 32 1.3 34 3.4
3 <0.2 <0.01 0.26 0.02 . <0.2 <0.01 <0.2 <0.02

i 9 0.6 9 0.6 12 0.5 30 3
Se 1.5 0.1 <0.5 <0.03 0.5 0.02 2 0.2
Ag <z <0.1 <2 <0.1 2 <0.1 <2 <0.2
T <11 <0.7 <11 0.7 20 0.8 5 5.5
in 97 6 9 0.6 33 1.4 78 7.8
Cn , <20 <1 <20 <1 <20 0.8 <20 <2
Phenols {ug/L) 58.6 4 62.6 4 8.3 0.2 111 11
Chloroform 50 3 29 2 157 7 138 14
Ethyl Benzene 25 2 48 3 84 4 <10 <1
2 Ethyl Hexyl Phthalate i1 0.7 13 0.9 <10 <0.4 <10 <1
Butyl Benzyl Phthalate 12 0.8 <10 0.7 13 0.5 <10 <1
pentachlorophenol <10 0.6 <10 <0.7 <10 0.4 <10 <1
4,6 ginitro-o-Cresol <100 <6 <100 <7 <100 <4 <100 <10
2.4 Dinitro Phenol <100 <6 <100 <7 <100 <4 <100 <10
Methyiene Chlorided <10 <0.6 18 1 <10 <0.4 <10 <1

a gutfall no longer used.

b A11 other priority pollutants <10 ug/L. loads calculated using average

1983-1984 flow and NPDES application and STORET pollutant data (average).

Metals and organics in ug/L. Loads
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Table 2

SCQOTT EFFLUENT BIOASSAY RESULIS*

Cutfall Year

001
001

ool

001

001

001
001

0ol

003
003
003

G03

003
003
003

Q
w

1982
1983

1984

1985

1982
1983
1984

1985

1986
1987
1988

No,Failures Reasons for Failure

0
l.unidentified
2.bleach plant upset
1l.unidentified
2.absorbancy chemical
l.unidentified
2.use of surfactants
3.sludge blanket carryover
4,.test fish too smail
S.pulp operation
1.high fiber discharge
2.high fines/surfactants
0

l.bleach plant overflow

35% Failure Rate

No.Biocassays
1 G
11 3
12 6
il &
11 3
6 4]
3 1
85 19
1 Q
11 1
12 3
11 4
11 Q
6 4]
3 2
55 10

0
l.bleach plant upset
l.unidentified
2.absorbancy chemical
l.unidentified
2.surfactants
3.sludge blanket carryover
4, pulp operaticn

o

0
l.high zinc levels
2.bleach plant cverflow

18% Failure Rate




Table 2 - Contirued

SCOTT EFFLIJENT BIOASSAY RESULIS*

outfall Year No.Bicassays No.Failures Reasons for Failure
008 1982 1l o Q

008 1983 11 Q0 0

008 1984 12 0 0

008 1985 11 1 1.high ammonia levels
008 1986 11 1 l.high ammonia levels
008 1987 6 0 0

008 1988 3 0 0

008 oT. 55 2 4% Failure Rate

* 96~hour acute bicassay with rainbow trout, with a failure defined as less
than 80% survival in a 65% effluent concentration.

recycl
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STATIONS SAMPLED IN
PORT SUSAN DURING THE
EVERETT HARBOR SURVEY

Source: PTI and Tetra Tech (1983)

» ok
e ———— 7 - . .

ﬂ Wuﬂ'-. FIG C-1 . Locatons of samping statons for seciment chamustry,
H ) amphipod Bi0assay, and benthe macroinvenabrates.




Table C-1

CONCENTRATIONS OF DETECTED SEMIVOLATILE AND
VOLATILE ORGANIC COMPOUNDS [N SURFACE SEOIMENTS
OF EVERETT MARBOR AND PORT SUSAN®

. Range Jetection Location of
Chemicai ' fug/kg ary wt} Frequency Max imum
LPAR L35 -~ 28.000 54/54 Ew-14
napntnaleng 83 - X17.000 18/54 EW=07
acenapntiyiene i - 800 41/54 £W-14
acenaphtnens 2 ~ 5,200 45/%4 -14
fluorens 8 ~ 4,300 24754 w14
anenanthrene 3 -8,100 56/ 94 TEw-04
anthracene 1 - 6,100 51/54 . Ew-i4
HPAH L35 ~ 23,000 54/54 Ew-14
fluoranthene 3-3,700 83/54 EW-13
pyrene 3 - 5,500 48/54 Ew~14
benz{a)anthracene } - 3,200 54/54 EwW-14
chrysene 1 - 3,200 54/54 Ew-14
benzof luoranthenes 5 - 4,100 48/54 =14
benzo(a)pyrene 1 - 1,700 20/54 £-14
indeno{}.2,3~c.d)pyrene 1 - 73C 42/54 £4-14
dibanzo(a,.n)anthracene 2 - 270 29754 =14
benzo{q,h.1}perylene 3 - 550 46754 n-14
Total PCBs Ul - £9,600 7/54
Rasin Acid:s
abiette acid 130 - 98,000 21/31 eW-13
gehydroabietic acid £20 - 83,000 29/31 EW«04
12-chl orodenydroabietic acid EB4 - 11,000 19/31 EW-04
14-ghlorogehydroanietic acid E46 - 3,400 10/31 £u-04
dichioroccehydroabietic acid ui30 - €710 5/31 =
isopimarie acid ESS - ELIL.QC0 20/31 EW-13
neoabietic acid E79 ~ E14,000 8/31 EW-13
sandaracopimaric acid £17 - 14,000 21731 EW~01)
Phenols ang Guaiacoils
shenol 11 - 2,900 49754
2-methyipnenal § - 1,200 3784
4-mathnylphenol 3 - X98,000 50/54
2, 4-qimetnyiphenci ylg - 520 2/54
2-chloreoohenot £l - 160 11/60
2.4-dichlorognenol 2 - 320 21/60
2,4,6-trichioropnenal uz - 290 22780
2.4,5-trichicrophenol £l - i20 18760 Bi-02
2.3.4,6-tetrachiorophenci uz - 120 6/31 -
pentachioropnenol Uz ~ £460 22/60 E-04 )
3,4,5-trichioroguaiacol £l - 110 11431 0T
4,5,6-tricnloroguatacei Uz - 48 8731 =01
tatrachloroguaiacei uz2 - 54 4/31 EW-01.
Chlgrinated fenzenes
1.2-dichiorobenzene 7 - 96 4/54 EW-04 !
{,4-dichiorobenzens 2 - 25° 14754 @
Phthaiates
dimethyi phthalate 8 - 26% 2/54 86-02
diethy! phthalate ' 3-11° 5/54 NG-02, S0-03
di-n-butyl phthalate 810 - 260° 20754 13
butyl benzyl phthalate uig - 7¢ 6/54 EN-0
his{2-ethylhexyl jphthalate 810 - 930 33/54 -14
di-n-octyl phthalate 83 - ¢© /54 5R-02, SR-03

EW-C| #wEAR cUTFALL OOB
Tty NEAR gurFalt 03

recycled gaffce: PTI and Tetra Tech (1988) 06- - NERE IR DOl



Table C-1 'Continuea)

Range Jetection Location of
Themieal {ug/kg ary wt}b Freayency Maximum
Festicices
tinpane {gamma=-nCH) 30.§ - 1 1/54 NG-04
n,p -00F Jl - 23 1/54 £0-~03
¥itrogen-Containing {ompounas
N-ni trosodipheny]amine 5 - 57 13/54 Crw-01 )
L—
Miscellaneous Extractables ana
Tentaviveiy ldentifiea Compounas
benzy! alcohel y1o - 8lo 6/54
benzoic acid £19 - 5,900 25/54
dibenzofuran 3 - 5,000 44754
2-methyinapnthalene 2 - 7,400 38/54
l-methélpyrene J -~ E240 25/54
retene Uy - £3,100 44/54
cymene {unspectfied 1scmer}d g - £2.900 41/54
dibenzothiopnene Uy - E280 19/54
L,Z,G-trlthialaned y - E5,800 i1/54
diterpenord hydrocarpon Y - £23,000 41/54
(base peak 255)
diterpenoia alconald U - £8,500 42/54
{base peak 271}d
hexadecanoic acid ) U - £2,300 27/54
hexadecanoic asid methyl esterd U - E4,300 23/54
hexadecenoiﬁ acid methyl esterd U - E3,200 53/54
chu!astarold U o~ E630 51/54
campestersl d U - E1,100 20/54
alkanol {unidentified) d U - E2.200 43/54
base peak 181, isomer #Id U - E12,000 44754
base peak 181, isomer #2 4 - £6,500 45/54
Volatile Organic Compounds
acetone U6 - 230 4/19 =05
ethyltbenzene u3 - £5° 218 £%-08
total xylenes U3 - 39 4/18 EW-0B

2 quaiifiers:

U = Substance undetected at the detection limit shown.

B = Blank corrected down to the getecticn limit shown.

X = The surrogate recovery for this comoound was jow (<10 percent). Hence, the recovery
correction was at least & factor of 10.

{ = "less than” - the reported concentration is the mean of a detected value and a

detection 1imit or, for PAH sums, the sum includes detection limits.
£ = Estimated vaiue.

D waximum is the highest cetected value even if maximun detection limits were higher.
€ Maximum concentration does not excesd Puget Sound reference ares concentrations.

d ventatively identified organic {T10) compound - detection limits for TIQ compounds were
not assigned.

Source: PTI and Tetra Tech (1988)



Table C-2 SUMMARY CF AMPHIPOD BIDASSAY RESULTS

dange of Mean
Martality Mortalityd

Station (percent} (pergent) ~
£5-01 0-20 10(4.2)
£5-02 §-25 12(3.7)
ES5-03 g-2 15(4.2)
EW-01 100 100"
fW=-04 ’ 35-100 a8(1.0}*
£W=-07 &Q-100 75{8.4)*
EwW=-10 10-100 55{19}
Ew-12 10-20 13{2.0}
EW-14 15-55 iNT.2)
NG~01 0-10 5(1.6}
NG-(2 0-i5 6(2.4)
NGE~03 5-1 13(2.0)
NG~04 ; 100 100{0)*
NG-0B 25-55 43{5.8)
KG~10 ¢-10 5(1.8}
NG-12 0-10 2{2.0)
NG-13 0-10 8{1.9)
NG-14 o-10 5{2.2)
NG~15 G-5 1(1.0)
0603 15-80 58(12)
ps-02 20-40 29(4.0)
PS-03 15-40 24(4.6)
PS-04 5-35 20{6.3}
50-01 5-20 15{3.2)
So~-62 15-50 29{7.0)
SR-01 0-33 12(8.0)
SR-02 0-10 4(1.9}
SR-04 15-30 21{2.9)
SR-07 0-80 33{(13)
SR-08 0-30 15({5.7)
$s-01 0-10 8{2.2}
$5-03 010 6{2.4)
Control® A g-10 5(2.2)
Control 8 0-25 10(4.2}
Control ¢ 5~-15 3{1.9)
Contrel D o-1¢ 4{1.9)

2 Mpan mortality is based on five replicate samples per station. Standarc error
of each mean is given in parentheses.

ba mortality level of 100 percent was observed for each of the five replicates.

€ Clean control sediments from the amphipod gollection site at West Beach, Whidbey
island.

