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ABSTRACT

A baseline inventory survey of water chemistry, sediment and
biological conditions was conducted by the Environmental Protection
Service on the Yukon's Beaufort Sea coast in July 1984. Investigations
were conducted at King Point and Stokes Point to follow-up previous
studies (Allan and Mackenzie-Grieve 1983, 1984) and provide additional
background information. Samples were collected from lake, lagoon and
near-shore marine habitats.

The water chemistry data from the lake at King Point showed
the nutrient and total metals levels were within the recommended levels
for drinking water.

The lagoons at King Point and Stokes Point both have brackish
water. The King Point lagoon is less saline (4.5 °/oo) and has a lower
conductivity (5800 umhos/cm) than the waters of Stokes Point lagoon
which showed high salinity (up to 27°/oo) and conductivity (up to
30,300 umhos/cm). The lagoon sediments were characterized by a high
proportion of silt and organic materials. One station at Stokes Point
lagoon showed elevated oil and grease levels relative to other
stations.

The nearshore marine stations exhibited lower salinity
(12.1°/00 to 22.4°/oo) and conductivity (13,100 umhos/cm to 19,700
umhos/cm) than observed 1in previous studies suggesting a mixing
influence of freshwater from the Mackenzie River and Babbage River in
the nearshore marine areas at King and Stokes Points respectively.
Sediment composition showed considerable variation among stations at
both King Point and Stokes Point however sediment composition was
generally dominated by medium to very fine sand with occasional
stations exhibiting a high proportion of gravels (>2.0mm).
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The benthic invertebrate community at King Point was
characterized by 20 different taxa with a density averaging 400
individuals/m2. The polychaetes (Aonides sp. and Spio sp.) and
copepods (Limnocalanus macrurus) were the dominant organisms. At
Stokes Point the benthic invertebrate community was more diverse with
35 taxa being identified, and showed a higher density with an average
of 1240 individuals/mZ. The polychaetes (Samytha californiensis,
Scoloplos armiger) and copepods (Limnocalanus macrurus) were the

dominant organisms.
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RESUME

En juillet 1984, le Service de la protection de 1'environnement a
conduit une étude de base des caractéristiques chimiques de 1'eau, des
sédiments et des conditions biologiques sur la cote de la mer de Beaufort au
Yukon, aux pointes King et Stokes. L'étude faisait suite a des &tudes
antérieures (Allan et Mackenzie-Grieve, 1983, 1984) et visait aussi a obtenir
des renseignements de base supplémentaires. Des échantillons ont &té prélevés
dans des habitats lacustres, lagunaires et marins prés du rivage.

Les données sur les caractéristiques chimiques de 1'eau lacustre, a
1a pointe King, ont montré que les concentrations d'éléments nutritifs et de
métaux totaux se situaient dans les limites recommandées pour 1'eau potable.

Les Tagunes des pointes King et Stokes sont saumdtres. L'eau du
lagune de la pointe King est moins salée (4,5 °/00) et moins conductrice
(5 800 uS/cm) que 1'eau de 1a lagune de la pointe Stokes (jusqu'a 27 °/00) et
conductivité (jusqu'a 30 300 wuS/cm). Les sédiments du lagune é&taient
caractérisés par une forte proportion de limon et de matiéres organiques. A
une station de 1a lagune de la pointe Stokes, les concentrations d'huile et de
graisse, relativement a celle des autres stations, étaient élevées.

Dans les stations marines prés du rivage, la salinité (de 12,1 a
22,4 °/D0) et la conductivité (de 13 100 3 19 700 uS/cm) étaient plus faibles
que ce qu'on avait observé au cours d'études antérieures, ce qui porterait a
croire a un effet de mélange d'eau douce du fleuve Mackenzie et de la riviére
Babbage dans les secteurs marins prés du rivage des pointes King et Stokes
respectivement. La comnosition des sédiments variait considérablement d'une
station & 1'autre aux pointes King et Stokes, mais elle était généralement
dominée par la présence de sable de granulométrie moyenne a trés fine, les
graviers (> 2,0 mm) atteignant dans certaines stations une proportion élevée.

A la pointe King, la communauté des invertébrés benthiques était
caractérisée par 20 différents taxons avec une densité de 400 organismes/mZ.
Les polychétes (Aonides sp. et Spio sp.) ainsi que les copépodes (Limnocalanus
macrurus) dominaient. A la pointe Stokes, cette communauté d'invertébrés
benthiques &tait plus diversifiée (35 taxons) et d'un effectif plus dense (en
moyenne 1 240 organismes/m2). Les polychétes (Samytha californiensis,

Scoloplos armiger) et les copépodes (Limnocalanus macrurus) y dominaient.
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1 INTRODUCTION

In August of 1984 Environmental Protection Service staff
conducted baseline inventory surveys similar to those carried out in
1982 and 1983 (Allan and Mackenzie-Grieve 1983, 1984) at King Point and
Stokes Point on Yukon's north coast.

Deepwater port development has been proposed at both sites in
support of Beaufort Sea oil and gas exploration, as well a quarry and
associated port development has been proposed near King Point. The
establishment in 1984 of a National Park along the western half of
Yukon's north slope, including Stokes Point, has shifted the focus of
attention to King Point for deepwater port development. In late 1985
there were two applications being considered by the Department of
Indian and Northern Affairs for development of port facilities at King
Point.

The information from Stokes Point and King Point reported by
Allan and Mackenzie-Grieve (1983, 1984) shows considerable variation in
the benthic community species composition and density. This
variability indicated the need for additional baseline data at King
Point and to substantiate the Stokes Point information to date.

The present survey at both 1locations included the
investigation of nearshore marine and 1lagoon benthic invertebrate
conmunities, measurement of marine and lagoon water quality
(temperature, conductivity, pH, salinity and nonfilterable residue) and
characterization of nearshore marine and lagoon sediments (particle
size distribution, leachable metals, trace hydrocarbons and oils and
greases). A freshwater lake near King Point was investigated for water
quality, nutrients and total metals because of its potential use as a
freshwater source.



2 STUDY AREA

The study areas, King Point (Latitude 69°06'N and Longitude
137°58'W) and Stokes Point (Latitude 69°20'N and Longitude 138°45'W)
are located west of the Mackenzie River delta along Yukon's north
coast.

The sample sites were located as close as possible to those
established by Allan and Mackenzie-Grieve (1983) using land marks and
compass direction to reference each location. Two additional nearshore
marine stations (Stations 9 and 10) were established at King Point and
one new nearshore marine station (Station 9) was established at Stokes
Point.

The King Point freshwater 1lake (Latitude 69°06'48"N and
Longitude 138°01'36"W) 1is 1located approximately 1.75 kilometers
northwest of the King Point 1lagoon. Water samples and in situ
measurements were collected from three locations on the lake.

Figures 1, 2 and 3 identify the study area and sample station
location.
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3 METHODS

Sample collection and in situ measurements at King Point
stations were carried out August 1 and 2, 1984. Sample collection and
measurements at the King Point freshwater lake were carried out August
5, 1984. At Stokes Point, sample collection and measurements were
carried out August 6 and 7, 1984.

An inflatable boat was used at both locations to access near-
shore marine and lagoon stations while a helicopter equipped with
floats was used to access the freshwater lake stations.

The nearshore marine stations were positioned along the five
(5) meter isobath which was located using a "Fish Ray" electronic depth
sounder. An anchor was deployed at each station to prevent drifting
during sample and data collection.

The following sections provide details of the methods and
instrumentation used to collect water samples and in situ water quality
measurements.

3.1 Water Quality

Water quality measurements for the nearshore marine and
lagoon areas were made at the surface and at approximately 0.5 meters
above bottom. The in situ measurements included temperature,
conductivity and salinity. A YSI Model 33 Field Meter was used to
obtain temperature (celsius), conductivity (umhos/cm) and salinity
(o/00) readings.

Water samples were collected from the surface and near bottom
at all nearshore marine and .lagoon stations for nonfilterable residue
(NFR) analysis. Surface samples were collected from the boat by hand
and a Niskin 2.5 Litre Sampler was used to obtain the water samples at
depth. A litre of sample was filtered on site through a preweighed
filter using a hand operated vacuum pump and filtering apparatus.



The NFR for each sample collected was later determined at the EPS
Laboratory in Whitehorse using the procedure described in Appendix I,
Tables 1 and 2.

Water samples and in situ measurements from the King Point lake were
collected using the above methods. In addition to NFR analysis,
samples were collected from the surface and near bottom for nutrient
and total metals analysis. The specific parameters measured and
methods of analysis are provided in Appendix I, Table 2. Analysis of
water samples was subsequently carried out at the EPS Laboratory, 4195
Marine Drive, in West Vancouver, British Columbia.l

3.2 Sediments

A1l sediment samples from nearshore marine and 1lagoon
stations were collected using an Ekman Dredge (0.023 m2). In most
cases 3 grab samples were collected at each station but on some
occasions coarse substrate prevented the dredge from closing properly
therefore much or all the finer material was lost. Samples were not
obtained at Station 5, King Point and at Station 4, Stokes Point for
this reason.

Each grab sample was placed in a paper geochemical sediment
bag and then packaged in plastic bags. The samples were kept cool or
frozen until they were analysed at the EPS Chemistry Laboratory, 4195
Marine Drive, West Vancouver, B.C.1 The samples were analysed for
particle size distribution, o0ils and greases, trace hydrocarbons and
leachable metals. It should be noted that the "oils and greases"
analysis includes hydrocarbons as well as fatty acids, soaps, fats,
waxes and oils. The hydrocarbon analysis is a qualitative test. The
particle size distribution was described using the Wentworth
Classification System. A description of sediment sample preparation
and analysis is shown in Appendix I, Table 3. '

1 Systematic error and sample contamination during analysis at the
EPS Laboratory are minimized through duplicate analysis, procedural
blanks and the use of standard reference materials. Internal 1lab
quality control is carried out in all water and sediment analysis
before results are released.



