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of these complex currents requires large amounts of wave, wind,
bathymetic, and beach slope data. Because such detail greatly exceeds
our level of understanding of oil-shore interaction, it is inappropriate
for this research. 1Instead, a simple method simulating the general
movement of oil along a shoreline is used. As understanding of the
spill-shore interaction improves, more sophisticated nearshore processes

can be included.

The shoreline interaction routine developed here tracks the center
of the spillet and prevents it from crossing the shoreline. After
intersecting the shoreline, spillets are constrained to move parallel to
it with the parallel velocity component. The spillet is moved away from
the coast when it reaches the end of a shoreline segment or the end of a
time step. A given peréentage of oil from spillets intersecting the
coastline is deposited on shore at the end of each time step. Subsurface
particles use the same basic scheme although the entire particle is
deposited on the first shoreline interaction. Details of these

algorithms are contained in Appendix A.

A shoreline classification system is used in the model both for the
shoreline interaction and response methods. It is based on the work of
Gundlach and Hayes (1978) who developed the classification system shown
in Table 3-1. Complicated and time consuming field studies are needed to
determine the shoreline composition, wave energy, and tidal dynamics in

order to classify a coastline. This classification may also vary for
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APPENDIX C

Block Island Sound Runs

Besides being set up for Narragansett Bay, data was also accumulated
for the Block Island Sound and Rhode Island Sound region. The run below
simulates a theoretical 50 metric ton spill occurring at midnight, on
October 7, 1977. Figures C-1 shows the grid of the study area and Figure

C-2 plots the wind which occurred over the first two days.

Maps of the spill (Figure C-3) indicate that the single spillet
simulated moves almost directly west before moving to the coast and
0oiling several kilometers of beach. The entire shoreline between the two
X marks are oiled but the plotting algorithm places marks only at the
coastline segment endpoints. The wind then shifts and moves the
remaining oil out to sea. Figure C-4 displays the mass balance which
shows that most of the o0i1 is deposited on shore. The impact of the
shoreline (Figure C-5) is seen to be the most important after about 34
hours when the subsurface concentration is lower than 50 parts per
billion. The irregularities of the subsurface impact is again due to

size of the grid element.

A simulated dispersant was deployed in a second run. A helicopter
carrying a nominal load of 150 liters sprayed the spill approximately 3
1/2 hours after its start. The mass distribution (Figure C-6) indicates

that approximately two tons in addition to that of the first run were
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U.8. DEPARTMENT OF COMMERCE
Nati ' 0 ic and A pheric Ad

Hazardous Materials Response Br.
¢/o0 Commander (mep)

First Coast Guard District

150 Causeway Street, Rm 600
Boston, MA 02114

DATE: January 5, 1986

T0: Kurt Hansen
Dept. Ocean Engineering
University of Rhode island

FROM: Sharon K. Christopherson, NOAA SSC

SUBJECT: Demonstration of Narragansett Bay Oil Spill Computer Model
with Respect to Oil Spill Response Training

Thank you for your demonstration last February of the Narragansett Bay 01l
Spitl Computer Model. As the NOAA Scientific Support Coordinator, | am
involved in both oil spill response work and contingency planning for oil
spills on the state and federai levels in the New England area. From your
demonstration, | can see a number of applications of your model to both
local response personnel training and contingency pianning.

As a training tool, your model ailows an individual to become familiar
with the various factors of wind, currents, tides, and physical
characteristics of oil which act togetner to determine slick movement.
The determination of surface and water column oil concentrations and the
weighted scoring of impacts on different shoreline types identifies the
need to develop a protection strategy which will mintmize the overall
impact. | thought the additional capability of deploying response
equipment and the inherent logistical problems, both in terms of time and
money, associated witi the different response options to be particularly
useful in giving an individual insight into some of the operational
constraints of a response.

In the area of contingency planning, i think your model could be helpful in
addressing the question of the the most cost effective siting of response
equipment based on worst case or historically typical spill scenarios. A
second area where your model might be helpful is determining in what
areas and under what conditions dispersants might be considered for &

spill response. NOAA and the Coast Guard are currently doing a study of
the transportation pattern of hazardous materials in harragansett Bay and
adjacent coastal areas. On the basis of this study, we plan to develop site
specific contingency plans for areas considered to be particulariy “at
risk”. | would enjoy meeting with you again to discuss whether the
Narragansett Bay il Spill Model might be usefui in developing these plans.
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