* Asterisk denotes that mean mortality differed significantly (P<0.001) from the
mean mortality of pooled replicates from two Port Susan stations (PS-03 ang PS-
04).

Saurce: PTI and Tetra Tech (1938)
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{ug/kg ary weignt for Organic comooURAS: mg/kg dry weignt for matals)

Table C-3

PUGET SOUND AET (DRY WEIGHT)2:B

Ampi pod Gystﬁr Zenthic MiSTOTOX
Chemical AETS AET AET® AET LAET AET
_aw moiecuiar weignt PAH 5, 50090 1 5,200 6,100t 5,200 5.200 5,100
rapntnaiene z,400M} 2.100 2,100, 2,100 2,100 2.400
acenapntnyiene 60, >56Q 540! >580 %60 540
acenagntnene eaoh-! 500 200, 500 500 389
flugrene 1.saoh-! 540 5401 540 540 1,800
ohenanthrane 54000} 1.500 3,200 1,500 :, 500 3,400
anthracene 1.9009- 81 360 1,300 360 30 1,900
High molecuiar weignt PAH 18,0001 17.000 >51, 000} 12.000 12,000 38,000
flugrantnene 3,8000} 2.500 5,300} 1,700 1,700 3,800
pyrene 11.ucoh'! 3,300 >7.3ao; 2,500 2,600 11,000
benz{a)anthracene 3.uuoh-: 1,600 4,500, 1,300 1,300 4,500
cnrysene 5,000 2,800 8,700, 1,400 1.400 5.700
benzofluoranthenes 3,700 3,500 G.OGOi 3,200 2,200 3,000
benzc{a)pyrene 2.400h . 1,600 6.800i 1,500 i, 500 5,800
indeno(l,2,3-¢.d)pyrene aaoh-; 630 »5,200} 600 600 280
dibenzo(a,hlanthracens sxohv* 230 1.200; 230 230 1,200
nenzalg,n,tjperylene 860" 720 5,400 870 570 3,400
Total PCBs 2,500} 1,100 1.100 130 130 2.500
total chlgrinated benzenes 580* 400 400 170 170 630
i.3-dichlorchenzene »>i70 »170 170 >170
1,4-dichlorobenzens 250 120 120 110 119 260
1,2-dichigrobenzens >350 50 50 35 38 50
1.2.4-trichlorobenzene 51 64 54 31 il 64
nexachlorobenzene {HCB) 130 230 230 10 70 230
Tota) phthalates >s.2ou§‘ 3,400  »70,000" 3,300 3,300 3.400
dimethy! phthalate >;ooh-‘ 160 160 7 71 150
diethyl phthalate »1,200M >73 200h-1 >48 200 200
di-n-buty! phthalate >5,100 1,400 »5,100 1,400 1,400 1,400
nuty) Denzyl phthalate >470 >470 470 83 83 470
bis(2-ethythexyl }phthalate »3,100. 1,500 1.900, 1,800 1,800 1,900
di-n-octyl phthalate >530° 2420  »68,000° -
Pesticides
g.p ~00E 15 - g - ;! 15
o.p -000 43 .- ai - pd 53
p.p -007 3.9 >8 11 - 1.9 11
Phenols
ohenc} groh 1 420 1,200 1,200 520 1,200
2-methyiphenol 53 g3 >72 >72 83 83
4-methylpheno} 1,200, §70 570 570 670 1,200
2, 4-dimethyiphenc) >72iw? 29 29 29 29 29
pentachlorophenol »140 »140 >140 >140
2-metnoxypheno} 330 330 310 930 930 330
Mizcellaneous extractabies
rexacniorebutadiene 29¢ 270 270 120 120 290
1-methyiphenanthrene o 370 370 310 310 i7e
2-methyinaphthalene 670 570 670 670 570 510
bipheny) 260 260 210 210 260 210
dibenzothicphene 240 240 250 250 240 250
dibenzofuran - 540 540 B40 . 540 %40 540
penzyi 2icahol 73 73 73 57 57 73
panzotic acid >630 850 650 650 §50 850
N~nitrosodiphenylamine 220 130 75 40 40 220
Source: PTI and Tetra Tech (19388)



Amphipoa - Oystsr Senthic Mierotox
Zhemical . AETE AET AETS AET LAET HAET
Volatile qrganics
tetrachioroetnens »2148 . 140 140 140 140 140
sthyibenzens ) >50 37 37 33 33 37
total xylenes >160 - 120 120 100 100 120
Metals
antimony 5.3 28 3.2 26 2 26
arsenic 23 700 a5 700 35 700
C A un 6.7 9.8 5.8 9.6 5.8 9.8
chranium >130, >37 59 27 27 59
copper 800} 390 kH] 330 310 800
Tead 700! 660 300 530 300 700
mercury 2.1; 0.5 0.88 0.41 0.41 2.1
nickel >120‘ 8 49 28 8 49
silver »3.7! >3, 56 5.2 »0.56 5.2 5.2
zinc 8101 1,600 260 1,800 280 1,500
d '0|>"

indicates that a definite AET could not be established because the highest concantration
cccurred at a station without biological effects (hence. it is not clear from avaiiable data if
biological effects always occur above this concentration, as specified in the definition of AET).
For the purposes of problem identification in Elliott Bay, these values were excluded when LAET {tow
AET) and HAET (high AET) were generated.

D The following data sets wers used to generate the AET in this table:

1. Battelle {13988)

2. Chan et ai, {1885 , unpublished)
3. Comiskey et a}. (1984)

4. Osborn et al. [1985)

5. Romberg at al. (1984)

§. Tetra Tech {1985a)

7. Tetra Tech {18986d)

8. Trial and Michaud {1385}

9. U.S. Department of the Navy {1985).

¢ gased on 180 stations.

d ased gn 56 stations {(all fram Commencement Say Remedial Investigaticn}.

€ Bagsed on 104 stations.

f Based on 50 stattons (all from Cammencement Bay Remedial Investigation).

9 A higher AET (24,000 ug/kg for low molecular weight PAH and 13,000 ug/kg for anthracene) could be
established based on data from an Eagle Harbor station. However, the low moiecular weight PAH
compesition at this station {s considered atypical of Puget Sound sediments because of the unusuaily
high reiative proportion of anthracene. Thus, the low molecuiar waight PAH and anthracene AET shown
are based on thes next higheat station in the data set.

h The value shown exceeds the Puget Sound AET establitshed in Tetra Tech (1988¢) and results from the
addition of Eagle Harbor Prelimimary investigation data (Tetra Tech 1986d}.

Source: PTI and Tetra Tech (1988)
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1.0 INTRODUCTION AND CHRONOLOGY OF EVENTS

The combined sewer overflow (CS0) program for the City of Everett
wvas undertaken to comply with regulations (WAC 173-24%) promulgated by
the State of Washington. These regulations require municipalities to
monitor and sample €SOs if "a consistent hydraulic and pollutant
correlation between/among the group of CSO sites" can be established.
This report summarizes data collected during a single sampling event at
two CSOs that discharge into Port Gardner within Puget Sound.

Ott Water Engineers were.contracted by the City of Everett to
assist in the development and implementation of a program for sampling
CSOs within the city. A chronological listing of events prior to and
during the CSO sampling and analysis program follows:

o March 30, 1987. Preparation of a plan for sampling and analyz-
ing €SO and outfall sediment deposits. The plan included pre-
liminary estimates for €SO volumes, frequency, and the l-year
€SO0 storm event volume for Everett’s North End Sewer Service
Area.

o April 27, 1987. Completion of a recomnaissance site visit with
City of Everett personnel.

o July 6-8, 1987. Diver (SCUBA) assessment of the extent of
sediment accumulation at Puget Sound outfalls (PS0) 1 through 4,
7 and 8, and Snohomish River outfalls (8SR0O) 1 through 8. No
discernable deposits were found at the mouths of these outfalls.

o July 10, 1987. Collection of sediment deposited at PSO 5 and 6.

o Chemical analyses were performed by AM Test Laboratory in
Redmond.

2.0 LEGAL AND REGULATORY ISSUES

This investigation was initiated in response to CS0 regulations
identified in WAC 173-245 which require municipalities to monitor and
sample "one or more CSO sites in a group" if "a consistent hydraulic and
pollutant correlation between/among the group of CS0 sites” can be
established. The information gathered was intended for use in develop-
ing and implementing a CSO reduction plan for the City of Everett. The
outfalls surveyed represent mixtures of residential and commercial land
uses. (Some of the outfalls investigated represent discharge pipes from
various industries but, because no visible outfall-related deposits were
observed, samples of sediment were not collected.)

3.0 DEMOGRAPHICS AND LAND USE

N/A

1 WD4030.1.0-L
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4.0 POTENTIALLY LIABLE PERSONS

N/A

5.0 IDENTIFICATION OF POLLUTION POINT SOURCES

N/A

6.0 IDENTIFICATION OF POLLUTION NON-POINT SOURCES

Pollution non-point sources are discussed in appropriate sections
throughout the review.

7.0 CHEMICAL DATA

Data Collection

Nine CSO outfall groups (two that discharged to Port Gardner within
Puget Sound and seven that discharged to the Snohomish River) were
surveyed during the study using SCUBA divers. Hydrologic movement
inhibits the settlement of fine sediment in rivers; therefore, no
sediment samples were collected from the Snohomish River outfalls. The
Port Gardner outfalls were composed of eight separate pipes. Only two
of the outfalls, PSO 5 and 6, had a sufficient amount of sediment for
analysis and these two were sampled as part of this study.

Procedures used in collecting and analyzing sediment samples were
identical to those outlined in the guidelines for WAC 173-245. Outfalls
were accessed on sunny days and during low tides using SCUBA gear so
their exact locations could be ascertained. Samples vere collected by
scooping the top 2 cm of the "darker" sludge deposits into two 13-ounce
wide-mouth glass jars and two 40-mlL vials, each with TFE cap liners.
Samples were iced immediately in a cooler and transported via chain-of-
custody documentation to AM Test Laboratory in Redmond for analysis.

Analytical Testing

The sediment samples were analyzed for 10 metals using the Total
Heavy Metals Method cited in the Puget Sound Estuary Program’s Protocols
Manual (Tetra Tech 1986a), instead of the Extraction Procedure Toxicity
Test. 1In addition, sample analysis included 29 organochlorine and
organophosphorus pesticides, 33 volatile organic compounds, 45 base-
neutral compounds, 11 acid compounds, hydrocarbons, and total solids.

Results

The Washington State Department of Ecology (Ecology) requested that
all results bhe compared with the lowest Apparent Effects Threshold (AET)
values because no single set of standards specific to CSO control plans
had been established. For those analytes that exceeded the lowest AETs,
comparisons were then made to the following additional sources:

2 WD4030.1.0-L



o Ecology Dangerous Waste Regulations (WAC 173-303).

o 1986 United States Environmental Protection Agency (EPA) Gold
Book Quality Criteria for Water.

o Water Quality Standards for Waters of the State of Washington
(VAC 183-201).

o Puget Sound Estuary Program Protocols Manual (Tetra Tech 1986a).

o Toxicant Pretreatment Planning Study Technical Report (Galvin
et al. 1984).

Therefore, Ott's discussion of analytical results wvas primarily a
comparison of their results with the lovest AETs (see summary table in
Attachment B).