3.3 Bottom Fauna

A11 benthic invertebrate samples were collected using an
Ekman Dredge (0.023 mZ). Five replicate samples were collected at
each station but, as previously explained in Section 3.2, coarse
substrate occasionally prevented the dredge from closing properly.
This resulted in fewer replicates being collected at Stations 6 and 7,
King Point and Stations 4, 8 and 9, Stokes Point. There were no
samples obtained at Station 5, King Point. Each sample was sieved on
site through a 0.5 mm mesh opening Wildco wash bucket and then
preserved with 10% formalin. The invertebrates were later sorted from
the organic and sediment material and preserved with 70% methanol at
the EPS Laboratory in Whitehorse.

The invertebrates were identified and enumerated by Dr.
Charles Low, a consulting invertebrate biologist in Nanaimo, B.C. Any
genus or species name shown in brackets indicates that identification
was tentative.



4 RESULTS AND DISCUSSION

Sampling locations at King Point and Stokes Point are divided
into two categories, nearshore marine and 1lagoon habitats, for
discussion purposes. The nearshore marine habitat includes Stations 4
through 10 at King Point and Stations 4 through 9 at Stokes Point.
Stations 1, 2 and 3 at King Point and Stations 1, and 2 at Stokes Point
are located within the lagoon habitat. (See figures 2 and 3 for
approximate location of stations.) Results from Allan and
Mackenzie-Grieve (1983, 1984) will be included in the discussion for
comparison. The present survey's water quality results for the
freshwater lake at King Point will be discussed separately.

4.1 Nearshore Marine Habitat

4.1.1 King Point Water Quality. Water quality data of the King
Point nearshore marine stations are presented in Appendix II, Table I.
Water temperatures averaged 6.4°C at the surface and 2.0°C at 4.5
meters depth. The depth of the thermocline was not measured.

Conductivity averaged 13,100 umhos/cm at the surface and
19,700 umhos/cm at near bottom. Salinity readings corresponded with
the difference in conductivity measurements, averaging 12.1 o/oo at the
surface and 22.4 o/oo at near bottom. Allan and Mackenzie-Grieve
(1983) reported an average conductivity of 28600 umhos/cm and an
average salinity of 31.2 o/oo at both surface and near bottom. The
lower conductivity and salinity readings in this survey suggest the
nearshore environment was influenced by fresh water during the survey
but the degree of influence cannot be determined from the available
data. Calm ocean conditions prevailed during this survey.
Nonfilterable residues in the present survey were comparable to those
reported by Allan and Mackenzie-Grieve (1983). They averaged 10 mg/L
at the surface and 16 mg/L at near bottom.
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4.1.2 Stokes Point Water Quality. Water quality data of the Stokes
Point nearshore stations are presented in Appendix II, Table 2.

Water temperatures ranged from 6.0°C at the surface to 4.5°C at near
bottom. Conductivity and salinity measurements show little difference
between surface and near bottom indicating a well mixed unstratified

water colomn.

Conductivity averaged 13,700 umhos/cm at the surface and
15,200 umhos/cm at near bottom. Salinity averaged 12.9 o/o0 at the
surface and 14.3 o/oo at near bottom. These readings, lower than those
reported by Allan and Mackenzie-Grieve (1983, 1984), may be a result of
calm ocean conditions which occurred before and during the time
measurements were taken combined with a fresh water influence from the
Babbage River. '

Nonfilterable residue values averaged about 10 mg/L at the
surface and near bottom. These levels are comparable to that found by
Allan and Mackenzie-Grieve (1983, 1984).

4.1.3 King Point Sediments. The sediment particle size composition
and chemical analysis results for King Point are provided in Appendix
III, Table 1.

Particle size analysis results for King Point show good
consistency among grab samples for each station except at Station 6 and
7 where the percentage of gravel material (>2.0 mm) varied
considerably. Samples were not collected at Station 5 because coarse
sediments prevented the dredge from closing properly thus most of the
fine sediments were lost during retrieval of the dredge. This was also
reported by Allan and Mackenzie-Grieve (1983) at the same location.

Sediment composition is dominated by fine to very fine sands
at Stations 4 and 10. The mean percentage of fine sand at Station 10
was 71% which is unlike any other nearshore marine station from this
survey or those reported in Allan and Mackenzie-Grieve (1983).
Composition at Stations 6, 7, 8 and 9 was dominated by gravels
(>2.0 mm) with averages ranging from 22% to 35%. A1l other size
classes were evenly represented.
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The detailed sediment chemistry results for King Point are
provided in Appendix III, Table 4. Results of the oils and grease
analysis reveal an average of 606 mg/kg compared to an average value of
206 mg/kg reported by Allan and Mackenzie-Grieve (1983). The greatest
change occurred at Station 6 where the levels increased from 107 mg/kg
to 1087 mg/kg. Trace amounts of hydrocarbons were detected in all
nearshore marine samples except for one sample at Station 4. The
presence of hydrocarbons and increased levels of o0ils and greases is
suspected to be due to contamination during sample collection however
increased industrial activity along the Yukon coastline and further
offshore may be a potential factor also. Further detailed sampling and
analysis should be carried out to verify the qualitative results.

Analysis results for leachable metals from the present study
are comparable to those reported by Allan and Mackenzie-Grieve (1983)
for King Point except that arsenic and lead were generally below
detection in the present study. 1in the previous investigation at King
Point both arsenic and lead were detected in marine sediments. A
comparison of silver concentrations cannot be made due to the fact that
the analysis detection level was much lower in the present survey than
that used in analysing the sediments collected in 1982. Table 1
compares mean concentrations of selected leachable metals from King
Point marine sediments collected in 1982 (Allan and Mackenzie-Grieve,
1983) and in the present survey.

TABLE 1 MEAN CONCENTRATIONS OF SELECTED LEACHABLE METALS
IN KING POINT MARINE SEDIMENTS

I

SAMPLE  NO. OF (mg/kg) |
YEAR  SAMPLES Cr  Cu Fe Hg  Mn Ni In |
—- I

1982 X 11 34.2 24.7 29,700 0.26 455 31.0 108 |
s.D. 7.52 6.99 3,830 0.01 61.6 4.90 16.8|

_ I

1984 X 18 30.7 18.4 30,400 0.07 495 26.3  91.7 |
s.D. 6.60 7.50 4,030 0.02 117 4.68 12.4|

|
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4.1.4 Stokes Point Sediments. Appendix III, Table 2 provides the
detailed results of sediment particle size composition at Stokes Point.
The nearshore marine sediments are composed primarily of medium to very
fine sands. The highest percentages of these fractions were found at
Stations 5 and 6 where medium to very fine sands made up 81% of the
sample. Station 5 also contained 17% silt and 13% gravel. The
sediment composition at Station 3 was 55% medium to very fine sand and
26% silt. At Station 8 coarse sediments prevented the dredge from
working properly so only two grab samples were collected. They had a
composition of 75% medium to very fine sand and 12% gravel.
Composition at Station 9 was similar to Station 8 but only one sample
was obtained because of the dredge not closing properly.

Appendix III, Table 6 provides the detailed sediment
chemistry results for Stokes Point. 0ils and greases analysis results
show increases at all stations compared to levels found in the 1982 and
1983 surveys. The average level found in this survey was 560 mg/kg
whereas Allan and Mackenzie-Grieve (1983 and 1984) reported less than
300 mg/kg at most nearshore marine stations. The grab samples
collected at Station 8 in a 1983 survey contained 1100, 700 and less
than 300 mg/kg. Samples collected during this survey near the same
location were slightly 1lower at 220 and 260 mg/kg. Trace levels of
hydrocarbons were present in sediment samples from all nearshore marine
stations. This presence of trace hydrocarbons is attributed to the
same possible factors as previously indicated for King Point. Further
detailed sampling and analysis should be carried out to verify these

qualitative results.

A11 extractable metals analysed for, as shown in Appendix
III, Table 4, were found to be within the ranges detected in the
previous two surveys except, as was found at King Point, arsenic and
lead were below detection limits. Lead and arsenic were reported by
Allan and Mackenzie-Grieve (1983 and 1984) in all nearshore marine and
lagoon sediments. Table 2 compares mean concentrations of selected
extractable metals from Stokes Point marine sediments collected in 1982
and 1983 (Allan and Mackenzie-Grieve, 1983, 1984) and in the present
survey.
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TABLE 2 MEAN CONCENTRATIONS OF SELECTED LEACHABLE METALS
IN STOKES POINT MARINE SEDIMENTS

*Not including sample from Station 9

|

SAMPLE  NO. OF (mg/kg) |
YEAR SAMPLES Cr Cu Fe Hg Mn Ni in |
— I

1982 x 12 19.3 9.4 20,200 0.24 327 18.2 77.9 |

| S.D. 2.90 6.0 3,030 0.05 38.6 3.77 20.5|
— |

1983 X 15 17.1 7.7 19,800 0.04 304 18.0 58.2 |
S.D. 1.56 1.4 2,960 <0.01 29.9 1.64 7.39

— I

1984 x  *11 22.3 9.2 20,800 0.06 347 17.8 61.5 |

| S.D. 5.75 5.4 3,310 0.01 19.8 4.19 15.0
I

I

I

4.1.5 King Point Bottom Fauna. Appendix IV, Tables 1 and 2 provide
the detailed benthic invertebrate data from King Point. The benthic
invertebrate population density averaged 400 individuals/m2, ranging
from 200 to 652 individuals/m2. This density, based on a larger
sample size, is markedly higher than the density of 140
individuals/m observed by Allan and Mackenzie Grieve (1983).

Overall, of the 20 different taxa identified from the

nearshore marine benthic environment, 10 of these were indentified to
species level and 15 to the genus level. The most abundant groups of
organisms were from the Class Polychaeta and Class Crustacea Subclass
Copepoda which made up 50% and 32% respectively of the sample
population. Aonides sp. and Spio sp. were the dominant polychaete
genera and Limnocalanus macrurus was the dominant copepod genus with
the amphipod Pontoporeia sp. also being relatively abundant. There
were an average of 8 taxa present per station.
4.1.6 Stokes Point Bottom Fauna. Appendix IV, Tables 3 and 4
provide the detailed benthic invertebrate data from Stokes Point. The
population density at Stokes Point averaged about 1240 individuals/m2
with a maximum density of 1991/m2 at Station 8. In the previous
surveys the average densities reported were 890/mZ in 1982 and
1240/m2 in 1983 (Allan and Mackenzie-Grieve 1983, 1984).
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In a1l 35 taxa were identified, of which 9 were identified to
the genus level and 16 of these to the species level. The average
number of species per station was 12. Allan and Mackenzie-Grieve
1983, 1984) reported averages of 14 species per station in 1982 and 16
species per station in 1983. Only 4 genera in the present study were
the same as those identified in 1982 and 8 were the same as those
identified in 1983.

