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Properties of the oil carried by the MAKHODKA

Item Dats purovided by the oil refinery in Shanehai
Density 0. 959 efcndat 20°C
Water content 0o17%
Kinetic viscositylat BOC) 137 46 5t

Pour point -17%C

Flash point a1°c

Sulfur content 1. 29%
Residual carbon 9. 224

Femarks

C heavy oil carried

1/Geographical dispersion of drifting spilled oil

2/L ocationof shipwreck
3/Sakai
4/Maizuru
5/Tsuruga
6/Mikuni

7/Bow
8/Kanazawa
9/Nanao
10/Toyama
11/Naoetsu
12/Niigata
13/Hegura Jma

14/Sado
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Figure 1. OSIS modelling estimate for 08:00 on the 16 February 1996
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Figure 2a. MPCU SLAR imagery - 23:02 on15February1996

Figure 2b. MPCU SLAR imagery-03:39on16February 1996
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Figure3.Summaryofthepeakoil concentrantionsin the watercolumnat1-5mdepthbelowthe sea
surface generated by NATURAL dispersion before application of dispersant. This demonstrates that
even in the absence of chemicd dispersant operation the marine environment is subjected to
dispersedoil

5ppm 1-5ppm 1ppm

Figure 4. Summaryofthepeakoilconcentrantions in the water column at 1-5m depthbel ow the ail
which had been sprayed with dispersant. Before dispersant application 2 ppm concentrations of
dispersed oil were restricted to the top 1m of the water column.Following treatment with dispersant
1-10 ppm level oil concentrations were seen to penetrate down to 5m indicating a successful

dispersantoperation.

5ppm 1-5ppm 1ppm
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Fig. 5 Clay, diatom and oil dropletsin a floc shown under phase contrast (above) and under UV
fluorescence epi-fluorescence (below) microscopy. The oil droplets fluoresce under the UV
epi-fluorescence and can therefore beeasilydistinguished from the mineral fines.
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Figure 1. Oil-Environment-Ecosystem triad. Properties of oil, the physica environment

biological ecosystems areconnectedbytheprocesses.
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ceoQes Catogory 1
$0 - — - —  Category 2 Middle

Cat 1 n= 313 2 12 23 3 2 3 2 k.
Cat 2 n= 33 3 313 3 3 3 3 3 3 3
CatIn= 11 2 22 | k| 3 3 3 3

1989 1850 1991 1992 1253 1994 1985 1006

Figure 2. Longterm trends in the amount (per cent cover) of the seaweed, fucus gardneri, a three
categoriesof middle intertidal rocky shoreline sites in Prince William Sound, Alaska, 1989 through
1996. Category 1, unoiled sites  Category 2, oil but untreated sites  and, Category 3, oiled and
high-pressure, hot-water washed sites. Dashed lines indicate the range of variation & unoiled sites.
NOAAHazMat data inpress, 1997.
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Figure 3. Comparisons on a common time scale (100days, about 14 weeks) of mean (£ 1SD)
of sediment chemical, microbial and toxicological conditions in replicate (n=5) plots treated with
weathered Light Bonney Nigerian crude oil (Oil control, open square), oil plus continuous
application of dissolved nutrients (Nutrient. closed diamond), oil treated with both dissolved
nutrients and cultured bacteria consortia (Bacteria, darksguare), and unoiled and untreated (NO oail
control, open diamond) on a sandy beach in Delaware, July-October, 1994. There were no
significant differences among the 3 oiled treatments for loss rates of extractable organic material
(EOM, a rough measure of TPH, total petroleum hydrocarbons) (A) or hopane, a recacitrant
(non-degradable) hydrocarbon (B). All measurements of EOM and hopane referenced to initia
concentrations (C/Co; Co about 5,000 mg/kg dry wt for EOM and about 200 p g/kg dry wt for
hopane; background EOM was bout 10 to 80 mg/kg dry wt and hopane about 0.007 u g/kg dry
wt). However, relative to untreated oil controls, analyte-to-hopane ratios demonstrated that nutrient
and nutrient+bacteria application equally and doubled the loss rates of C10-C35 akanes (C) and
increased by 20 to 50% the loss rates of the total of 27 2-5-ring polycyclic aromatic hydrocarbons
(D). Concentrations of sediment akane degrading bacteria (E) increased rapidly in response to
both treatments and then slowly declined whereas concentrations of PAH degrading bacteria (F)
increased more slowly in response to both treatments and then declined. Relative to unoiled controls,
beach pore water samples taken a 42-day (six-week) intervals from oiled plots were initialy
dightly inhibited sea urchin egg fertilization (G) but significantly depressed light production of
photoluminescent Microtox bacteria (H) and hatchability of grass shrimp embryos (1,n=2 per
treatment per sampling event); toxicity was lost at different rates but with no significant difference
among oil treatment types. Bulk sediment elutriate was initialyhighly toxic to Microtox organisms
(J) but toxicity declined. Bulk sediment from oiled plots aso highly depressed 10-day surviva of
benthic amphipods (K) throughout theentire monitoring period and there was some toxicity in the
on oiled control plots themselves. Oil lost from the 1-km beach study zone was initidly
accumulated (as PAH's) in oysters placed in cages several meters seaward of the study blocks
(Centra), upstream of the study site (South) and downstream of the study site (North) (L); in al
cases depuration was nearly complete in 28 days.
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