€SO Sediments — Metals. The analytical results for three metals
(chromium, nickel, and zinc) exceeded the lowest AET values at both
sampling stations. Generally, PSO 5 revealed higher concentrations of
all metals, except cadmium, vhen compared with PSO 6. Lead present in
sediments at PSO 5 exhibited concentrations that were up to 10 times
higher than mean values obtained from the Puget Sound reference areas.

(SO Sediments - Hydrocarbons. Analysis of hydrocarbons (polycyclic
aromatic hydrocarbons {PAHs] plus halogenated hydrocarbons [HHI)
revealed percent residues of 0.22 and 0.08 percent for PSO 5 and PSO 6,
respectively. The WAC 173-303 Dangerous VWaste Regulations designate a
compound as a dangerous wvaste when the total concentration (percent) of
HHs (only) present is between 0.0l and 1.0 percent.

The WAC 173-303-040 defines PAHs as those hydrocarbon molecules
composed of two or more benzene rings. Therefore, only those PAHs with
more -than three rings and less than seven rings were considered to be of
concern. At PSO 5, the sum total concentration of individual pollutants
from this PAH class was significantly higher than the sum total of Puget
Sound Dredged Disposal Analysis (PSDDA) AET sediment values (235 versus
12.4 ppb, respectively).

CSO Sediments - Base-Neutral Compounds. Thirteen base-neutral com-
pounds were detected that exceeded AET sediment values. These compounds
are listed below:

Acenaphthene,

Anthracene,
Bis-(2-Ethylhexyl) Phthalate,
Benzo(a) Anthracene,

Benzo(a) Pyrene,

Benzo(b + k) Fluoranthene,
Chrysene,

Fluoranthene,

Fluorene,

TIdeno (1,2,3-cd) Pyrene,

OO0 o000 QO 0Q
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o Naphthalene,
o Phenanthrene, and
o Pyrene.

In general, PSO 5 exhibited higher concentrations of base-neutral
compounds than PSO 6 (see Attachment B). Pyrene was 22 times higher at
PSO 5 (89.1 ug/g) compared to PSO 6 (4.1 wg/g).

€S0 Sediments — Acid Compounds. Only phenol, vhich wvas detected at
0.66 ug/g at PSO 5, exceeded the AET sediment values. No acid compounds
were detected at P50 6.

CS0 Sediments — Volatile Compounds. Five volatile compounds vere
detected at both sampling stations: acetone, methylene chloride,
1,2-dichlorobenzene, trichloroethylene, and xylenes.

The concentration of acetone at PSO 3 (2.76 ug/g) was three times
higher than the concentration at PSO 6 (0.91 ug/g). However, concentra-
tions of methylene chloride and trichloroethylene were five to seven
times higher at PS50 6 (0.38 and 0.4 wg/g) than at PSO 5 (0.08 and 0.06
uwg/g). Of all the compounds analyzed, only these two compounds had

higher concentrations at PSO 6 than at PSO 5. No AET values exist for
acetone, methylene chloride, and trichloroethylene.

Additionally, at PSO 5 the concentration of 1,2-dichlorobenzene and
xylene exceeded AET sediment values. '

CSO Sediments - Organochlorine and Organophosphorus Pesticides.

The analysis of these two separate pesticide screens revealed no
pesticide compounds in sediments at either location.

8.0 BIOLOGICAL DATA (FLORA/FAUNA)

N/A

9.0 DATA QUALITY

N/A

10.0 HYDROLOGIC AND HYDRODYNAMIC INFORMATION

Field Methods

The discussion of field sampling methods is inadequate for the
following reasons:

o Exact sampling locations are difficult to discern from the map
provided in the report.

4 WD4030.1.0-L



o Decontamination procedures are not discussed for sampling
equipment.

o No field quality assurance (QA) was performed; therefore, data
comparability is limited.

Analytical Methods

In the absence of any QA/quality control (QC) data, such as
duplicate samples, trip blanks, replicate analyses, and interlaboratory
comparisons, data quality is uncertain. However, surrogate recoveries
were performed for four acid compounds and three volatile organic com-
pounds. With the exception of phenol (36%), percent recoveries vere
good. Surrogate recoveries provide a measure of the bias in a system,
but without field duplicates, matrix sgpikes, and other measures of
precision and accuracy, usability of the data ig limited.

Supporting Documentation

The authors cite the following sediment studies for comparison of
CS0 results:

o Puget Sound Estuary Program Protocol Manual (Tetra Tech 1986a).

o Puget Sound Dredged Disposal Analysis, no date, Sediment Quality
Values for Puget Sound, PSDDA, Olympia, Washington (no reference
provided).

o Puget Sound Estuary Program, Sediment Concentrations in Puget
Sound Reference Areas (no reference provided).

o Toxicant Pretreatment Planning Study Technical Report (Galvin
et al. 1984).

Organics

Data accuracy cannot be determined because of the absence of a
QA/QC component to the study. Instead, all values must be considered
estimates.

This report can be considered a preliminary assessment of sediment
quality for two CSOs in Port Gardner. Hovever, because of QA
limitations noted above, data should be considered as estimates only.
The applicability of comparing these CSO sediment data to EPA 1986
Quality Criteria, Galvin et al. 1984, and Ecology Dangerous Vaste
Regulations (WAC 173-303) is questionable. For example, the zinc
concentration in the summary table (Attachment B) is compared to a
liquid €S0 sample in the Galvin et al. 1984 study.

11.0 DREDGING AND DISPOSAL ISSUES AND DATA

N/A

3 WD4030.1.0-L
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12.0 ENVIRONMENTAL IMPACTS

N/A

13.0 INTERIM MEASURES/SPILL AND POLLUTION PREVENTION MEASURES

N/A

14.0 COMMUNITY RELATTIONS INFORMATION

N/A

15.0 RECOMMENDATIONS

N/A

16.0 FINAL COMMENTS

The usefulness of the data in this report to assess C30 sediment
gquality in Port Gardner is limited. The accuracy of the sediment data
is questionable because of the absence of a QA/QC component to the
study.

Because "visible accumulation" was not observed at the mouths of
most of the outfalls surveyed, no samples were collected. Accumulation
and impacts at these outfalls need to be characterized.
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Attachment A

SEDIMENT SAMPLING AND OBSERVATION LOCATIONS
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Attachment B

DATA SUMMARY TABLES
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1.0 INTRODUCTION AND CERONOLOGY OF EVENTS

Introduction

Under the guidance of the Everett Harbor Action Program, Tetra
Tech, Inc. prepared a report in 1988, for the United States Environ-
mental Protection Agency (EPA) evaluating selected potential contaminant
sources in the Everett Harbor study area (see Figure 1 in Attachment A).
Included in the study area was East Vaterway. This review focused on
subject matter directly applicable to the East Waterway.

The Tetra Tech source sampling program was designed as an initial
screening survey to identify problem chemicals in a limited number of
drains discharging into Port Gardner. Sediment samples were collected
from two combined sewer outfalls (CSOs) and one storm drain in the East
Vatervay portion of their study area. The sediment samples were col-
lected from deposits found in manholes near the mouth of each drain.

The problem chemicals identified in the drains were compared to offshore
sediment sample data in an attempt to isolate the potential contribution

of the CSO and storm drain outfalls to existing East Waterway contamina-
tion.

The report also presented summary information on major industrial

discharges, City of Everett outfalls, watershed, and atmosphere source
areas.

Chronology of Events

Critical or relevant historic events influencing industrial
conditions and scientific study conducted to characterize the East
Vaterway are listed below chronologically:

1930 Scott Paper Mill began operations;

1936 Weyerhaeuser began operations of the caicium-based, sulfite
process paper mill near the present-day South Terminal.

pre-1951 Veyerhaeuser - Outfalls WT002 and WT003 were in operation
and included the discharge of untreated waste waters from
washing, bleaching and drying. Outfall WTOQ4 was operable
and discharged storm water runoff and waste water from lime-
stone cleaning. Outfall WT006 was operable and discharged
other storm wvater runoff from the facility.

1951 Scott - Outfall SWOO1 (Deep VWater Diffuser) wag constructed.
post-1951 Weyerhaeuser - Discharge of untreated sulfite waste liquor
and effluent from a secondary treatment plant was directed

through the Scott deep water diffuser (Qutfall SW0O1).

pre-1960 City of Everett - City raw sewage was discharged into Port
Gardner and Snohomish River via 14 outfalls.

1 WD4030.1.0-M
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1975 Veyerhaeuser - Plant performed conversion to thermo-
mechanical process. New secondary treatment plant vas
activated to process waste waters, and discharged through
the deep water diffuser (Outfall SWO01). Outfalls WT0OZ and
WT003 were sealed and abandoned.

post-1975  Weyerhaeuser - Outfalls WT004 and WTI006 were dedicated to
drain storm water discharge only.

1978 U.S. Corps of Engineers (COE) - Appendix F of the reviewed
document reported 131,919 cubic yards of sediment dredged
from the East Vaterway.

1980 Weyerhaeuser - Pulp plant ceased operations.

1980 Scott - Outfall SO08 was constructed for discharge of
effluent from secondary treatment plant.

1986 Tetra Tech - October 15 through 29, sediment samples were
collected from two CSOs (EO1ll and E0O7) and one storm drain
(Norton Terminal). Analysis included priority pollutants,
resin acids, and guaiacels.

1987-1988 City of Everett - Storm waters collected from four CS50s were
analyzed.

2.0 LEGAL AND REGULATORY ISSUES

Regulatory issues generally were not addressed in the revieved
document. FEast Waterway National Pollutant Discharge Elimination System
(NPDES) permits presented briefly included:

Scott Paper Company Permit I.D. WA-000062-1
26th Street and Federal Avenue
Everett, Washington

Western Gear (closed 1988) Permit I.D. WA-000341-7
2100 Norton Avenue

Everett, Washington

The list of dischargers was presented in the reviewed document.

The City of Everett Waste Water Treatment Plant (WWTP) located on
Smith Island, built in 1960, also was identified as NPDES permitted
(Permit I.D. WA 002449-0), and included several pretreatment progranm
participants which were summarized in Table 2 of the reviewed document.

The Everett system reportedly discharges into the Snohomish River, not
into East Waterway.

No specific references were made to past NPDES permitting regarding
the Weyerhaeuser (South Terminal area) pulp plant.

2 WD4030.1.0-M



3.0 DEMOGRAPEICS AND LAND USE

Several of the active and historic industrial operations along the
Fast Watervay shoreline were identified in the document. The list
included:

0

Scott Paper Company - Company operations began in 1930. The
facility extends from 22nd Street to Everett Avenue. The mill
produces ammonia-based sulfite pulp and towvel/tissue paper.
Auxiliary plants include a steam plant and waste water treatment
plant.

Port of Everett - The port operates three active terminals:
Hewitt (Piers 1 and 3), Pacific (Piers B, D, and E), and South
(historic Weyerhaeuser) Terminal. The disposition of the Norton
Terminal was not specified.

Anaconda Aluminum - Located at Hewitt Terminal.

Everett Cold Storage (American Ice and Cold Storage) - Hewitt
Terminal.

Johnston Petroleum Products (Mobil 0il Company) - Hewitt
Terminal.

Foss Tug - Pacific Terminal.
Dunlap Towing - Pacific Terminal.

Western Gear Company (historic) - Company operations formerly
were conducted along the north end of Pacific Terminal, south of
the Norton Terminal. :

Weyerhaeuser paper facility (historic) - South Terminal.