The most abundant group was the Class Polychaeta which made
up 43% of the total sample collected. The species most prominant were
Samytha californiensis (13%) and Scoloplos armiger (10%). 1In 1982 the
Class Polychaeta represented 36% of the total sample while in 1983 they
represented 60% of the total sample.

A species in the Subclass Copepoda, Limnocalanus macrurus,
represented 24% of the individuals collected making it the most

abundant species found in the marine environment at Stokes Point.
Allan and Mackenzie-Grieve (1984) also reported this species as being
the most abundant overall. In 1982, the species L. macrurus was not
found in the samples collected from nearshore marine staions but was
found in lagoon samples in small numbers (Allan and Mackenzie-Grieve
1983).

The Molluscs represented 54% of the total sample collected in
a 1982 survey but in 1983 and the current survey they represented only
5% and 10%, respectively. A mollusc, Portlandia intermedia, reported
by Allan and Mackenzie-Grieve (1983) as not previously recognized in
other Beaufort literature occurred again at Stokes Point in the present
study.

Two species of Amphipods, Monoculopsis (micros) and
Mecocheirus sp., report by Allan and Mackenzie-Grieve (1984) as being
new species reported for the area, were also found in the present
study.
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4.2 Lagoons Habitat

Lagoon stations are identified as Stations 1, 2 and 3 at King
Point and Stations 1 and 2 at Stokes Point.

4.2.1 King Point Water Quality. Water quality data from King Point
lagoon (Stations 1-3) is presented in Appendix II, Table 1. Lagoon
depth averaged 3.3 meters among the three stations and the maximum
depth measured was 3.5 meters. Water temperature averaged 13.0 °C at
both surface and near bottom. Very little difference was found in
conductivity, salinity and nonfilterable residues (NFR) among stations
or between surface and samples taken at near bottom depths.
Conductivity averaged 58 umhos/cm, salinity averaged 4.5 o/oo and NFR
averaged 7.5 mg/L. Allan and Mackenzie-Grieve (1983) reported slightly
higher average conductivity and salinity at 72 umhos/cm and 6.6 o/oo0,
respectively. Kendel et al. (1975) reported salinity: at 12.6 o/oo0 at
the surface and 36.6 o/o0 near bottom. The gradual decrease in
salinity as reported by the two previous surveys mentioned and the
present survey indicates the lagoon is becoming less saline since it
has become physically separated from the Beaufort Sea and more
influenced by surface run-off and precipitation.

4.2.2 Stokes Point Water Quality. Water quality data from Stokes
Point lagoon (Stations 1 and 2) is presented in Appendix II, Table 2.
The depths measured at the Stations 1 and 2 were 3.0 and 3.5 meters
respectively. The Stokes Point lagoon temperature averaged 9.7 °C.

Surface and near bottom conductivity and salinity readings
varied considerably between the two lagoon stations. At Station 1
surface conductivity and salinity were 12600 umhos/cm and 10.8 o/oo0,
respectively, while at near bottom they were 30300 umhos/cm and
27.0 o/oo, respectively. At Station 2 the surface measurements were
15000 umhos/cm and 13.0 o/o0 while at near bottom they were
18700 umhos/cm and 16 o/oo.
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In 1982 conductivity and salinity were slightly higher but
there was little difference between surface and near bottom values. In
1983 the range between surface and near bottom was greater than that
found in this survey. At Station 1 the conductivity and salinity were
13100 umhos/cm and 12.9 o/oo at the surface and 43200 uhmos/cm and
40.0 o/o0 near bottom. Similarly, surface readings at Station 2 were
14100 umhos/cm and 14.0 o/oo and the near bottom readings were
34900 umhos/cm and 37.0 o/oo (Allan and Mackenzie-Grieve 1984). The
presence of a halocline in the Stokes Point lagoon was also reported by
Kendel et al. (1975).

4.2.3 King Point Sediments. Particle size data for the lagoon
sediments is provided in detail in Appendix I1I, Table 1. The coarse
silt ((0.063 mm) size fraction, as defined by the Wentworth scale, was
the major component of the sediments and averaged 26% of the total.
Gravel sized material (>2.0 mm) averaged 17% composition, while other
size fraction components were fairly equally represented but never as
abundant as the gravel or coarse silt components. Allan and Mackenzie
Grieve (1983) reported sediment composition of 59% very fine sand and
coarse silt and less than 1% gravel for samples taken in the same
approximate area.

Sediment chemistry data from King Point lagoon sediments is
presented in Appendix III, Table 3. The o0ils and greases analysis of
lagoon sediments from the present study revealed an average of
600 mg/kg which is slightly higher than the 437 mg/kg average reported
by Allan and Mackenzie-Grieve (1983).

Trace amounts of hydrocarbons were observed in samples of
King Point lagoon sediments as has also been observed from nearshore
marine sediment samples at King Point. Because King Point lagoon has
been physically separated from the marine environment for several years
the results suggest that samples may have been contaminated during
collection.
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Leachable metals analysis results from the present survey
show no substantial differences from those reported by Allan and
Mackenzie-Grieve (1983) except that arsenic and lead were below
detection limits. This characteristic was also noted in the nearshore
marine sediments. Table 3 compares selected 1leachable metal
concentrations from King Point lagoon sediments collected in 1982
(Allan and Mackenzie-Grieve, 1983) and during the present survey.

TABLE 3 MEAN CONCENTRATIONS OF SELECTED LEACHABLE METALS
IN KING POINT LAGOON SEDIMENTS

I
SAMPLE  NO. OF (mg/kg) |
YEAR SAMPLES Cr Cu Fe Hg Mn Ni in |
— |
1982 x 9 41.4 32.5 34.500 0.31 468 36.4 130 |
S.D. 4.89 4.10 4,820 0.03 47.0 3.29 13.0
_ l
1984 x 9 39.2 27.8 36,100 0.09 450 32.2 118 |
S.D. 6.56 5.41 4,970 0.01 30.2 4.76 16.4 |
I
|

4.2.4 Stokes Point Sediments. Particle size data for the lagoon

sediments 1is provided in Appendix III, Table 2. The Stokes Point
lagoon sediments were found to be composed mainly of silt (less than
0.063 mm) and coarse sand (1.0 to 2.0 mm) using the Wentworth
classification system. The averages ranged from 27% silt and 22%
coarse sand at Station 1 to 20% silt and 21% sand at Station 2. Allan
and Mackenzie-Grieve (1983) reported 55% material less than 0.075 mm
which is a combination of very fine sand and coarse silt.
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Allan and Mackenzie-Grieve (1984) reported high percentages
of gravel (greater than 1.0 mm), averaging 43%, and silt, averaging
17%, overall. This high percentage of gravel was not considered
representative but due to clumping of materials during laboratory
sieving and the presence of significant amounts of wood and other
organic debris in the sample.

Sediment chemistry data from the Stokes Point Tlagoon is
provided in Appendix III, Table 5. O0ils and greases analysis from this
survey found averages of 1857 mg/kg at Station 1 and 397 mg/kg at
Station 2. Results almost identical to this surveys' findings were
reported by Allan and Mackenzie-Grieve (1983) but Allan and
Mackenzie-Grieve (1984) reported much higher concentrations (mean
4300 mg/kg) at Station 1 and slightly higher concentrations
(mean 567 mg/kg) at Station 2.

Hydrocarbon analysis revealed trace amounts of hydrocarbons
in the sediments as has been observed in other lagoon and nearshore
marine samples. Potential causes for hydrocarbon presence have been
discussed above.

Leachable metals analysis results from this survey are
comparable with those reported by Allan and Mackenzie-Grieve (1983,
1984) except that arsenic and lead were below detection limits in the
present samples whereas they were detected in two previous surveys.
The absence of arsenic and lead is characteristic of all sediment
samples collected by this survey and is believed to be the result of
analytical error. Table 4 compares selected extractable metal
concentrations from Stokes Point lagoon sediments collected in 1982 and
1983 (Allan and Mackenzie-Grieve, 1983, 1984) and during the present
survey.
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TABLE 4 MEAN CONCENTRATIONS OF SELECTED LEACHABLE METALS
IN STOKES POINT LAGOON SEDIMENTS

Standard deviation not calculated because there are only
| 2 lagoon stations.

l

SAMPLE  NO. OF (mg/kg) |
YEAR SAMPLES Cr Cu Fe Hg Mn Ni in |
— I

1982 x 6 34.0 29.0 30,900 0.32 377 30 114 |

I — | |
| 1983 x 6 36.6 34.3 32,300 0.13 370 36 131 |
— I

1984 x 6 49.2 34.3 36,100 0.12 459 27 101 |

I

|

|

|

4.2.5 King Point Bottom Fauna. Appendix IV, Table 2 provides the
detailed data for benthic invertebrates at King Point lagoon. The mean
density of Dbenthic invertebrates in the 1lagoon was 376
individuals/m 2, ranging from 0 to 2650/mZ.

A total of 13 invertebrate taxa were identified in the
present survey, 10 of them to genus level and 5 to species level. The
average number of genera per station was 7. The same pattern was
observed by Allan and Mackenzie-Grieve (1983) where 13 taxa were
identified, 10 to genus or species level and averaging 7 species per
station.

The most abundant invertebrates in the present study were of
the Class Polychaeta and Class Amphipoda making up 54% and 36%
respectively, of the total sample collected. The most dominant species
or genera were an Amphipod Pontoporeia femorata (32%) and two
Polychaetes, Nephthys cornuta (27%) and Aonides sp. (21%). Allan and
Mackenzie Grieve (1983) observed the most dominant genera was also an
Amphipod, Byblis sp. which made up 53% of the total number of
individuals collected.