4.0 POTENTIALLY LIABLE PERSONS

Potentially liable persons (PLPs) identified along the waterway are
listed below, and their locations are plotted on Figure 4 (see Attach-

ment A).

O O0O0OoCO0OCO0OO0

City of Everett,

Dunlap log yard (historic),
Dunlap log yard (current),
bDunlap Towing,

Foss Tug (historic),

Foss Tug {current)},

Johnston Petroleum Products,
Port of Everett,

Scott Paper Company,

U.S. Naval Reserve Center, and
Weyerhaeuser pulp facility (historic).
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5.0 IDENTIFICATION OF POLLUTION POINT SOURCES

Several water discharge point sources wvere identified and dis-
cussed. Bach of those sources is listed by discharger below.

Scott Paper Company

outfalls Identified.

o Outfall S$W0Ol: Scott deep water diffuser, constructed in 1951,
The diffuser is located 2,000 to 3,000 feet offshore at a depth
of approximately 300 feet. SW001 discharges waste water from
the plant’s primary clarifiers. The outfall also was used by
Weyerhaeuser for both treated and untreated vastes prior to
1980.

o Outfall S002 (historic ?): Located south of Outfall S003 (see
Attachment A). The outfall discharged untreated pulp bleaching
wvaste water effluent.

o Outfall S003: Scott nearshore diffuser. Discharges effluent
released by the plant’s two primary clarifiers.

o Outfall $004 (abandoned): Abandoned in approximately 1980.
Formerly discharged "floor trench" waters.

o Outfall S008: oOutfall for the plant’s secondary treatment
plant.

Scott operates several discharges under NPDES permit requirements.
Effluent and discharge rates for outfalls §W001, S003, and S008, during
1985, 1986, and 1987 were summarized in Tables 4, 5, and 6 (see Attach-
ment B). For the 3-year period, the averaged annual volume discharges
for those outfall were: SW001 - 2,890 million gallons (MG), S003 -
2,197 MG, and SO08 - 5,013 MG.

Veyerhaeuser (South Terminal Plant)

outfalls Tdentified.

o Outfall SWOOl: Deep water discharge shared with Scott between
1951 and 1980. Discharges included untreated sulfite waste
liquor, and secondary treatment plant effluent.

o Outfall WT002: Sealed and abandoned in 1975. Discharges
included untreated waste waters from bleaching, vashing, and
drying processes. Utilization apparently was modified after
activation of SWOO01l in 1951.

4 WD4030.1.0-M



o Outfall WTO03: Sealed and abandoned in 1975. Discharges
included untreated waste waters from bleaching, washing, and
drying processes. Application apparently was modified after
activation of SWOO1 in 1951.

o Outfall WIO04: Discharges included storm vater runoff and waste
wvater from limestone cleaning operations. After 1975, the
outfall was dedicated to storm water discharge.

o Outfall WT006: Discharged storm water runoff after 1931.
Previous history not mentioned.

When the calcium-based sulfite process paper and pulp plant
converted to a thermomechanical process plant in 1975, several vaste
wvater modifications occurred. In 1975 a secondary treatment plant was
constructed and all vaste waters vere treated.

The following reference vas provided for a more complete discussion
of the facility:

Tetra Tech, 1985a, Everett Harbor Action Program: Initial
Data Summaries and Problem Identification, draft report,
prepared for United States Environmental Protection
Agency (USEPA), Region 10, Office of Puget Sound.

City of Everett (WWIP)

The City of Everett Waste Water Treatment Plant (WVTP) North End
Sewer System (NESS) reportedly contains 16 outfalls, 8 of which dis-
charge into Port Gardner. Two others are deactivated. Industrial
dischargers using the system are permitted through the city’s Everett
Industrial Pretreatment Program (EIPP). EIPP participants were listed
in Table 2 (page 15) of the revieved document.

Combined Sewer OQutfalls (CSOs) and storm drains are discussed in
Section 6.0 as non-point sources.

Western Gear Company

Operations of the former Western Gear operation were discussed only
briefly in the document. Apparently, the company’s Norton Avenue
facility which closed in 1980, was a NPDES permitted discharger of
noncontact cooling water. Discharge occurred through Outfall WGOO3,
located at the north end of the East Watervay.

6.0 IDENTIFICATION OF POLLUTION NON-POINT SOURCES

Fverett CSOs

The Everett waste water treatment program NESS, as regulated under
WAC 173-245, was identified as having 16 outfalls, 37 regulators, and 10
1ift stations. Eight of the €SOs (PS01 through PS08) discharge into
Port Gardner. In 1987, the city commissioned CWC-HDR and OTT Water

5 ¥D4030.1.0-M
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Engineers to study and model the CSO system. From that work, the eight
outfalls directly impacting the East Waterway (PS1-PSB) area were

divided into two groups (Group 1 and Group 2) (refer to Figure 9 and
Table 23 in Attachment C).

"outfall sites PSO1l, PS0Z, PS03 (outfall Group 1) represent the
overflows from the northwest part of Everett, between 9th and 21st
streets, and west of Wetmore Avenue. PS03 rarely overflows due to the
overflow weir, which has a high elevation relative to the normal flov of
the corresponding pipeline".

"outfall PS04 is located near 25th Street on property owned by
Scott Paper Company. The overflow from Lift Stations 3 and 4 is dis-
charged at Outfall PSO5. This CSO collects the majority of flow west of
Colby Avenue between 26th and 60th Streets, gutfall PS506 has a large
contributing area which -encompassed southwest Everett outfall. PS07 is
located off of Bond Street betwveen Wall Street and Pacific Avenue.
Regulation of flow upstream of Lift Station 2, combined with the new
interceptor, allows infrequent overflows at outfall PSO8".

Within the system, the overflow weirs are not similar. As a
result, the proportion of diverted flow during overflows varies at each
weir. The systems also are influenced by back-water surcharging. The
conclusion was reached that it vas nearly impossible to define the con-
tribution from each contributing basin at each outfall, particularly in
Group 2. Volume and capacity outfall information are summarized in
Table 23, Table 24, and Figure 9 (see Attachment C).

Chemical analytical results from the Everett CS50 stormvater outfall
sampling study are discussed in Section 7.0 of this review.

Storm Drains

The numbers, serviced areas, and locations of surface storm drains
along the East Vaterway were discussed briefly in the document. Details
were not provided, but Figure 4 (see Attachment B) identified nine loca-
tions. The Scott facility may have up to six drains. The Port of
Everett reportedly has drains serving Hewitt and Norton Terminals. City
of Everett storm drains reportedly serve only Norton Avenue and adjacent

areas. Mention also was made of Scott using a north end Port of Everett
drain.

Landfills

The Everett and Tulalip landfills were identified as landfills that
impact the Everett Harbor study area. These sites potentially are

impacting the Snohomish River and Delta, but do not threaten the East
Waterwvay directly.

Rivers and Creeks

Excluding the Snohomish River, in the scope of the East Vaterway
document review project, only one creek, Pigeon Creek #1, located at the
far southern end of the East Waterway was identified. Table 33 and

6 Wb4030.1.0-M



Table 34 of the document presented baseline data on the creek (see
Attachment D). The tables indicated that the creek has a drainage area
of 973 acres, and an average flow of 6.4 MG per day. Loading estimates
included 1,470 pounds biological oxygen demand (BOD); and 6 pounds of
lead, copper, and zinc for a l-year (24-hour) storm event.

Groundwater

Information on upland groundwater immediately surrounding the East
Yaterwvay was not included in the document.

Atmospheric

According to a conversation with J. Anderson, June 13, 1988, of the
Puget Sound Air Pollution Control Agency (PSPCA), the total suspended
particulate emissions from 13 sources in the project area were cal-
culated at 1,615 ton/year (Table 36 [page 91]) in the reviewed document.
A list of common toxic air emissions in the project area vere summarized
in Table 37 (page 92) of the reviewed document.

7.0 CHEMICAL DATA

Data and interpretations summarized in this section principally

present results from sampling work completed on four Bast Waterway
related environments:

o The City of Everett CSO storm water study;

o The Tetra Tech (Everett Harbor Action Program) CSO sediment
sampling;

o The Tetra Tech (Everett Harbor Action Program) offshore sediment
sampling of selected outfalls; and

o The analytical summaries of analyses performed on the Scott out-
falls.

Several of the tables and figures presented in the document have

been included as attachments to this report to assist in presenting
these data.

City of Everett CSO Study

Sampling stations and results of the storm water organic and
inorganic contaminant study performed by City of Everett in 1987 and
1988 are presented in Tables 25, 26, 27, and 28 (see Attachment C). For
the East Waterway Group 1 and 2 outfalls, several metals exceeded either
chronic or acute EPA freshwater quality criteria.

7 WD4030.1.0-M
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CS0O Sediment Analysis

The sampling performed by Tetra Tech involved the analysis of
sediments collected from within two CSOs and one storm drain (SD). The
samples were numbered:

Number Location

Sample E007: €50 EQO7

Sample E011-1: CSO EOL1

Sample E011-2: €SO EO1l (approx. 200 ft. from sample EQ11-1)
Sample NORT: Norton Terminal Storm Drain

The sampling was performed in October 1986. Rainfall for the month
at the time of sampling was 2.93 inches, 0.26 inches below normal.
Samples were analyzed for metals (antimony, arsenic, cadmium, chromium,
copper, lead, mercury, nickel, selenium, silver, irom and manganese),
extractable organics, total solids, and grain-size analysis. Chemical
analytical summary sheet results were presented in Appendix A of the
revieved document. Samples vere handled according to Puget Sound
Estuary Program (PSEP) protocols as described in:

Tetra Tech, 1986a, Recommended Protocols for Measuring
Selected Environmental Variables in Puget Sound, final
report, prepared for EPA and COE.

Grain-Size Results. A detailed graphic presentation of the grain-
size characteristics of the four samples was presented in Appendix D of
the reviewed document. The analyses were performed according to PSEP
protocols. In general, the samples were dominantly sand, except for the
NORT sample which was a sandy silty clay.

Metals Results. The samples were analyzed using both Atomic
Adsorption (AA) and X-Ray Fluoresence (¥RF) analytical techniques.
Results were presented as dry weights. The parallel analyses were per-
formed because of concerns surrounding inappropriate comparisons of the
reported concentrations generated by differing methodologies to Puget
Sound reference data stations. This Quality Assurance (QA) issue is
further discussed in Section 10.0 of this document reviev.

Extractables and Volatile Organic Compounds. The base/neutral acid
extractable organic compounds (BNAs) reportedly were analyzed by gas
chromatography/mass spectrometry (GC/MS) following the PSEP protocol
procedures. Thirty-four volatile organic compounds (VOCs) were analyzed
by purge and trap GC/MS according to EPA Contract Laboratory Program
(CLP) protocols. The analyses also included miscellaneous extractables
and 15 tentatively identified compounds (TICs). Table 42 (see Attach-
ment E) lists the parameters measured.

The results were identified as acceptable as gqualified, and were
reported as dry veights.

8 WD4030.1.0-M
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Pesticides/Polychlorinated Biphenyls. Nineteen pesticides were
evaluated by GC/electron capture detector (ECD) following PSEP protocol
methods. Quantitation and confirmation were performed using packed
columns and EPA CLP protocols.

The polychlorinated biphenyl (PCB) analysis was conducted for total
PCBs reportedly using both GC/ECD and GC/MS. The instrument and
quantification methods for the GC/ECD required several modifications of
the PSEP protocol methodology. The analytical PCB data were congidered
acceptable when qualified as estimates.

Resin Acids and Chlorinated Phenols/Guaiacols. Non-standard
analytical methods were required to analyze for selected pulp mill-
related compounds. A list of those chemicals can be found in Table 42
under Chlorinated Phenols/Guaiacols and Resin Acids (see Attachment E).
The methodologies reportedly are described in the following reference:

Tetra Tech, 1988, Everett Harbor Action Program: Data Quality
Assurance Assessment, final report, prepared for USEPA,
Region 10.

The resin acids were analyzed by full-scan GC/MS. Chlorinated
phenols were analyzed by GC/MS - SIM (selected ion monitoring). The
data vere considered acceptable, except as qualified. Palustric acid
data were rejected.

Results Discussion. Problem chemicals were identified by comparing
the CSO data to Puget Sound Apparent Effects Threshold (AET) concentra-
tions as listed in Table 38 (see Attachment F). AETs are expressed as
chemical concentrations in sediments above which a particular adverse
biological effect is expected to be statistically significant (P <0.05)
relative to appropriate reference conditions. For each of the 64
chemicals listed in Table 38, a separate AET was developed for four
biologic indicators. From the resulting data, a list of the highest
(HAET) and lowest (LAET) for each chemical was established.

Chromium was identified above the AET in all four samples. The
nickel AET was exceeded in three of the drain samples. Antimony was not
compared to an AET due to uncertainties surrounding analytical method
comparability (see QA discussion in Section 10). Organic compounds
detected included DDT, acenaphthene, naphthalene, acenaphthylene,
fluorene, phenanthrene, anthracene, 4-methylphenol, dibenzofuran,
dimethyl phthalate, and benzoic acid. Table 43 (see Attachment E)
listed a summary of the problem chemicals identified. Table 44 (see
Attachment E) listed chemicals which were undetected, but which had
analytical detection limits above HAET concentrations.

Offshore Sediment Sampling

Chemical concentrations of sediment samples collected at several
stations in the East Vaterway directly offshore of the sampled outfalls
were discussed briefly, however, detailed discussion and listing of
these analytical results were not presented in the document. Reference
was made to the following report as the likely source of such data:
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PTT Environmental Services and Tetra Tech, 1988, Everett
Harbor Action Program: Analysis of Toxic Problem Areas,
draft report, prepared for USEPA, Region 10.

At least 15 sediment samples (EVW-1 through EW-153) positioned along
the East Waterway (see Figure 11 in Attachment A) were referenced. The
organic chemicals that most frequently exceeded the listed AET concen-
trations were 4-methylphenol and LPAH (defined as naphthalene, acenaph-
thylene, acenaphthene, fluorene, phenanthrene, and anthracene). Station
sample EV-07, located in the slip between the Scott facility and Hewitt
Terminal, shoved the highest 4-methylphenol concentration. Stations
EW-04, EVW-07, EW-13, and EV-14 showed the highest LPAH concentrations.

Naphthalene was the predominant polyecyclic aromatic hydrocarbon (PAH)
detected.

The most prevalent resin acids noted were dehydroabietic acid (DHA)
and abietic acid, and their concentrations were highest at EW-04 and
EV-13, respectively. EW-04, located offshore of the Scott facility,
exhibited more prevalent chlorinated resin acids and chlorinated phenols
than EW-14, located offshore of the South Terminal (historic Weyer-
haeuser facility site). Pronounced concentrations of chlorinated
phenols and chlorinated guaiacols were reported for samples EW-1 and

EVW-2, located approximately 100 feet offshore of the Norton Terminal
Storm Drain.

Problem metals exceeding the stated HAETs were copper and zinc.
EW-14 (South Terminal) exceeded those HAETs as well as the LAETs for
arsenic, cadmium, lead, and mercury.

Evaluation of Outfall versus Offshore Sediment Samples

The Tetra Tech team compared the analytical results from the CSO
sediments to waterway sediments sampled offshore of the outfalls, in an
eoffort to identify potential contaminant sources impacting the East
Watervay. To assist in evaluating the data, relative percent distri-
butions of chemicals vere calculated and graphed. Percent distributions
were established for related chemical groups (i.e., LPAH, HPAH, chlori-
nated phenols, resin acids and metals) and calculated by taking the
percentage contribution (by concentration) of the related chemicals and
plotting them for comparison. Figures 17 through 21 graphically display
the percent distributions and are provided in Attachment G. Brief sum-
maries of those comparisons and analytical results follow.

Norton Terminal Storm Drain. Sediments from the Norton SD showed
similar percent distributions, but concentrations were dissimilar.
While the $D contained metals (chromium 133 mg/kg and nickel 67.2 mg/kg)
exceeding HAET concentrations and antimony (6.0 mg/kg) exceeding the

LAET, the sediment from offshore sample EW-Ol showed concentrations
below AET problem levels.

In contrast, the problem chemicals (chlorinated phenols, chlori-
nated guaiacols, and the resin acid sandaracopimaric acid found in the
offshore sediment samples) were not detected in the SD sample.
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The resin acid dehydroabietic acid (DHA) was found at 4.8 mg/kg in
the Norton SD versus 10.0 mg/kg in the offshore sediment.

€SO BO11. Offshore sediment sample station EW-04 was positioned
approximately 250 feet offshore of outfall CS0-EO1l. The resulting
samples E011-1 (manhole 1) and E0Q11-2 (manhole 2) comprised the CS0
samples collected.

Eight organic HAET concentrations were exceeded for EW-04, includ-
ing four phenols, LPAH, and PCBs. Ninetieth percentile concentrations
were exceeded for nine phenolic, chlorophenolic, and resin acid com-
pounds. DHA exceeded an Elevation Above Reference (EAR) of 1,000.

Four HAET (LPAH, acenaphthene, 4-methylphenol and benzoic acid)
were exceeded in drain sample E011-1. HAET concentrations for naphtha-
lene, acenaphthylene, and dimethyl phthalate were exceeded in sample
E011-2. The compound 4-methylphenol was noted as a widespread contami-
nant in the East Waterway, but no sources have been identified. This
compound has been detected at several areas impacted by pulp industry
processes in the Everett Harbor study area, including sediment at
station NG-01 at Scott outfall SWOO1.

For pulp industry compounds the relative percent distribution dif-
fered between the CSO and offshore sediments, except for DHA. PAH com-
pound distribution in the CSO and offshore sediments vere gimilar. PAH
distributions, in part, matched relative abundances observed in a
limited sampling of street dusts collected in Bellevue and Seattle.

Relative abundances of metals concentrations were not similar. A

zinc concentration (9,890 mg/kg) from sample E011-1 exceeded the listed
HAET. : '

CS0 E007. The comparative offshore sample station EW-12, located
approximately 550 feet offshore of the outfall E0Q7, did not exceed
HAET or LAET, except for 4-methylphenol. Pulp industry-related
compounds were not analyzed at station EW-12.

Relative percent distributions between the outfall and offshore
sediment samples for PAH compounds compared more closely for HPAH than

LPAH. Relative abundances of metals were similar. Pulp compounds could
not be compared.

8.0 HYDROLOGIC AND HYDRODYNAMIC DATA

One drainage system, Pigeon Creek #1, which directly empties into
the East Watervay study area was identified. The creek opens to Port
Gardner immediately south of the South Terminal (see Figure 2 in Attach-
ment A). Brief drainage and loading summaries for the creek are pre-
sented in Table 33 and Table 34 found in Attachment D.
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No hydrogeologic data were presented directly relevant to the Bast
Watervay.

9.0 BIOLOGICAL DATA (FLORA/FAUNA)

A listing of AET concentrations used for comparative purposes in
the document were listed in Table 38 (see Attachment F)}. A detailed
explanation of the origin of these criteria was not presented.

Though not biologically based, problem chemical assessments also
were made using a criteria based on exceeding of an Elevation Above
Reference (EAR) value of 1,000. The Puget Sound locations from vhich
these background reference chemical concentrations were derived was not
explained. Reference vas made to the application of these criteria in

another Action Program reference which may elaborate on the derivation
of the AET and EAR:

PTI Environmental Services and Tetra Tech, 1988, Everett
Harbor Action Program: Analysis of Toxic Problem Areas,
draft report, prepared for USEPA, Region 10.

10.0 DATA QUALITY

The document stated that the quality of the Tetra Tech C50 sedi-
ments analyses and offshore sediment sampling results were assessed by
applying procedures specified in accordance with PSEP guidelines. The
data summary sheets presented in Appendix A of the reviewed document
included data qualifiers. Data requiring qualifiers included selected

metals, BNAs, resin acids, chlorinated phenols and guaiacols, PCBs, and
TiCs.

The validation procedures reported included assessments of accuracy
(using Standard Reference Materials [SRM]), matrix spike and/or sur-
rogate recovery, and precision. Also included was the evaluation of

initial and ongoing calibrations, tuning, blank results and holding
times.

Metals Analytical Issue

A potential analytical comparability problem concerning an observed
variance of reported total metals concentrations created by non-equiva-
lent analytical methods was discussed. Specifically, they noted the
questionable comparability of XRF methodology, as provided under the
PSEP protocols, and "strong acid" digestion methods typical of EPA CLP
analytical procedures (i.e., AA analysis). During the studies, a
limited number of comparative analyses were conducted using samples from
Everett Harbor, Elliott Bay, Port Susan, and Carr Inlet reference sites.
From these comparisons, it was determined that "sufficient uncertainty"
existed. In particular, it was not appropriate to use the metal,
antimony, to identify problem areas for the current study.



11.0 DREDGING AND DISPOSAL ISSUES AND DATA

A brief summary of the dredging history of the Everett Harbor study
area was presented in Appendix F of the revieved document. The COE
dredged 131,919 cubic yards of sediment from the East Watervay in 1978.
Details were not presented. The data were obtained by personal communi-
cation in 1988 with H. Arden of the Seattle Office COE.

12.0 ENVIRONMENTAL IMPACTS

In reference to air pollution impacts, a listing of registered
dischargers with the Puget Sound Air Pollution Control Agency (PSAPCA)
was presented in Appendix G of the reviewed document.

13.0 INTERIM MEASURES/SPILL AND POLLUTION PREVENTION MEASURES

Scott Paper Company reportedly unloads liquid chlorine (pressuri§ed
chlorine gas) for pulp bleaching near historic Outfall S002. No mention
vas made of spill prevention or contingency plan protocols.

Section 2.8 of the reviewed document indicated that insufficient
information was available to determine loading caused by past chemical
or petroleum spills in the waterway.

14.0 COMMUNITY RELATIONS INFORMATION

The project was funded through the National Estuary Program under
the authorities of the Clean Water Act. Several groups and personnel
who contributed and/or benefited from the study were noted in the intro-
duction. A summary list is provided below.

Technical guidance credits were given to:

City of Everett EPA
Dan Mathias Claire Ryan
Carl Baird Lawrence McCrone

Ron Thomas
Jeff Kerwin

Ecology Port of Everett
Dave Wright : Dennis Gregoire
Snohomish County Health Department Scott Paper
David Peterson Tim Bechtet
13 WD4030.1.0-M
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Tetra Tech

Raymond Luce II

Robert Storer

Sharon Steele

Lynne Kilpatrick-Howard

Participation credits were given to groups referred to asg the
Citizens Advisory Committee (CAC) and the Interagency Work Group (TIAWG).
The CAC was chaired by Gary Wold and Dave Murdock, and the IAWG was
chaired by Joan Thomas.