4.2.6 Stokes Point Bottom Fauna. Appendix 1V, Table 4 provides the
detailed data for benthic 1invertebrates at Stokes Point Tlagoons.
Invertebrate density was variable between the two lagoon stations. The
mean number of individuals ranged from 4,704/m2 at Station 1 to
14,791/m2 at Station 2. Mean densities reported by Allan and
Mackenzie-Grieve (1983 and 1984) were more uniform. They ranged from

4234/m2 at Station 1 and 4313/m2 at Station 2 in 1983.
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A total of 17 taxa were identified in the present survey, 10
of them to genus level and 5 to species level. The number of genera
per station varied from 5 at Station 1 to 12 at Station 2. Allan and
Mackenzie-Grieve (1983, 1984) reported 5 and 7 genera, respectively, at
Station 1 and 8 and 9 genera, repectively, at Station 2.

The most abundant group, Class Polychaeta (81%) was
represented by 10 species with the most abundant being Nephtys cornuta
(65%). Similarily, Allan and Mackenzie-Grieve (1983, 1984) both
reported Class Polychaeta as the most abundant group and the species
Nephtys cornuta as being the most abundant.

4.3 King Point Lake

4.3.1 Water Quality. The lake sampled (69°06' 48"N, 138°01' 36"W)
is located approximately 0.25 km. from the coastline and approximately
45 meters above sea Tlevel. It has a surface area estimated at
0.6 km¢ (1.0 km long and 0.6 km wide). The average depth, calculated
from the three measurements taken, was 4.3 meters. A maximum depth of
5.5 meters was found at Station 2. The results for nutrient and total

metals analysis for surface and near bottom water samples are presented
for each station in Appendix II, Table 3 along with recommended levels
for drinking water.

The water analysis results for nutrients and total metals
show all parameters were below the recommended Tlevels for drinking
water. Sulfate average 1 mg/L, chloride average 13.6 mg/L, phosphate
averaged 0.007 mg/L and ammonia averaged 0.002 mg/L. Nitrite and
nitrate were below detection limit. Of the twenty-six metals analysed
only boron, barium, calcium, magnesium, manganese, sodium and strontium
were detected and all were well below the recommended levels for
drinking water, where applicable.

Results reported by Allan and Mackenzie-Grieve (1983) for a
freshwater lake near Stokes Point show that iron, copper, aluminum and
zinc were detected but iron was the only metal to exceed drinking water
standards.
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APPENDIX I

COLLECTION, PREPARATION AND ANALYSIS
METHODS FOR WATER AND SEDIMENT SAMPLES
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APPENDIX II

WATER QUALITY DATA



- 34 -

1 | 1 ? | | [ | 1 ] | 1 1
i
ou | Jeu
£ Ll 6°LC 6°vi 0sZ 291 ZZ*L 09°L (3 0L 0°s eJoysaesu ~  {0-80-8 (o1}
eu | Jow
it 9} 6*0C (10 A oi¢ 6zl i8*L I8°L 0<¢ 8°9 0°s eJoys.utesu 10-80~-¥8 6
ou|Jew
122 A 9°L 0°LZ 0°Zi (144 ezl 96°L 00°8 0°l G*g 0°s eJoys.Jesu 10-80-¥8 8
eu | Jew
L8l 69 28z el oge 124 68°L 08°L Gl 0°9 0°s e.Joys.esu 10-80~¥8 L
ou | aeu
8°Z¢ 68 0°¢z £l vel 194} 08°L 08°L 0°0 G6°9 0°6 eJuoysJesu L0-80~-8 9
ou | Jou
9:¢l €*8 8¢l 61l 149 (14 08°L 69°L 0°s V9 0°s eJoys.Jesu L0-80-¥8 S
ou|Jew
0zt €£°6 LeLi gLl 08| 274 9L L 98°L 149 L*9 0°q eJoysJesu 10-80~-8 14
98 Z*8 (38 4 (2 4 86 86 L0°8 L0°8 0°¢l 0°<t G°¢ uoobe| 20-80-¥8 <
6°L i*8 (34 (4 4 8g 8¢ vi°8 86°L o-¢l o°¢l G*¢ uoobe| 20-80-¥8 Z
0*9 19 134 4 s 6V 09 (¥ AS:] 86°L 0°¢l 0°¢i 0°¢ voobe|( 20-80-¥8 I
WoLi08 30VJunS WoLioa 30VAHNS WOL108 VAHNS WOLL08 3OVAUNS WOLL08 30VIuNS (w)
(1/6uw) (oo/0) 001X (wo/soyun) Hd (D) 3L Hid3a NO11d180S30 3lva NOIiVLS
ALINITVS ALYALLONANOD ~vd3dhal
ALITWNO ¥3LVM 3NIUVW ANV NOOOVT INIOd SNIM | 378Vl 11 XI1GN3ddV




- 35 -

e(qe|jeAy JON ~ V¥/N

eu|Jou
18]} L*6 c*8l ALY €61 ovl V/N V/N (34 4 09 0°s e.JoysJeeu L0~80~-8 6
ou | s
0°8 L 6°C1 Lzl (190 (199 V/N VN 151 6°G 0°s 6Joysaesu 90~-80-18 8
eu j Jouw
16 ¢°ol £°91 g<Cl r44% el V/N V/N 134 4 0°9 0°s eJoys.Jesu L0~-80~8 9
eu|Jew
9°0{ vesl 19498 ol ori ori V/N V/N G*s 09 0°s 6JoysJesu 90-80-18 s
ou | Jew
g8 6°L 8°Zl 8-Zl Lcl Let V/N V/N (34 0'9 0°s eJoysaeeu 90-80~-V8 v
ou | Jeu
0°04 0*¢d 0°Zi o¢cl 19} 91 V/N V/N 8°s 09 0°s eJoysJesu 90-80-8 €
L*9 V9 0+9{ oct L8} 0si V/N V/N 8°6 00l 6¢ uoobe| L0-80-¥8 4
LS G°9 0Lz 8°0l ¢0¢ 9zl V/N V/N 0°0{ 0*6 0°¢ uoobe| L0-80-18 }
Woll08 30VduNS WO1108 30VIINS WOL108 3VVJHNS WOLL08 3IOVANS WOLL0B 30VIUNS (w)
(1/6w) (00/0) 00 L X (wO/soywn) Hd (J.) 3unL Hld3a NO11d1380S30 3iva NOI1iVlS
ALINIVS ALIALLONGNOD ~VYd3dW3l FdWVS
ALITVNO ¥3LVM 3NL¥VIW NV NOOSVT INIOd S3IW0LS Z 3evl 11 X{AON3ddVY
] | | L | L] | L] Y | | 1 !




- 36 -

i 1 ] [ | ] f | i ] [ | [ | | 1 [ | i !
]
(6)08  (1)500°0 (1)0°01 (1)0°1 (8)Z°0 (1)0sz (1)06Z-061 (G)006~0§ -o4@M Du|du|up Joj
S _ BAB| PepuUBURIODBY
o> 600°0> 10°0> 600°0> 800°0 gyl I 01z <
s> £20°0 10°0> 500°0> 8000 Lyl l 0°1z 'Y
c> Zz0°0 10°0> 600°0> L00°0 vl 1 o1z r4
c> 2200 10°0> 600°0> L00°*0 olq! > o1z z
o> 120°0 10°0> <00°0> £00°0 8zl 1 6°0Z 1
<> 120°0 10°0> 600°0> 900°0 6°Z1 1 0°iz |
(1/Bw)
(1/Buw) (1/6w) (/b (1/bu) 3LVHASOHd (/bw) (1/6uw) (£00R0 sB)
AN VI NOWWY JIVHLIN 3LI¥LIN v10L 30 140HO 3iv4Ins NV °L NOI4VLS
SINTIYINN

ejqe| {BAY 4ON - V/N

(ne (1)6L-6Z - - (2) 0°6-5°9 Jojem Buiyu|Jp JO} S|OA®| pepUBLUOIeY
1°0> s> 1°06 00°L v/N wo440q 60-80-¥8 <
1°0> > 9°06 8¢ 00°L V/N gl rAL’ eoe}uns 60-80-¥8 <
1°0> 6> L°06 00°L V/N wotjoq 60-80-¥8 z
140> o> z° 16 8¢ 00°L V/N AN 44 ede}uns 60-80-¥8 z
1°0> 6> Z° 16 00°L V/N wo440q G0-80-t8 |
1°0> <> Z° 16 0¢ 00°L V/N g1l ALY ede}uns G0~80-¥8 i

(L (nLs) av NLISNI 8v1  NLISNI (0,) 3unL (w)
ALlaigunt HNOI00 001X (wd/soyun) Hd -VH3diWIl Hid3a NO11d1¥0s3a 3IVG  NOILVIS
ALIATLONGNOD

(x{pueddy S|y4 JO pPuUB Oy} 4@ UMOYS BDUSJS}OJ JO BOUNOS B4eD[pPu| S4endRJq U] SJequnp)
HALVM ON DN HOd STI3A3T QIANIAWOOIY GNV ALITTVNO H3AVM VT INIOD ONIN € IT8vi 11 X1ON3ddv




- 37 -

Jojem BupyuyJdp
K1)0°G == -- - (gye/u - (o - (1)60* - (v)sz° (1)yoz - 40} §{OA®| pepuswuodey
Z00°0> 10°0> Z00°0> 520°0 10°0> 10>  60°0>  G0'0>  Z0°0>  GO*O> 70°0> . 6°S  G00*0> '
Z00°0> 10°0> Z00°0>  SZ0°0 10°0> 1°0> 50°0> 60°0>  Z0°*0> 600>  z0°0> 8°S  S00°0> <
Z00*0> 10°0> Z00°0> %Z0°0 10°0> 10> 600>  60°0>  Z0°0> c0°0> 20°0> 6°S  S00°0> z
Z00*0> 10°0> Z00°0> &Z0°O 10°0> 1*0>  60"0>  G0*0>  Z0°0> 500> 20°0> 6°S  S00°0> z
Z00°0> 10°0> Z00°0> SZ0°O 10°0> 10> €0°0>  60*0>  Z0°0> S0°0> 70°0> 6°S  S00°0> 1
200°0> 100> Z00*0>  §Z0°0 10°0> 1°0> 60*0>  G0*0>  20°0> 600>  20°0> £°9  600°0> l
(/bu)  (/Bu) (I/bwy  (/Buy /bWy (/buy | (/bu)  (/Bwy  (/Bu) (/bW (/Bu) (/bW (1/bw)
uz A 11 Js us 1S os qs ad d IN eN on NOILV1S
STVYL3 WIOL
Jojem Busu(Jp
(1)S0* ()OS (1)E°  (DO*L  (1)60° - 0" (6)00Z~-6L == (10°1 == (1)60*-10° (G)e/u U0} S|6A6| pepuewwosey
€00°0  ¥°Z 600°0> 600°0> G00°0> G0O*0> Z00°0> y°9 100°0>  0Z0°0  SZO*0  S0°0> €0°0> 'Y
600°0  6*Z  600°0> G00°0> G00°0> GO0O0*0> 200°0> c*9 100°0>  0Z0°0  GZO*0  G0°0> <0°0> <
600°0  &°C  G00°0> G00*0> G00°0> GO0O°*0> Z00°C> 69 100°0> 610°0 1Z0°0  60*0> 60°0> z
900°0  ¥°Z  600°0> G00*0> G00°0> G00°0> Z00°0> 69 100°0> 120°0 810°0  GO0°0> 50°0> z
900°0  &'T  G00°0> G00°0> G00°0> GOO°0> Z00°0> 9°9 100°0>  0Z0°0 1200 S0°0> S0°0> 1
900°0  6°Z S00°0> G00°0> G00*0> G00°0> Z200°0> 69 100°0>  ¥20°0 8Z0°0  S0°0> 50°0> 1
(/bwy  (/bwy (/bwy  (/bwy  (/bwy (VBwy (/Bwy (/Bwy  (/Bwy  (q/Buy  (/Bwy  (q/Bw) (71/bu)
n bW o4 ny 49 09 PO e) eq eg g sy v NOILVIS
STWLIW WIOL
nx_vcoaa< S|y} 3O pue Y4} 4R UMOYS OdUueuejed JO B2JNos 0+00—v:- sienoereuq ul SJ8qUNN)
(4UOD) HILVM ONINNING HO4 ST3ATT GIANIWWODIN ONV ALITVNO WILVM VT INIOd ONIN € Jievl 11 XIQON3ddV
1 ] | ] | | | | L | | ] | 1 | 1 ]




- 38 -

| 1 i | H 1 [ | [ ] [ F | | | 1 | !

*(£961) *3IOM PuR 00X AQ UO|4|P3 PuUODeS Y-¢ *ON UO|4eD||qNg *R|J6}[JD A+]|enD JejeM ‘pJeog [OJ4UOD SEDUNOSeY JOLBM O404S RUJOL[[R) g
*(9L61) *D°g ‘JeAnoduep 4Sem ‘Ses|Ales Uo|40el0ud

|ejueuuod|aul pue suojjededp selleys|d ‘sedjades Adojedoqe] uoibey Oy Ry <3oOGpURH buj jdues uojinjfod ‘epeur) juswuos|Aug o4
*(8L61) °4uswuodiauj eys jo

AJiS{uip 64} JO Sednpedodd uo(jejuswe|du| pue seA|4de[q0 ‘se|d[jogd ‘S|eo9 - juswebeucy Jejep ‘4USWUCJ|AUT OU4 JO AUyS[UjW OjdJefug ¢
*(6L61) *dolg ‘W ‘epseuteg ‘Ae[D05 sejueys|q ued{Jewy ‘UO| 4005 AL||eN) JO4eM UeiEN JOj ©|u6}]1D

Ari1end :3oog ped Vd3 eyy 40 melAey V ‘*(SP3) *Jf Jequeg *W*A PUR ‘[ [@SP3 cyeL ‘eUf }JOUOLI® WD ‘OSSNY Oy ‘*A*Y ‘uoysany) °Z

*(6L61) epeur)d ‘sed[Ases pue Ajddng ‘gie| Ay[|end JejeM bu|juldg ue|peue) Joj seu||epi{ng ‘epeur) eJej (oM P Y4|eey |

*S3ION3Y343y

(X{pueddy S|y} JO PU® BUJ 4@ UMOYS ODUSUSJBJ JO ©OUNOS ©4RD|PU| S4O%ORIQ u| saequny)

(4UOD) HILVM ONIDNINO ¥OJ ST3ATT QIONTWWOOIY NV ALITVAO HILVM 3NV INIOD ONIM £ 37gvl 11 X1ON3ddv




-39 -

APPENDIX I1I
SEDIMENT DATA



- 40 -

APPENDIX 111 TABLE 1 KING POINT SEDIMENT; PARTICLE SIZE
DISTRIBUTION (%)
PARTICLE SI1ZE
STATION 5>2.0 2.0-10 1.0-0.5 0.5~0.25 0.25-0.125 0.125-0.063 <0.063

GRAVEL V. COARSE COARSE MED!UM FINE V. FINE COARSE
SAND SAND SAND SAND SAND SILT
LAGOON
‘-1 4503 1-1 202 ‘1-2 6-5 08 24;9
1-2 3.8 6.0 10.0 15.5 9.0 .8 42.1
1-3 0.9 10.9 .8 13.6 9.3 .8 38.7
x 16.7 6.0 8.0 13.4 8.3 12.5 35.2
S.D. 24.8 4.9 5.1 2.2 1.5 3.2 9.1
2-1 24.9 16.1 12.9 13.6 8.6 6.8 17.1
2‘2 130‘ 22-0 ‘506 1‘07 901 702 2‘04
2-3 15.3 20.0 15.7 12.0 8.9 7.3 20.8
% 17.8 19.4 14.7 12.4 8.9 7.1 19.8
S.D. 6.3 3.0 1.6 1.0 0.3 0.3 2.3
3-’ ‘5-‘ ‘602 1‘07 10-2 1000 1‘06 25.‘
3-2 27.0 15-7 ,108 9.8 804 8-8 1805
3'3 ‘009 14.4 ‘4-3 1‘.9 1004 1100 2700
% 17.7 15.4 12.6 10.6 .6 10.5 23.5
$.D. 8.4 0.9 1.5 1.1 1.1 1.5 4.5
NEARSHORE MARINE
4-1 0.8 0.7 1.8 9.0 41.2 41.5 4.9
4-2 0.7 0.7 1.5 7.3 49.1 37.8 2.9
4-3 °o7 ‘-2 201 9-0 37-8 43-5 507
% 0.7 0.9 1.8 8.4 42.7 40.9 4.5
S.D. 0.1 0.3 0.3 1.0 5.8 2.9 1.4
6-1 11-‘ 18-‘ 14-1 13-4 -‘ 07 16'5
6'2 2009 80 9-3 1902 -4 -1 16-8
6-3 46.4 13.0 8.9 7.9 .4 .9 8.5
x 26.1 13.1 10.8 13.5 11.6 10.9 13.9
S.D.  18.2 4. 2.9 5.7 2.8 3.6 4.7
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APPENDIX 111 TABLE 1 KING POINT SEDIMENT; PARTICLE SI|ZE
DISTRIBUTION (%) (cont)

PARTICLE SIZE

STAT'ON >200 200“‘-0 100-005 0-5‘0025 0~25-°0‘25 00125‘00063 <0~063

GRAVEL V. COARSE COARSE MEDIUM FINE Y. FINE COARSE
SAND SAND SAND SAND SAND SILT

NEARSHORE MARINE

7-1 ‘0-0 1604 ‘402 ‘604 ‘4-4 ‘5-0 ‘3.7
7-2 45-9 ‘708 1203 902 7-‘ 4-3 304
7-3 9.9 13-8 ‘3-5 17'4 1502 ‘5-7 14-6
% 21.9 16.0 13.3 14.3 12.2 11.7 10.6
$.D. 20.8 2.0 1.0 4.5 4.5 . 6.2
8-1 27.6 1541 10.9 11.3 .9 9.4 10.8
8-2 46.1 2.4 12.2 8.3 12.5 7.5 11.0
8-3 3006 15-9 ’009 903 -5 9-4 ‘4-4
% 34.8 1.1 11.3 9.6 12.3 8.8 121
$.D. 9.9 7.6 0.8 1.5 2.7 1.1 2.0
9-1 2‘-2 3-4 15'5 ‘302 1409 ‘4-7 17-2
9‘2 25-6 13-0 ‘009 ‘1-0 1413 1‘09 ’3-3
9-3 29-4 4-0 7-0 1204 2203 15-2 9-6
x 25.4 6.8 111 12.2 17.2 13.9 13.4
S.D. 4.1 5.4 4.3 1.1 4.5 1.8 3.8
10-1 0.4 0.8 2.7 14.1 73.0 8.0 0.9
10-2 1.8 1.4 4.2 16.4 67.7 7.5 1.1
10-3 0. 0.6 2.6 14.2 73.3 7.9 1.3
x 0.8 0.9 3.2 14.9 71.3 7.8 1.1
S.D. 0.8 0.4 0.9 1.3 3.2 0.3 0.2
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APPENDIX 111  TABLE 2 STOKES POINT: SEDIMENT PARTICLE SIZE
DISTRIBUTION (%)
PARTICLE SIZE
STATION 2.0 2.0-1.0 1.0-0+5 0.5-0.25 0.25-0.125 0.125-0.063 <0.063
GRAVEL V. COARSE COARSE MEDIUM FINE V. FINE COARSE
SAND SAND SAND SAND SAND SILT
LAGOON
"‘ 400 10.1 2308 ‘3-8 ‘009 10-3 2702
"2 9-3 ’508 18-1 ’2-2 1000 10-0 24-6
1-3 1.0 1.2 24.3 18.4 13.8 11.6 29.6
x 4.8 9.0 22.1 14.8 11.6 10.6 27.1
S.D. 4.2 7.4 3.4 3.2 2.0 0.9 2.5
2-1 3.2 15.9 23.1 15.2 12.0 10.3 20.3
2-2 5.6 15.3 16.7 20.2 13.4 9.7 19.1
2“3 3-4 1701 2200 ‘5-1 1108 907 2"0
x 4.1 16.1 20.6 16.8 12.4 9.9 20.1
S.D. 1.3 0.9 3.4 2.9 0.9 0.3 1.0
NEARSHORE MARINE