15.0 RECOMMENDATIONS

~ The recommendations presented below are based on reviewing the
report as a stand-alone document, and do not attempt to account for
additional information potentially available. The additional informa-
tion needed based on the review of the Everett Harbor Action Program
document is listed below:

o A comprehensive listing of chemicals known to be associated with
the Scott and historic Weyerhaeuser pulp plants would establish
the connection of these operations to offshore problem chemicals
more completely, and potentially would identify additional pro-
blem chemicals. Such a listing should include definition of the
chemical composition of the sulfite waste liquor historically
discharged by Weyerhaeuser.

o More detailed operational and wastestream specific records on
industries listed in Section 4.0. On-site inspections may be
appropriate.

o Exact location descriptions, location coordinates, and inventory
of the numerous outfalls reportedly existing along the East
Waterway. An inventory should include the City of Everett C50s
and storm drains, Port of Everett storm drains, and migcel-
laneous current or historic industrial outfalls.

o A resolution of the metals analytical methodology igssue to
establish accepted PSEP protocols.

o An evaluation of the outfall and waterway sediment chemistry
results relative to the most recent Ecology sediment standards
(WAC 173-204).

An additional recommendation is to obtain and formally review the
appropriate Tetra Tech document on the analytical validity of the out-
fall sediment samples.
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Additional References

After document review, several pertinent documents were referenced
to support the content. To support comprehensive site planning, these
documents should be acquired by the Bcology Toxics Cleanup Program site
library, and evaluated. Those references include:

PTT Environmental Services, 1988, Everett Harbor Action
Program: 1988 Action Plan, draft report, prepared for
Tetra Tech, Inc. and United States Environmental
Protection Agency Region 10, PTI Environmental Services,
Bellevue, Washington.

Tetra, Tech, Inc., 1985%a, Everett Harbor Action Program:
Initial Data Summaries and Problem Identification, draft
report, prepared for United Environmental Protection
Agency Region 10, Office of Puget Sound, Tetra Tech,
Inc., Bellevue, Washington.

, 1986b, Quality Assurance Project Plan for Field
Investigations to Support Development of the Everett
Harbor Action Plan, prepared for U.S. Environmental
Protection Agency Region 10.

, 1986c, Sampling and Analysis Design for Development of
Everett Harbor Action Program, draft report, prepared for
.S. Environmental Protection Agency Region 10, Tetra
Tech, Inc., Bellevue, Washington.

, 1986d, User’s Manual for the Pollutant of Concern
Matrix, final report, prepared for U.S. Environmental
Protection Agency Region 10, Tetra Tech, Inc., Bellevue,

Washington, 64 pp.

, 1988, Everett Harbor Action Program: Data Quality
Assurance Assessment, final report, prepared for U.S.
Environmental Protection Agency Region 10, Office of

Puget Sound, Tetra Tech, Inc., Bellevue, Washington.

16.0 FINAL COMMENTS

Drain Sediment Study

The recognition of certain East Waterway problem chemicals existing
in the sampled Everett CS0 and SD sediments should only be interpreted
as a screening approach. Problems arise in attempting to quantify and
verify the current or historic release of contaminants from these
sources based on the data presented. The application of the approach
presented in the document would be maximized by promoting a comprehen-
sive, monitoring program with the goal of isolating ongoing problem
chemical outfall sources impacting the East Waterway and developing
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appropriate controls and corrective actions. Such an investigation

would benefit from storm vater sampling techniques used during the City
of Everett CSO study.

Conclusions presented on the outfall/offshore sediment chemical
relationships did not include historic considerations., The storm vater
and sediment train chemical compositions carried by the outfalls are
dynamic. Historic parameters cannot be confidently assumed. For
example, the conclusion that the Norton SD was probably not a major
contributor to the problem chemicals measured in the associated offshore
sample station lacks adequate supportive documentation.
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TABLE 4. SCOTT MILL EFFLUENT DISCHARGE
MONITORING REPORTS (1985-APRIL 1988)
OUTFALL SWOO1

Q BOD BOD 7SS TSS

(MGD) (mg/L) {1b/day) (mg/L) (1b/day)
1985
J 7.3 77 4,668 51 3,114
F 8.0 62 4,088 56 3,764
M 7.9 65 4,235 48 3,146
A 6.9 54 3,136 58 3,356
M 8.1 57 3,824 58 3,878
J 3.4 54 4,243 67 5,205
J 8.5 64 4,712 63 4,668
A 10.4 97 8,607 76 6,483
S 10.9 98 9,192 105 3,790
0 8.5 54 4,495 656 4,668
N 8.8 94 6,870 92 6,697
D 8.8 96 7,064 g7 7,148
Total 3,155 MG 987 ton 942 ton
1986
J 8.8 78 5,698 80 5,876
F 8.4 84 5,838 99 6,897
M 8.1 92 6,135 104 6,793
A 7.7 81 5,230 a4 5,390
M 7.8 96 6,276 75 4,877
J 8.3 77 5,288 74 5,123
J 8.1 75 5,088 85 5,774
A 7.7 69 4,374 62 3,913
S 7.8 65 4,217 73 4,745
0 7.5 67 4,193 76 4,734
N 6.5 85 4,673 104 5,667
D 6.9 70 3,956 78 4,511
Total 2,789 MG - 908 ton 954 ton
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TABLE 4. (Continued)

'BOD

Q | BOD 1SS 7SS

{MGD) (mg/L) (1b/day) (mg/L) (1b/day)
1987
J 8.2 62 4,257 70 4,816
F 8.0 79 5,293 89 5,991
M 7.9 76 5,016 77 5,093
A 8.0 63 4,199 70 4,662
M 7.7 59 3,777 65 4,128
J 7.7 49 3,182 52 3,333
J 6.9 46 2,660 51 2,911
A 6.3 45 2,361 49 2,580
S 6.4 50 2,698 53 2,821
0 8.1 57 3,828 63 4,225
N 7.7 61 3,901 58 3,732
D 8.2 . 65 4,492 65 4,505
Total 2,727 MG 684 ton 730 ton
1988
J 8.0 69 4,631 70 4,723
F 5.8 65 3,142 54 2,583
M 5.7 70 3,379 57 2,660
A 6.5 65 3,527 69 3,707
Total 752 212 198
3-1/3 Yr Average 7.9 70 4,661 71 4,717

+1.149 +15 +1,460 +16 +1,500

a8 Average = X + SD (SD = standard deviation).

Reference: Scott Paper Company (1988).

oy EledeRpster
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TABLE 5. SCOTT MILL EFFLLUENT DISCHARGE
MONITORING REPORTS (1985-APRIL 1988)
OUTFALL SOQ3

Q BOD BOD TSS TSS

{MGD) (mg/L) (1b/day) (mg/L)  (1b/day)
1985
J 7.6 69 4,460 48 3,001
F 4.5 55 2,075 44 1,667
M 3.9 54 1,744 a4 1,425
A 4,2 45 1,581 49 1,770
M 6.0 46 2,224 45 2,218
J 7.5 35 2,298 49 3,170
J 8.6 30 1,988 34 2,221
A 5.9 44 2,167 43 2,166
S 3.8 71 2,194 67 1,994
0 5.1 41 1,864 47 2,185
N 6.7 72 3,922 65 3,525
D 4.7 76 2,974 58 2,310
Total 2,057 MG 448 ton 421 ton
1986
J 5.4 50 2,364 60 2,978
F 3.5 67 1,872 65 1,800
M 5.0 102 3,898 74 3,419
A 4,2 91 3,154 43 1,552
M 4.1 116 3,875 48 - 1,615
J 5.5 67 2,926 34 1,485
J 7.1 44 2,515 30 1,672
A 8.6 30 2,157 18 1,330
S 6.9 23 1,329 20 1,134
0 9.2 39 2,949 35 2,727
N 7.5 95 5,614 76 5,118
D 5.8 99 4,686 50 2,454
Total 2,204 MG 567 ton 414 ton
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TABLE 5. (Continued)
Q BOD BOD TSS TSS

(MGD) (mg/L) (1b/day) {mg/L) (1b/day)
1987
J 5.0 84 3,416 52 2,214
F 7.6 71 4,596 61 4,040
M 5.0 78 3,070 55 2,358
A 7.0 56 3,214 43 2,584
M 7.2 48 2,931 33 2,004
J 7.1 44 2,602 34 2,004
J 6.1 69 3,328 49 2,343
A 6.7 41 2,285 27 1,489
S 7.8 42 2,816 41 2,787
0 8.0 57 3,718 46 3,105
N 4.7 63 2,366 39 1,611
D 5.1 77 3,158 47 2,040
Total 2,330 MG 566 ton 430 ton
1988
J 6.8 88 5,414 61 3,630 (
F 4.4 89 3,271 46 1,688 -
M 7.0 132 6,870 53 3,165
A 5.0 162 6,382 60 2,563
Total 706 MG 335 ton 168 ton
3-1/3 yr Average 6.0 67 3,159 47 2,364

+1.,54 +29 +1,296 *+13 +832

a Average =

Reference: Scott Paper Compan

recycled paper
recycied paper

x + SD (SD = standard deviation).

y {(1988).
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TABLE 6. SCOTT MILL EFFLUENT DISCHARGE
MONITORING REPORTS (1985-APRIL 1988)
QUTFALL S008

Q ROD BOD TSS TSS
(MGD) (mg/L) (1b/day) (mg/L) (1b/day)

1985

J 10.8 22 1,972 67 6,057
F 11.1 29 2,623 61 5,550
M 11.5 35 3,356 76 7,238
A 12.9 25 2,670 61 6,640
M 13.5 20 2,274 53 5,919
J 15.1 22 2,767 68 8,489
J 15.3 24 2,769 49 5,857
A 16.4 28 3,794 62 8,569
S 12.7 22 2,291 52 5,437
0 13.4 24 2,699 61 6,819
N 11.9 39 3,922 89 8,923
D 10.2 24 2,065 56 4,911
Total - 4,654 MG 501 ton 1,218 ton
1986

J 12.3 24 2,449 60 6,116
F 11.4 26 2,528 52 5,047
M 10.3 41 3,486 93 8,118
A 10.9 27 2,417 64 5,810
M 11.0 24 2,192 51 4,763
J 11.8 34 3,324 76 7,468
J 12.6 33 3,501 97 10,269
A 17.2 26 3,631 58 8,126
S 16.3 21 2,837 44 6,066
0 15.3 24 3,059 58 7,328
N 12.8 23 2,661 66 7,566
D 15.8 26 3,487 69 8,962
Total 4,776 MG 546 ton 1,289 ton
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TABLE 6. (Continued)

q . BOD. . BOD JSS TSS

{MGD) {mg/L) (1b/day) {mg/L) (1b/day)
1987
J 14.4 18 2,174 54 6,433
F 13.1 15 1,665 38 4,180
M 15.3 14 1,775 44 5,698
A 14.2 18 2,169 42 4,906
M 13.9 16 1,846 37 4,387
J 14.2 21 2,389. 51 5,939
J 15.6 23 2,526 50 5,793
A 19.1 28 4,387 53 8,297
S 15.8 32 4,430 58 7,748
0 15.9 28 3,794 63 8,354
N 17.1 23 3,264 57 8,103
D 16.5 19 2,608 39 5,419
Total 5,610 MG 501 ton 1,141 ton
1988 |
J 15.2 21 2,675 55 6,582
F 19.6 16 2,708 48 7,905
M 13.9 22 2,79 63 7,826
A 17.9 17 2,524 43 6,248
Total 1,985 MG 162 ton 432 ton
3-1/3 yr Average 14.1 24 2,812 58 6,747

+2.48 +6 +686 +14 +1,447

2 Average = X + SD (SD = standard deviation).

Reference: Scott Paper Company (1988).
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TABLE 7.