3‘1 4-0 306 8-1 1704 2009 20-1 25'9
3-2 109 4'1 5-2 5~1 1308 38-‘ 3108
3-3 4.9 14.9 9.8 12.1 15.2 22.2 20.9
x 3.6 7.5 7.7 11.5 16.6 26.8 26.2
S.D. 1.5 6.4 2.3 6.2 3.8 9.8 5.5
5-1 0.3 0.4 0.8 2.1 26.7 64.4 5.3
5-2 29.9 1.5 1.3 1.8 15.4 46.5 3.6
5-3 7.5 1.2 1.2 1.6 28.6 54.9 5.2
M .6 1.0 1.1 1.8 23.6 55.3 4.7
S.D. .4 0.6 0.3 0.3 7.1 9.0 1.0
6-1 0.1 0.1 0.9 2.0 9.6 69.2 18.0
6-2 0.3 0.2 1.3 2.4 12.1 67.8 15.8
6'3 002 0-1 102 208 1‘-5 66-7 ’706
x 0.2 0.1 1.1 2.4 1.1 67.9 17.1
S.D. 0.1 0.1 0.2 0.4 1.3 1.3 1.2
8'1 70 3-5 6-9 13-0 36-7 29-7 2-9
8-2 16.9 4.1 6.0 10.3 30.2 29.7 2.9
% 1241 3.8 6.5 1.7 33.5 29.7 2.9
9-1 8.8 5.9 8.1 7.1 58.8 8.6 2.6
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APPENDIX 11t TABLE 3 KING POINT LAGOON SEDIMENT CHEMISTRY
LEACHABLE METALS
otis & Hydro-
STATION Date Grease carbons Ag Al As Ba Be
(mg/kg)  (trace-*) {mg/kg) (mg/kg)} (mg/’kg) (mg/kg) (mg/kg)
1-1 01-Aug-84 370 * 0.09 20400 <8.0 238 0.6
1-2 340 hd <0.08 18500 <8.0 228 0.5
1-3 860 o 0.09 18600 <8.0 228 0.6
x 523 <0.09 19167 <8.0 231 0.6
SeDe 292 0.0 1069 0.0 6 0.1
2-1 02-Aug-84 430 * 0.15 26800 <8.0 302 0.8
2-2 690 o 0.12 26800 <8.0 285 0.8
2-3 600 0.12 27500 <8.0 30t 0.8
;: 573 0.13 27033 <8.0 296 0.8
S.De. 132 0.02 404 0.0 10 Q
3=1 02-Aug-84 620 b 0.10 21300 <8.0 215 0.7
3=-2 690 g 0.12 22100 <8.0 226 0.7
3=3 840 o 0.12 23000 <8.0 225 0.7
x 17 0.11 22133 <8.0 222 0.7
SeD. 112 0.01 850 0.0 6 0
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APPENDIX {11 TABLE 3 KING PO{NT LAGOON SEDYMENT CHEMISTRY (cont)
LEACHABLE METALS
STATION Ca cd Co Cr Cu Fe Hg Mg
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

1-1 8680 <0.3 11.3 35.6 23.6 31400 0.099 7150
1-2 8270 <0.3 6.5 32.8 22.6 32000 0.082 6960
1-3 8510 <0.3 11.2 32.9 23.0 30400 0.085 6930
x 8490 <0.3 9.7 33.8 23.1 31300 0.089 7010
S.D. 206 0.0 2.7 1.6 0.5 808 0,009 119
2-1 8140 <0.3 14.4 46.8 34.7 40200 0.112 8430
2-2 7270 <0.3 13.4 45.8 32.4 41300 0.104 8030
2-3 7200 <0.3 13.4 46.8 34.0 42100 0.104 8270
-)-(- 7540 <0.3 13.7 46.5 33.7 41200 0.107 8240
S.D. 524 0.0 0.6 0.6 1.2 954 0.005 201
3-1 7830 <0.3 12.6 3641 26.2 36100 0.080 6560
3-2 7280 <0.3 8.4 37.5 27.3 35800 0.080 6690
3-3 7680 <0.3 13.7 38.2 26.4 35500 0.082 6780
-; 7600 <0.3 11.6 37.3 26.6 35800 0.081 6680
S.D. 284 0.0 2.8 1.1 0.6 300 0.001 1
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APPENDIX 111  TABLE 3 KING POINT LAGOON SEDIMENT CHEMISTRY (cont)
LEACHABLE METALS
STATION Mn Mo Na Nt P Pb st sn
{mg/kg)  (mg/kg) {mg/kg) (mg/’kg) (mg/kg) (mg/kg) (ma/kg) (mg/kg)

1-1 414 <0.8 1160 28.0 1330 <3.0 1530 <2.0
1-2 421 <0.8 1130 26.0 1340 <3.0 1560 <2.0
1-3 412 <0.8 1220 27.0 1280 <3.0 1540 <2.0
x 416 <8.0 1170 27.0 1320 <3.0 1540 <2.0
S.D. 5 0.0 46 1.0 32 0.0 15 0.0
2-1 481 <0.8 2160 36.0 1410 <3.0 1570 <2.0
2-2 466 <0.8 1770 37.0 1490 <3.0 1630 4.0
2-3 467 <0.8 1800 36.0 1500 <3.0 1930 <2.0
x 4n <0.8 1910 36.3 1470 <3.0 1570 <4.0
S.D. 8 0.0 217 0.6 49 0.0 193 0.0
3-1 461 <0.8 1900 34.0 1380 <3.0 1720 <2.0
3-2 454 <0.8 1830 32.0 1340 <3.0 1740 <2.0
3-3 477 <0.8 1890 34.0 1360 <3.0 1490 3.0
x 464 <0.8 1870 33,3 1360 <3.0 1650 <3.0
S.D. 12 0.0 38 1.2 20 0.0 139 0.0
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APPENDIX H1I TABLE 3  KING POINT LAGOON SEDIMENT CHEMISTRY (cont)

LEACHABLE METALS

STATION sr T! v Zn
{mg/kg) {mg/kg) {mgr/kg) {mg/kg}

1-1 5205 9905 7300 10400
1-2 50.7 89.5 68.0 101.0
1-3 50.7 87.6 68.0 104.0
x 51.3 92.2 69.7 103.0
S.D. 1.0 6.4 2.9 1.7
2-1 63.9 83.9 96.0 136.0
2-2 62.0 84.9 95.0 134.0
2-3 63.1 90.7 98.0 137.0
x 63.0 86.5 96.3 135.7
S.D. 1.0 3.7 1.5 1.5
3-1 57.5 69.4 72.0 115.0
3-2 56.5 69.3 76.0 116.0
3-3 56.9 70.6 77.0 118.0
x 57.0 69.8 75.0 116.3

S.D. 0.5 0.7 2.6 1.5
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APPENDIX 14 TABLE 4  KING POINT NEARSHORE MARINE SEDIMENT CHEMJSTRY
LEACHABLE METALS
Ofis & Hydro-
STATION Date Grease carbons Ag Al As Ba Be
(mg/kg)  (trace-*) (mg/’kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

4~1 01-Aug-84 300 - <0.08 13500 <8.0 176 0.4
4-2 410 * <0.08 13500 <8.0 149 0.4
4-3 610 » <0.08 13000 <8.0 148 0.4
M 440 <0.08 13300 <8.0 158 0.4
S.D. 157 0.00 289 0.0 16 0
6-1 01-Aug-84 1550 * 0.09 17700 <8.0 229 0.5
6-2 910 . <0.08 18800 <8.0 208 0.6
6-3 800 * 0.08 20900 <B.0 207 0.6
% 1087 <0.08 19100 <8.0 215 0.6
S.D. 405 0.0 1626 0.0 12 0.1
7-1 01-Aug-84 580 . 0.12 23700 <8.0 330 0.7
7-2 550 * 0.09 18300 <8.0 341 0.6
7-3 390 . 0.13 24500 <8.0 307 0.7
% 507 0.11 22200 <8.0 326 0.7
S.D. 102 0.02 3370 0.0 17 0.1
8-1 01-Aug-84 370 0.09 18100 <8.0 212 0.5
8-2 640 . <0.09 18300 <8.0 232 0.5
8-3 1150 . 0.10 20100 <8.0 221 0.6

x 720 <0.09 18830 <8.0 222 0.5
S.D. 396 0.0 1100 0.0 10 0.1
9-1 01-Aug-84 770 * <0.08 18700 <8.0 214 0.6
9-2 590 » <0.08 17800 <8.0 200 0.5
9-3 520 . <0.08 15800 <8.0 182 0.5

x 627 <0.08 17400 <8.0 199 0.5
S.D. 129 0.0 1480 0.0 16 0.1
10-1 01-Aug-84 280 * <0.08 13100 <8.0 316 0.5
10-2 240 . <0.08 14000 <8.0 264 0.4
10-3 240 * <0.08 14500 <8.0 189 0.5

x 253 <0.08 13900 <8.0 256 0.5
s.D. 23 0.0 709 0.0 64 0.1
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APPENDIX 111  TABLE 4 KING POINT NEARSHORE MARINE SEDIMENT CHEMISTRY (cont)

LEACHABLE METALS

STATION Ca Cd Co Cr Cu Fe Hg Mg
{mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) {mg/kg) (mg/kg) (mg/kg)
9.4 25900 0.044 4440
4-1 9550 <0.3 6.4 22.1 8.9 26300 0.039 4540
4-2 9200 <0.3 7.1 22.6 9.1 26300 0.037 4560
4-3 9560 <0.3 9.4 21.7
;: 9440 <0.3 7.6 22.1 9.1 26200 0.040 4510
S.D. 205 0.0 1.6 0.5 0.3 231 0.004 64
6-1 9720 <0.3 8.6 33.5 19.8 26600 0.071 5940
6-2 9020 <0.3 8.6 32.9 22.4 28800 0.077 6140
6-3 10200 <0.3 11.8 34.6 24.1 30700 0.078 6860
x 9650 <0.3 9.7 33.7 22.1 28700 0.075 6310
S.D. 593 0.0 1.8 0.9 2.2 2052 0.004 484
7-1 8800 <0.3 13.2 43.2 32.4 34000 0.095 7800
7-2 8810 <0.3 17.9 33.3 23.7 30600 0.085 6320
7-3 8570 <0.3 15.5 43.9 29.9 32400 0.109 7540
x 8730 <0.3 15.5 40.1 28.7 32300 0.096 7220
S.D. 136 0.0 2.4 5.9 4.5 1700 0.012 790
8-1 11600 <0.3 7.3 32.4 19.7 27900 0.075 6960
8-2 12100 <0.3 9.6 32.2 21.1 29000 0.082 7300
8-3 12200 <0.3 12.1 35.3 22.9 29300 0.099 7460
;: 12000 <0.3 9.7 33.3 21.2 28700 0.085 7240
S.D. 321 0.0 2.4 1.7 1.6 137 0.012 255
9-1" 9370 <0.3 9.9 31.8 22.0 28500 0.075 6180.
9-2 7830 <0.3 8.4 30.7 20.9 27900 0.072 5700
9-3 9280 <0.3 15.0 28.9 14.9 29600 0.065 5230
;: 8830 <0.3 11.) 30.5 19.3 28700 0.071 5700
S.De. 864 0.0 3.5 1.5 3.8 862 0.005 475
10-1 12500 <0.3 10.3 23.7 ‘10.2 39300 0.040 5070
10-2 11500 <0.3 10.3 24.2 10.3 36700 0.060 4860
10-3 11700 <0.3 15.1 25.2 10.3 36600 0.060 4950
;: 11900 <0.3 11.9 24.4 10.3 37500 0.053 4960
S.D. 529 0.0 2.8 0.8 0.1 1530 0.012 105
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APPENDIX 111 TABLE 4  KING POINT NEARSHORE MARINE SEDIMENT CHEMISTRY (cont)
LEACHABLE METALS
STATION Mn Mo Na NI P Pb st sn
(mg/kg) (mg/kg) (mg/kg) {mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
4-1 480 <0.8 790 19.0 1850 <3.0 1710 <2.0
4-2 an <0.8 1050 19.0 1690 <3.0 1650 <2.0
4-3 487 <0.8 930 19.0 1690 <3.0 1710 <2.0
x 479 <0.8 923 19.0 1740 <3.0 1690 <2.0
5.0. 8 0.0 130 0.0 92 0.0 35 0.0
6-1 426 <0.8 1440 27.0 1030 <3.0 1590 <2.0
6-2 434 <0.8 1540 28.0 1020 <3.0 1970 <2.0
6-3 446 <0.8 2000 28.0 1180 <3.0 1810 <2.0
x 435 <0.8 1660 27.7 1080 <3.0 1790 <2.0
$.D. 10 0.0 299 0.6 90 0.0 191 0.0
7-1 375 <0.8 2080 35.0 1090 <3.0 2010 <2.0
7-2 402 <0.8 1570 29.0 1280 5 1350 <2.0
7-3 367 <0.8 1960 34.0 1060 <3.0 1590 <2.0
x 381 <0.8 1870 32.7 1140 <5 1650 <2.0
$.0. 18 0.0 267 3.2 119 0.0 334 0.0
8-1 478 <0.8 1620 27.0 1170 <3.0 1410 <2.0
8-2 483 <0.8 1910 28.0 1220 <3.0 1460 <2.0
8-3 485 <0.8 1620 30.0 1090 <3.0 1630 <2.0
x 482 <0.8 1720 28.3 1160 <3,0 1500 <2.0
$.D. 4 0.0 167 1.5 66 0.0 115 0.0
9-1 459 <0.8 1550 29.0 1180 <3.0 1500 <2.0
9-2 450 <0.8 1590 27.0 1190 <3.0 1540 <2.0
9-3 506 <0.8 1590 25.0 1680 <3.0 1570 <2.0
x 472 <0.8 1580 27.0 1350 <3.0 1540 <2.0
S.D. 30 0.0 23 2.0 286 0.0 35 0.0
10-1 751 <0.8 1190 24.0 3150 6 2140 <2.0
10-2 691 <0.8 1310 23.0 2950 <3.0 1900 <2.0
10-3 720 <0.8 990 23.0 2950 4 1510 <2.0
x 721 <0.8 1160 25.3 . 3020 <5 1850 <2.0
S.0. 30 0.0 162 0.6 115 0.0 318 0.0
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APPENDIX 111 TABLE 4  KING POINT NEARSHORE MARINE SEDIMENT CHEMISTRY
LEACHABLE METALS
STATION sr T v Zn
(mg/kg) {(mg/kg) (mg/kg) (mg/kg)
4-1 48.0 50.5 48.0 69.6
4-2 48.4 41.7 48.0 72.4
4-3 46.2 45.6 47.0 73.4
x 47.5 45.9 47.0 71.8
$.0. 1.2 4.4 0.6 2.0
6-1 50.8 101.0 59.0 86.7
6-2 49.2 93.2 62.0 94.8
6-3 55.3 103.0 68.0 97.9
x 51.8 99.1 63.0 93.1
S.D. 3.2 5.2 4.6 5.8
7-1 60.5 89.7 91.0 115.0
7-2 55.7 74.6 69.0 102.0
7-3 58.2 100.0 92.0 115.0
x 58.1 88.1 84.0 110.7
$.D. 2.4 12.8 13.0 7.5
8-1 52.8 104.0 63.0 89.8
8-2 53.5 102.0 64.0 93.7
8-3 52.6 120.0 69.0 98.4
% 53.0 108.7 65.3 94.0
S.D. 0.5 9.9 3.2 4.3
9-1 47.8 84.1 62.0 94.5
9-2 45.8 76.1 60.0 91.1
9-3 49.8 56.2 56.0 85.7
x 47.8 72.1 59.3 90.4
$.0. 2.0 14.4 3.1 4.4
10-1 67.5 81.4 57.0 92.9
10-2 64.3 77.5 58.0 88.9
10-3 62.9 62.6 59.0 88.7
x 64.9 73.8 58.0 90.2
S.D. 2.4 9.9 1.0 2.4
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APPENDIX 411  TABLE 5 STOKES POINT LAGOON SEDIMENT CHEMISTRY

Olls & Hydro~- LEACHABLE METALS
STATION Date Grease carbons Ag Al As Ba Be
(mg/kg)  (trace-*) (mg/’kg) (mg/kg) (mg/kg)  {(mg/kg) (mg/kg)

1-1 07-Aug-84 1160 - 0.15 27100 <8.0 239 0.8
1-2 2170 - 0.15 26600 <8.0 234 0.7
1-3 2240 * 0.16 29400 <8.0 261 0.8
x 1860 0.15 27700 <8.0 245 0.8
S.D. 604 0.006 1490 0.0 14 0.0
2-1 07-Aug-84 <200 . 0.20 32600 <8.0 272 0.9
2-2 380 * 0.20 33000 <8.0 277 0.9
2-3 810 * 0.20 31600 <8.0 268 0.9
x <595 * 0.20 32400 <8.0 272 0.9
$.D. 0 * .00 721 0.0 5 0.0
STATION Ca Cd Co cr Cu Fe Hg Mg

{mg/kg)  (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) {(mg/kg) (mg/kg)

1-1 9290 <0.3 9.3 45.0 31.5 28300 0.114 8820
1-2 9470 <0.3 12.8 44.2 29.1 28800 0.108 6250
1-3 13300 <0.3 11.2 47.8 31.1 34600 0.119 7110
;— 10700 <0.3 1t.1 45.7 30.6 30600 0.114 7390
S.D. 2260 0.0 1.8 1.9 1.3 3500 0.006 1310
2-1 10000 <0.3 16.2 53.0 38.6 42200 0.135 10800
2-2 9600 <0.3 14.5 53.4 38.2 42500 0.125 10700
x 10100 <0.3 15.6 52.7 38.0 41600 0.127 10700

S.D. 503 0.0 1.0 0.9 0.7 1250 0.008 100
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APPENDIX 1114 TABLE 5 STOKES POINT LAGOON SEDIMENT CHEMISTRY (cont)
LEACHABLE METALS
STATION Mn Mo Na NT? P Pb St Sn
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1-1 340 <0.8 2140 25 1200 <3.0 1520 <2.0
1-2 327 <0.8 750 15 1070 <3.0 1570 <2.0
1-3 349 <0.8 820 15 1290 <3.0 1640 <2.0
;: 339 <0.8 1240 18 1190 <3.0 1580 <2.0
S.D. " 0.0 783 6 111 0.0 60 0.0
2-1 628 <0.8 5430 37 1330 <3.0 1240 5.0
2-2 561 <0.8 5110 35 1340 <3.0 1480 5.0
2=3 538 <0.8 5020 36 1290 <3.0 1360 5.0
;: 576 <0.8 5190 36 1320 <3.0 1360 5.0
S.D. 47 0.0 215 1 26 0.0 120 0.0
STATION Sr T! v Zn
(mg/kg) {mg/kg) {mg/kg) {mg/kg)
1-1 98.7 168 63 85.8
1-2 104.0 123 34 49.8
1-3 114.0 164 36 52.7
x 105.6 152 44 62.8
S.D. 7.8 25 16 20.0
2-1 70.0 140 110 140.0
2-2 68.9 150 112 140.0
2-3 68.6 149 107 137.0
x 69.2 146 110 139.0
S.D. 0.7 6 3 1.7
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APPENDEX 111 TABLE 6 STOKES POINT NEARSHORE MARINE SEDIMENT CHEM{STRY
Olls & Hydro- LEACHABLE METALS
STATION Date Grease carbons Ag Al As Ba Be

(mg/kg)  (trace-*) (mg/kg) (mg/kg) {mg/kg) (mg/kg) (mg/kg)

3-1 06-Aug-84 990 . 0.12 20300  <8.0 226 0.5
3-2 540 ) <.08 16300 <8.0 185 0.4
3-3 1340 o 0.09 18600 <8.0 215 0.5
x 957 0 18400 <8.0 209 0.5
S.D. 401 0 2001 0.0 21 0.1
5-1 06-Aug-84 353 » <0.08 9830 <8.0 97 0.2
5-2 610 o <0.08 10600 <8.0 135 0.2
5-3 400 * <0.08 10400 <8.0 131 0.2
x 454 0 10300 <8.0 121 0.2
S.D. 137 0 400 0.0 21 0.0
6-1 07-Aug-84 620 . <0.08 12000 <8.0 133 0.3
6-2 680 o <0.08 11700 <8.0 132 0.3
6-3 415 * <0.08 11500 <8.0 129 0.3
X 572 0 11700 <8.0 131 0.3
S.D. 139 0 252 0.0 2 0.0
8-1 06-Aug-84 260 . <0.08 10500 <8.0 227 0.2
g8-2 220 » <0.08 10500 <8.0 248 0.2
x 240 0.00 10500 <8.0 238 0.2
9-1 07-Aug-84 572 . <0.08 12100 <8.0 229 0.3
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STOKES POINT NEARSHORE MARINE SEDIMENT CHEMISTRY {cont)