ORGANIC CHEMICALS AND METALS FOUND
IN SCOTT PULP AND PAPER MILL QUTFALLS (mg/L)

Date of Outfall OQutfall Outfall S008
Contaminant Sample SW0O01 S003 Influent Effluent
Metals
Cadmium 6/5/852 0.0010  0.0010 NA 0.0020
10/1/86% 0.0016  0.0007 NA 0.0017¢
Chromium 6/5/852 0.0050  0.0050 NA 0.0100
10/1/862 ND ND NA ND
Copper 6/5/852 0.0040 ND NA 0.0020
10/1/86P ND ND NA ND
Nickel 6/5/852 ND ND NA 0.0070
10/1/868  0.005 0.008 NA ND
Silver 6/5/854 ND ND NA 0.0018
10/1/869 ND ND NA ND
Zine 6/5/852 0.0450  0.0170 NA 0.440
10/1/860 0.082 0.033 NA 0.073¢
Volatile Organics
Acetone 10/1/860  0.200 0.130 NA 0.015
Chloroform 7/9/85 NA NA NA 0.049
11/24/824 0.107 NA NA
9/22/82 NA 0.373 NA 1.130
10/1/86P  0.079 0.035 NA 0.066
Ethyl benzene 11/24/824 0.021 NA NA
Carbon Tetrachloride 9/22/82 NA NA NA 0.010
Semivolatile Organics
Benzoic acid 10/1/860 0.057 ND NA ND
Resin Acids
Isopimaric® NA NA NA 0.140 ND
Isopimaricf 3/2/83 NA NA 0.285 ND
Dehydroabietic® NA NA 0.035 0.852 0.002
Dehydroabietict 3/2/83 NA NA 1.463 0.018
Ahietige NA NA 0.004 0.010 ND
Retene 3/2/83 NA NA 0.0009 0.045
a gechtel, T. (19 July 1985, personal communication).
b kjosness, D. (1 August 1988, personal communication).
C This value is the average result from two dupiicate analyses.
d Bailey, A. (7 November 1985, personal communication).
e

ND = Not detected.

NA = Information not available.
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CITY OF EVERETT CSO STUDY SUBBASIN AND CHEMICAL DATA
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TABLE 21. OUTFALLS AND THEIR ASSOCIATED GROUPS
IN THE EVERETT HARBOR PROJECT AREA

Qutfall Group
Number Combined Sewer Overflows

Port Gardner

PSO1, 2, 3
2 PS04, 5, 6, 7, 8

Snohomish River

SRO1
SRO2
SRO3 (siphon to treatment plant)
SR04
SRO5, 6 (deactivated) .
SRO7
SRO8

W o o~y O B W

Reference: CWC-HDR and Ott Water Engineers (1987).
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TABLE 23. QUTFALL GROUP OVERFLOW SUMMARY

Avarage
Annua’ Zstimateq
Stormwater Volume of  Annuai L-yr Return
Sutfail Approximate (30 Sarvice Area Capagity Overflow  Humber ;§0 Evgnt
sroup No.  Cl.tfaills Jiscnarge Foints {ac) (MGD) (M)  of fvents Volume (MG)
S0L, 2, 2 P34l 13th Street 183 4.8 4.4 25 0.8
PS02 lath Street
PS03 i6th Street
2 “504, 5, 8 PS04 25th Street 197 4.8 48.9 ] 4.5
7,8 25058 Everett Avenue
PSOB Hewitt Avenue
PSQ7 Bond Street
{netween Wall Street
ang Pacific Avenue)
PSOB Bond Street
{between wall Street
andg Pacific Avenue)
1 3801 i7th Street and 81 3.4 5.4 79 2.5
Marine view drive
4 SRO2 17th Street ang 563 0.1 84.8 111 5.8
Marine View Orive
g 3R03 17th Street and $iphon Headworks === jegligible----~
Marine View Drive - A11 basins congribute
- Qverflows are negiigible
& SRO4 Califorma Street 518 7.0 35.3 38 4.1
ang Railway Avenue
7 SRO5, 6 SROS Railway Avenue Deactivated with the ~ =~w====-- Nong==r=~=----
hetween Hewitt Averue sonstruction of the
and Califorma Street ~iverside intarceptor
SROB Railroad crossing
between Hewitl Avente
and Pacific Avenue
3 3RO7 facific Avenue ang 488 5.0 38.3 58 3.7
Ratiroad
2 iR08 38th Streetr ang 830 5.9 269.9 101 8.9
Raylroad
KESS COMBINED: 3,100 28.1 485.0 729 38.3
ALL SYSTEM-WIDE NESS TGTAL: 3.287 28.0 442 79 38
2 average.

Reference: Humbers taken from (WC-HDR and Ott Water Engineers (1987},
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TABLE 24. APPROXIMATE DRAINAGE AREAS
FOR THE SEVEN SUBBASINS SHOWN IN FIGURE 9

Subbasins Area (ac)
Al 590
A2 560
A3 490
A4 340
A5 15
A6 6402
A7 3209

a Includes area south of 52nd Street.
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TABLE 25. SUMMARY OF STORMWATER SAMPLES a
COLLECTED (1987-1988) 8Y THE CITY OF EVERETT

Date

Cso
psQsDh PS06€ sro7d SRO8®

09/25/87
10/31/87
11/13/87
01/20/88
03/02/88
03/24/88
03/26/88

yf

2 For geographical reference, see Figure 3.

It

b psos
C pSO6
d spp7

H

€ SRO8

13

Lift Station #3 (Railroad) (E009).
Hewitt and Bond (E0Q8).

Pacific and Chestnut (E026).

36th Street (Upstream of LS33) (E028).

f Represents a sample collected.
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TABLE 25. ILMMARY OF EVERETT €30
STORMWATER CONTAMINANT DATA

U.S. EPA (1986)

Freshwater
Quality Crizer:a
Mean Concentration (ug/L} {Aquatictife)
505 2508 SRO7 SROB {ug/L)
Cetected Analvytes {Epoa) '2008) (G261} [EQZ8} Acute shrome
Arsenic 5.0 1.5 5.5 4.9 3SGd ‘ 190d
Antimony 5.0 5.0 5.0 5.0 9.000d '..600d
Beryilium 5.5 3.0 5.0 S.Ub 130f 5.3f
" Cagmium 5.0 0.0 2.00 .75 2.9 A.1f
Chromtum 10.9 160 15,50 12,82 1700f/16% 2007118
- Copper 51.08 36.08 78.09 121.598 LBf zzf
. Lead 32.0b 35isd s5ob 125.08 82 3.2
. Mercury 0.gb 0.2 a.2b 0.7 2.4 s.00z,
Nickel 28.0 5.0 11.5 21.0 1,400 160
Satentum 2.5 1.5 1.5 2.5 260f 15
“3itver 35.53 L gb 1.gb 9.0% a1t 212,
Thallium La 2.0 1.0 1.5 1'400f 40f
. Iine 230.0% 1,:15.0%  290.00 365.09 120 110
oneno! 53.6° 10,2009 2.5609
A-Matnyipneno! 6.0% g [+
gamma-BHC g.17¢ 2.0 0.014
Diethyl phthalate 1.8 2.8% 7.7¢ g g
Di-n-butyl phthalate 2.0% 26.7¢ g g
Bemzyl butyl phthalate 2.4€ g g
Bis{2-aethylhexyl) -
ohthalate 228.4 9. 8% 5.2 37.8 g g
Metnylene chiorice 1.8¢ 17.0¢ 8.35 g 4 9 4
Chloroform 2.9% 7.08 29,900 1,240
Tetracnioroethane 8.4¢ 9,320 g
Trichlorofluoromethane 3.2¢ g4 9 4
Trichioroethylene 59.0¢ 45,000 1,900
Trans-1,2-dichloroethylense 55.8¢ 9 4 g
“oluene §3.72% 3486 17.500 g
Xyiene 5.0% g g
Acetone 95, 0% g g
Senzoirc actd 17.0% g g

3 Concentration exceeds U.S. EPA acute criteria.

b Concentration exceegs U.S. EPA chronic criteria.

€ Single concentration obtained from one sample. All other values represent means obtained

from two samples collected from each CSO, each during different storm events (see Table
28, Section 2.3).

d fhsufficient data to develop criteria. Value presented is the U.5, EPA lowest observed
effect level (LOEL).

€ The first value is for trivalent chromium (I11) and the secend value is for hexavalent
chromium {VI}.

f ardness dependent criteria {100 ma/L used}.
9 Mo criteria or toxicity thresholds are presented in tha water quality criteria documents.
Note: Other analytes were undetected at reasonable detection limits (see Table 42).

feference: Oata compiled from Mathias, 0. {23 May 1988, personal communciation).
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TABLE 27. OQUTFALL SPECIFIC POLLUTANT
CONCENTRATIONS FOR NESS

Qutfall Final Weighted Concentration (mg/L)
Group 80D 7SS Lead Cadmium Zinc
1 28.1 66.1 0.23 0.002 0.23
e 2 59.5 79.7 0.26 0.003 0.25
3 31.8 69.9 0.21 0.003 0.26
4 31.5 70.8 0.21 0.001 0.22
& 30.5 65.5 0.23 0.003 0.26
8 27.5 55.5 0.28 0.001 0.26
9 50.0 77.6 0.24 0.002 0.25

Reference: Data from CWC-HDR and Ott Water Engineers (1987).

YT Wﬁcawnﬂ
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TABLE 28. ESTIMATED POLLUTANT LOADINGS FOR NESS

Average Mass Loading (1bs/yr)

Cutfail Annual

Group Volume MG BOD TSS Lead Cadmium Zinc
1 4.4 1,066 2,422 8.4 0.10 8.4
2 48.9 24,225 32,449 105.9 1.20 101.8
3 5.4 1,430 3,143 9.4 0.10 11.7
4 84.4 22,240 49,988 148.3 0.70 155.3
6 ‘35.3 8,964 19,251 67 .6 .90 76.4
8 36.3 8,311 16,774 84.6 0.30 78.6
9 267.9 111,527 173,090 538.3 4,50 557.6

Reference: Data from CWC-HOR and Ott Water Engineers (1987).
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TABLE 33. ODRAINAGE BASIN AREAS AND FLOW ESTIMATES FOR
SURFACE RUNOFF DISCHARGES IN SOUTH PORT GARDNER

Area (ac) Flow (MGD)
Powder Mill Gulch 1,280 9.4
> Pigeon Creek #1 973 6.4
Japanese Gulch 335 5.6
Pigeon Creek #2 800 4.2
Merrill and Ring Creek 800 2.4
Narbeck Creek 450 1.9
Glenwood Creek 400 0.6
Mukilteo Storm Drain #2 326 0.9
fdgewater Creek 200 0.3
Seahurst-Glenhaven Creek 185 1.3

Phillips Creek 105 0.003
Mukilteo Storm Drain #1 | 47 0.3

Reference: Tetra Tech (1985b).