STATION Ca Cd Co Cr Cu Fe Hg Mg
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
3-1 29000 <0.3 12.0 33.6 19.1 26500 0.088 9060
3-2 35100 <0.3 8.2 27.8 14.8 24200 0.082 8490
3-3 30900 <0.3 8.3 31.1 17.7 25200 0.080 8820
;: 31700 <0.3 9.5 30.8 17.2 25300 0.083 8790
S.D. 3120 0.0 2.2 2.9 2.2 1150 0.004 286
5-1 37800 <0.3 3.8 17.0 5.5 17400 0.045 6250
5-2 42400 <0.3 2.4 19.0 5.9 18600 0.055 7110
5-3 43000 <0.3 10.0 18.6 6.6 19000 0.055 7160
x 41100 <0.3 5.4 18.2 6.0 18300 0.052 6840
S.D. 2840 0.0 4.0 1.1 0.6 833 0.006 512
6~-1 42200 <0.3 7.1 20.3 6.6 18400 0.050 770
6-2 41700 <0.3 6.2 19.9 6.4 18200 0.060 7040
6-3 41800 <0.3 8.0 20.1 6.6 18300 0.059 7020
;: 41900 <0.3 7.1 20.1 6.5 18300 0.056 7080
S.D. 265 0.0 0.9 0.2 0.1 100 0.006 81
8-1 44400 <0.3 7.1 19.9 7.5 21400 0.057 7360
8-2 43600 <0.3 3.5 20.2 6.3 21400 0.057 7300
;: 44000 <0.3 5.3 20.0 6.9 21400 0.057 7330
9-1 46500 <0.3 . 1061 23.2 11.2 25200 0.065 7920
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APPENDIX 1§l  TABLE 6  STOKES POINT NEARSHORE MARINE SEDIMENT CHEMISTRY (cont)
LEACHABLE METALS
STATION Mn Mo Na NI P Pb st Sn
(mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg) (mg/kg) (mg/kg) (mg/kg)
3-1 366 <0.8 2290 26 1200 1 1390 2.0
3-2 367 <0.8 1680 22 1230 <3.0 1400 2.0
3-3 340 <0.8 2140 25 1210 <3.0 1520 <2.0
x 358 <0.8 2040 24 1210 <t 1440 <2.0
S.D. 15 0.0 318 2 15 0.0 72 0.0
5-1 327 <0.8 750 15 1070 <3.0 1570 <2.0
5-2 349 <0.8 820 15 1290 <3.0 1640 <2.0
5-3 348 <0.8 710 16 1300 <3.0 1370 <2.0
x 341 <0.8 760 15 1220 <3.0 1530 <2.0
S.D. 12 0.0 56 1 130 0.0 140 0.0
6-1 326 <0.8 870 16 1060 <3.0 1400 <2.0
6-2 294 <0.8 810 15 1080 <3.0 1420 <2.0
6-3 346 <0.8 750 16 1060 <3.0 1180 <2.0
x 322 <0.8 810 16 1070 <3.0 1330 <2.0
S.D. 26 0.0 60 1 12 0.0 133 0.0
8-1 375 <0.8 730 16 1490 <3.0 1730 <2.0
8-2 359 <0.8 790 17 1470 <3.0 1420 <2.0
x 367 <0.8 760 16 1480 <3.0 1580 <2.0
9-1 460 <0.8 800 21 1530 <3.0 1360 2.0
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APPENDIX 11t TABLE 6 STOKES POINT NEARSHORE MARINE SED IMENT CHEMISTRY (cont)

LEACHABLE METALS

STATION sr T v Zn
(mg/kg) {mg/kg) {mg/kg) (mg/kg)
3-1 95.8 162 68 88.9
3-2 104.0 161 56 76.2
3-3 98.7 168 63 85.8
x 99.5 164 62 83.6
S.D. 4.2 4 6 6.6
5-1 104.0 123 34 49.8
5-2 114.0 164 36 52.7
5-3 114.0 176 36 54.6
x 110.7 154 35 52.4
S.D. 5.8 28 1 4.0
6-1 113.0 137 39 53.0
6-2 111.0 134 38 51.3
6-3 112.0 130 39 52.7
x 112.0 134 39 52.3
S.D. 1.0 4 1 0.9
8-1 119.0 235 41 57.4
8-2 117.0 229 40 57.9
% 118.0 232 40 57.6

9-1 138.0 293 46 72.5
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APPENDIX IV

BENTHIC INVERTEBRATE DATA
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APPENDIX 1V TABLE 1 KING POINT BENTHIC INVERTEBRATE TAXONOMY
(The numbers correspond to those used In
Table 2)
Phy fum
Class
Order
Famtly

Genus specles

1. Nematoda
Prlapullda
Prlapulldae

2. Prlapulus spe

Moflusca
Pelecypoda
Protobranchla
3. Mytltldae; damaged shell

Annellda
Polychaeta
Subclass: Errantla
Nephthydldae
4. Nephthys cornuta

Phy! lodocldae
5. Eteone longa
6. Eteone sp. damaged

Subcltass: Sedentarla

7. Splonldae unldentlifled
8. Aonldes sp.

9. Splo sp.

10. Clrratulldae damaged

Caplitelildae
11. Capltella capltata

Oilgochaeta
Hap lotaxlda
12. Tublflcldae unldentifled .
13. Monopylephorus sp.
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APPENDIX 1V TABLE 1 KING POINT BENTHIC INVERTEBRATE TAXONOMY
(The numbers correspond to those used In
Table 2) (cont)
Phylum
Class
Order
Famliy
Genus specles
14. Enchytraeldae
Arthropoda
Crustacea
Subclass: Copepoda
Callanoida
Calanldae
15. (Calanus sp.) damaged
Centropagldae
16. Limnocalanus macrurus
Pseudocalanidae
17. Pseudocalanus minutus
Subclass: Malacostraca
Mysidacea
Mysidae
18. Mysls occulata
Isopoda
Idoteldae
19. Sadurla entomon
Cumacea
Distylidae
20. Leptostylls sp.
Amphlpoda
Suborder: Gammarldea
Lyslanassldae
21. Onismus glaclalls ’
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TABLE 1 KING POINT BENTHIC INVERTEBRATE TAXONOMY
(The numbers correspond to those used In
Table 2) (cont)

22.
23.

24,
25,

26.

27.

28,

Phylum
Class
Order
Famlly
Genus specles

Haustorlldae
Pontoporela femorata
Pontoporela sp.

Oedlcerotidae
Paroedlceros lynceus
Monoculopsls (mlcros)

Gammartldae
(Eogammarus o'clalrl)

Nemertea
Anopla
Plaeonemertea
Cartnomldae
(Carlnoma mutablils)

Chordata
Ascldlacea
Pleurogona
Pyurlidae
(Boltenla sp.)}
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APPENDIX 1V TABLE 3 STOKES POINT BENTHIC INVERTEBRATE TAXONOMY
(The numbers correspond to those used In

Table 4)
Phylum
Class
Order
Family
Genus specles
Protozoa

Rhizopodea
Foramintifera
Nonlonldae

1. Cornuspira involvans
2. Nematoda
Priapulida
Priapulldae
3. Priapulus sps
Mol lusca

Pelecypoda
Heterodontia
Montacutidae

4. Montacuta dawsoni
Tellintdae
5e Macoma balthica
Mollusca
Bivalvia

Nuculolda
Nuculanlidae

6. Port)landia lenticula
7. Portiandlia Intermedia
Myolida
Hiatellldae
8. Cyrtodaria kurriana
Mol lusca

9. Gastropoda (juv.)
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APPENDIX 1V TABLE 3 STOKES POINT BENTHIC INVERTEBRATE TAXONOMY
(The numbers correspond to those used In
Table 4) (cont)
Phytum
Class
Order
Family
Genus specles
Annellda
Polychaeta
Subclass: Errantla
Phyltodoclda
Nephtydldae
10, Nephtys cornuta
11, Nereldae damaged
Phyliodocldae
12. Eteone longa
Subclass: Sedentarla
13. Splonldae unldentl!fled
14. Aonldes sp.
15. Prlonosplo clrrlfera
16. SE‘O SE-
17. Clrratulldae
Terebel l1dae
18. Terebellldls stroem!
Ampharetldae
19. Samytha callfornlensls
Capltelildae
20. Capltella capltata
Sabel ildae
21, Orlopsls sp.
22. Orbinlldae unldentifled
23. Scoloplos armlger
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APPENDIX 1V TABLE 3 STOKES POINT BENTHIC INVERTEBRATE TAXONOMY
(The numbers correspond to those used In
Table 4) (cont)
Phylum
Class
Order
Famiily
Genus specles
Ollgochaeta
Haplotaxlda
24. Tubiflcldae
Haplotaxlda
25. Enchytraeldae
Arthropoda
Crustacea
Subclass: Copepoda
Centropagldae
26. Limnocalanus macrurus
Harpactlicldae
27. Harpactlcus sp.
Subclass: Malacostraca
ldoteldae
28. Sadurla entomon
Dlastylildea
29. Leptostylls sp.
30. Subclass: Ostracoda
Amphlpoda
Suborder: Gammarldea
Lyslanassldae
31. Onlsmus galaclalls
Haustorlldae
32. (Pontoporela femorata)
33. unldentlifled
Oedlicerotldae
34. Monoculopsls (mlcros)
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TABLE 3 STOKES POINT BENTHIC INVERTEBRATE TAXONOMY
(The numbers correspond to those used In

Table 4) (cont)

35.
36.
37.
38.

39.

40.

41.

42.

Phylum
Ciass
Order
Famlly
Genus specles
Mecochelrus spe.
unldentlifled
Gammarldae
(Eogammarus o'clalrl)
Atylldae
Atylus sp
Nemertea
Anopla
Paleonemertea
Cartnomldae
(CarTnoma mutablils)
Chordata

Ascldlacea
Pleurogona
Pyurldae
(Boltenla sp.)
Molgulldae

(Molgula sp.)
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