X Easc Warcaway ReLaTeld
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TABLE 34. LOADING ESTIMATES FOR CONVENTIONAL POLLUTANTS AND SELECTED
METALS FROM SURFACE RUNOFF DISCHARGES BASED ON A 1-YR STORM

L . Lead+Copper+Zinc
Source 1SS (1b) BOD (1b) (1b)
South Port Gardner
Powder Mill Gulch 15,000 340 31
Pigeon Creek #1 - 1,470 b
Japanese Guich 8,400 560 20
Pigeon Creek #2 6,300 420 15
Merrill and Ring Creek 3,600 240 . 8
Narbeck Creek 2,850 190 7
Glenwood Creek 2,800 60 2
Mukilteo Storm Drain #2 1,350 : 90 2
Edgewater Creek 450 30 1
Seahurst-Glenhaven Creek 1,950 130 5
Phillips Creek 5 3 <1
Mukilteo Storm Drain #1 450 3 1
Ebey Slough :
Quilceda Creek - 2,460 --
Allen Creek - 820 -
Ehey Slough Storm Orain 5,700 380 14
Snohomish River
Marshland Canal - 3,520 -
Tidegates - 3,570 -
Snohomish River near Monroce - - 1,100

a 1-yr storm is defined as a 24-h storm event with a 1l-yr recurrence
interval,
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Attachment E

TETRA TECH OUTPALL SEDIMENT STUDY CONTAMINANT LIST TABLES
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TABLE 42. LIST OF CONTAMINANTS AND CONVENTIONAL
VARIABLES MEASURED DURING THE EVERETT HARBOR STUDY

. Low Molecular Weight PAH
naphthalened
acenaphthylened
acenaphthened
fluorened
phenanthrened
anthracened

High Molecular Weight PAH
fluoranthened
pyrened
benzo(a)anthracened
chrysened
benzofluoranthenes (b and k)2
benzo(a)pyrened
indeno{1,2,3-c,d)pyrened
dibenzo(a,h)anthracened
benzo(g,h,i)perylened

Total PCBs@

Neutral Halogenated Compounds
1,2-dichlorobenzened
1,3-dichlorobenzened
1,4-dichlorobenzened
1,2,4-trichlorobenzened
hexachlorobenzene (HCB)?2
2-chloronaphthalened
hexachlorobutadiened
hexachloroethaned

Phthaiate Esters
dimethyl phthalated
diethyl phthalate@
di-n-butyl phthalated
butyl benzyl phthalated
bis(2-ethylhexyl)phthalated
di-n-octyl phthalated

Pesticides
p,p'-DDES
p,pt-DDD?
p,p‘-DDTa
aldrind
chlordaned
dieldrind
endrind-

endosulfan [
endosuifan [I3
endosulfan suifated
endrin ketone
heptachiord
hepachlor epoxided
alpha-HCH
beta-HCHA
delta-HCHE
gamma-HCHE (]indane)
methoxychlor
toxaphened

Phenol and Alkyl-Substituted Phenols

phenold

2-methylphenol
4-methyiphenol
2,4-dimethyiphenoid
4-chloro-3-methylphenol

Chlorinated Phenolis/Guaiacols

2-chlorophenol?
2. 4-dichiorophenoid
2,4,6-trichiorophenold
2,4,5-trichliorophenol
,3,4,6-tetrachlorcphenoib
entachlorophenold
4,5-trichloroguaiacol
5,6-trichloroguaiacol

2
p
3,
4,

tetrachloroguaiacol

Resin Acids

abietic acid

dehydroabietic acid
12-chlorodehydroabietic acid
14-chlorodehydroabietic acid
dichlorodehydroabietic acid
isopimaric acid

neoabietic acid
sandaracopimaric acid .

Nitrogen-Containing Coﬁﬁdﬁhds

N-nitrosodi-n-propylamined
N-nitrosodiphenylamined
nitrobenzened

2-nitrophenoid®

110



TABLE 42. (Continued)

2,4-dinitrophenol @
4,6-dinitro-2~mgthy1phenol
4-chloroaniiine
2-nitroaniline
3-pitroaniline
4-pitroaniline
2,4-dinitrotoluened
2,6-dinitrotoluened
3,3'~dichlorobenzidined

bromomethane

2-butanone

carbon disulfidecarbon
tetrachloride
chlorobenzene
chioroethane
2-chioroethylvinyl ether
chloroform

chloromethane

dibromochloromethane
1,1-dichloroethane
1,2-dichloroethane
1,1-dichloroethene
trans-1,2-dichloroethene
1,2-dichloropropane
cis-1,3-dichloropropene
trans-1,3-dichloropropene

Halogenated Ethers
bis(2-chlioroethyl)etherd
bis{2-chioroisopropyl)etherd
bis{2-chloroethoxy)methaned
4-chiorophenyl phenyi etherd
4-bromophenyl phenyl etherd

Miscellaneous Extractables and ethylbenzene
Tentatively Identified Organic 4-methyl-Z-pentanone
Compounds ' 2-hexanone
> benzyi alcoh81 _ styrene
benzoic acid 1,1,2,2-tetrachloroethane
~ dibenzofuran tetrachloroethene
~ 2-methy1naghthalene 1,1,1-trichloroethane
isophorone 1,1,2-trichloroethane
hexachlorocyclopentadiened trichioroethene
-1-meth¥1pyrenec toluene
retene total xylenes
cymene (unspecified isomer)€ vinyl acetate
~dibenzothiophene® vinyl chloride
1,2,4~trithiolane®
diterpenoid hydrocarbon® Metals
(base peak 255) antimony@
diterpencid alcohol® arsenic
(base peak 271) cadmiumd
hexadecanoic acid® chromiumd
hexadecanoic acid methyl esterC copper@
hexadecenoic acid methyl ester® iron
cholesterol® leadd
campesterol€ manganese
alkanol (unidentified)¢ mercuryd
base peak 181, isomer #1€ nickel
base peak 181, isomer #2€ seleniumd
silverd
Volatile Organic Compounds zincd
acetone
benzene Conventional Variables
bromodichloromethane total solids )
bromoform percent fine-grained material
8 U.S. EPA priority pollutant. :
b y.S. EPA hazardous substance 1ist compound
C Tentatively identified organic compound.
111 ‘
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TABLE 43. PROBLEM CHEMICALS IDENTIFIED a
IN EVERETT HARBOR PROJECT AREA DRAIN SEDIMENTS

Drain Number of Problem Cpemicals
Sediment Problem Chemicals Identified
E007 3 Chromium®, nickel€, DpTd
£011-1 6 Chromium®, acegaphthengd, LEAgd-e,
4—methylphen81 , benzoic acid®,
dibenzofuran

E011-2 8 ChromiumP, nickel€, cadmiumd,
: zinch, naphthalened, dibenzofuran, d
dimethyl phthalate", acenaphthylene®,

NORT 2 Chromium®, nickel®

:a Defined by exceedance of HAET concentration.

b Concentrations of chromium may be overestimated by a factor of 2 to 4. See
Section 4.1.2 and Section 3.2.4.

-

C The HAET for nickel has been established using a relatively Timited range
of concentrations. See Section 4.1.2.

d The concentration of this chemical was the highest measured in the four
drain sediments.

e |PAH is defined as the sum of naphthalene, acenaphthylene, acenaphthene,
flourene, phenanthrene, and anthracene,
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TABLE 44. CHEMICALS UNDETECTED IN THE EVERETT HARBOR PROJECT
AREA DRAIN SEDIMENTS WITH DETECTION LIMITS > HAET CONCENTRATIONS

Drain
Sediment Undetected Chemicals With Detection timits > HAET

ECQ7 None

£EQ1l-1 2-Methyiphenol; 2,4-dimethylphenoi;
1,2-dichlorobenzene; 1,2,4-trichlorobenzene;
benzyl alcohol

£011-2 2-Methylphenol; 2,4-dimethyiphenol;
1,2-dichlorobenzene; benzoic acid; benzyl alcohol

NORT 2-Methylphenoi; 2,4-dimethyiphenol;
1,2,4-trichlorobenzene; benzyl alcohol
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PUGET SOUND AET VALUES TABLE
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TABLE 38.

PUGET SOUND AET VALUES
(ug/kg dry weight = ppb for organic com
mg/kg dry weight = ppm for metals

gounds;

Lowest AET Highest AET

{ PAHG 5,200 6,100
Naphthaiene 2,100 2,400
Acenaphthyiene 560 640
Acenaphthene 500 980
Fluorene 540 1,800
Phenanthrene 1,500 5,400
Anthracene 960 1,900
HpAHD 12,000 38,000
Fluoranthene 1,700 9,800
Pyrene 2,600 11,000
Benzo(a)anthracene 1,300 4,500
Chrysene 1,400 6,700
Benzofluoranthenes 3,200 8,000
Benzo(a)pyrene 1,600 6,800
Indeno(1,2,3-c,d)pyrene 600 880
Dibenzo(a,h)anthracene 230 1,200
Benzo(g,h,1)peryiene 670 5,400
Total PCBs 130 2,500
Total Chlorinated Benzenes 170 680
1,3-Dichiorobenzene - -
1,4-Dichlorobenzene 110 260
1,2-Dichlorobenzene 35 50
1,2,4-Trichlorobenzene 31 64
Hexachlorobenzene 70 230
Total Phthalates 3,300 3,400
Dimethyl phthalate 71 160
Diethyl phthaiate - 200
Di-n-butyl phthalate 1,400 1,400
Butyl benzyl phthalate 63 470
Bis{2-ethylhexyl) phthalate 1,900 1,900
Pesticides ‘

p,p'-DDE g 15
p,p'-DDD 2 43
p,p--00T 3.9 11
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TABLE 38. (Continued)

Lowest AET Highest AET

Phenols

Phenol 420 1,200
2-Methyiphenol 63 63
4-Methyipheno! 670 1,200
2,4-Dimethyl phenol 29 29
Pentachlorophenol - -
2-Methoxyphenol 930 930

Misceilanegus Extractables

Hexachlorobutadiene 120 290
1-Methyliphenanthrene 310 370
2-Methyinaphthalene 670 670
Biphenyl 260 270
Dibenzothiophene 240 250
Dibenzofuran 540 540
Benzy! alcohol 57 73
Benzoic acid 650 650
n=-Nitrosodiphenylamine 40 220

Volatile Organic Compounds

Tetrachloroethene 140 140
Ethyl benzene 33 37
Total xylenes 100 120
Metals

Antimony 3.2 26
Arsenic 85 700
Cadmium 5.8 9.6
Copper 310 800
Lead 300 700
Mercury 0.41 2.1
Nickel 28 49
Silver 5.2 5.2
Zinc 260 - 1,600

a LpAH = Low molecular weight polynuclear aromatic hydrocarbons.

b Hpau

i

High molecular weight polynuciear aromatic hydrocarbons.

Reference: Tetra Tech (1987).

re?gfli?egaper ecology and environment
Yy paper ecology and envirpnment



Attachment G

TETRA TECH OUTFALL SEDIMENT STUDY
RELATIVE PERCENT DISTRIBUTION FIGURES
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ISTRIBUTION (percent)

RELATIVE D
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Figure 19. Comparison of relative percent distribution of metals
in sediment from Station EW-04 and sediment from
two locations along CSO EO11.
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